Environmental Impact Assessment
(ANNEXEYS)

May 2013
Version: 1

UZB: TAKHIATASH POWER PLANT EFFICIENCY
IMPROVEMENT PROJECT



TABLE OF CONTENTS:

ANNEX I
Appendix 1:

Appendix 2:
ANNEX II:
ANNEX IlI:

Appendix I
Appendix II:

Appendix Il

ANNEX IV:

ANNEX V:

ANNEX VI:

ANNEX VII:

ANNEX VIII.

Appendix 1:
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

PLANS AND DRAWINGS .....ooiiiiieiiieitie ettt nnne e e Al-1
Takhiatash TPP. CCPU 230-250 MW. General plan and transport. Dismantled

building and coNSIrUCLIONS PIAN ........oocuiiiiiiiie e Al-AP1-1
Takhiatash TPP. CCPU 230-250 MW. General plan and transport....................... Al-AP1-1
PHOTOGRAPHIC REPORT ...ttt ettt st be e All-1
ATMOSPHERIC DISPERSION SIMULLATION. ....cccitiiiiiiiie et Alll-1
Y CoTo =3 | 2= Vi o 1 1 0 F= T 1 Alll-AP1-1
CONCENEIAtION VAIUES........oiiiiiiiie it Alll-AP2-1
ThermofloOW FESUILS .......coeeeii e Alll-AP3-1
NOISE MONITORING CAMPAIGN .....ooiiiiiiiiiaiiiiee ettt AlV-1
SOIL ANALY SIS .ttt b e sa e bt e e sate e e beeesmbeeanbeeeabeeeanbeeenneeas AV-1
WATER QUALITY INTAKE AND DISCHARGE ANALYSIS .....ccoiiiiieiiieeiiee e AVI-1
STATEMENT ON ENVIRONMENTAL IMPACT (‘ZVOS’ STAGE Il NATIONAL

ENVIRONMENTAL APPROVAL) ... .ottt AVII-1
INFORMATION DISCLOSURE AND PUBLIC CONSULTATION. GRIEVANCE

MECHANISM. ...ttt ettt ekt e s bt e sab e e snbe e e abb e e snbeeanneen AlX-1
Information letter from the Takhiatash TPP of th Public Consultations ............... AIX-AP1-1
Newspaper anNNOUNCEMENTS...........couiiiiiiiiiiiiieiei ittt AIX-AP2-1
LiSt Of PArtiCIPANTS ...ciiuveiie ittt AIX-AP3-1
Presentation given during the Public Consultation.............cccccooviiieiiiiiniiiniienene AIX-AP4-1
Public Consultations photographic report ...........cccccoiieiiiiiee e AIX-AP5-1
Grievance Mechanism Register LoghbooK ...........ccccciiiiiiiiiiiiiiie e AIX-AP6-1



ANNEX I: PLANS AND DRAWINGS

pag. Al-1



Appendix 1: Takhiatash TPP. CCPU 230-250 MW. General plan and transport.
Dismantled building and constructions plan

Buildings and constructions legend

Number on | Name Coordinates

the plan

10a Main building

g condensate storage tank 4A, 2b

3 battery tank 2A, 2b

11 Chimney

13 Outdoor transformers plant

16 0S-110kV 0A, 4b

19 0S-220kV 4A, 46

23 Relay panel

24 Main control panel 0A, 2b

36 Fuel oil facilities

a Fuel oil discharging facility 2A, 06

0 Fuel oil pumping facility 0A, 0b
Fuel oil storage facilities 2A, 0b
Receiving tank 2A, 0b

39 Gas-distribution station 0A, 2b

65 Chemical water treatment 2A, 2b

a Demineralized water treatment plant for | 8A, 0B
evaporator installation with tank facilities

66 Washing water neutralization facility for | 6A, 0b
regenerative air heater

67 Integrated support complex (Central repair | 4A, Ob
shops, central good shed, compressor plant,
electrolysis plant)

69 Chemical warehouse 8A, 0b

71 Goods shed 2A, 2b

72 Central repair shops 4A, 2b

81 Outdoor receiver plant 2A, 0b

87 Engineering and utility building 4A, 2b

90 Administrative building 0A, 2b

91 Runway 4A, 2b

92 Entrance 0A, 2b

96 Mineral-oil facilities 0A, Ob

120 Fire protection and utility water pipeline | OA, 0b
facilities

121 Fire protection and process water supply | 2A, 0b
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facilities

122 Domestic sewage system facilities 2A, 2b
123 Chemically contaminated flows collection and | 8A, 2b
treatment facilities
124 Collection and treatment facilities for waste
water chemically contaminated by oil products
125 Pump station for washing water flows 0A, Ob
126 Storage tanks for foaming agent solution 2A, 0b
134 Sludge disposal sites 6A, 0b
Dismantled building and constructions legend
Number on | Name Coordinates
the plan
1 Oxygen plant
2 «ETM» affiliate’s administrative building
3 «ETM» affiliate’s garage
4 «ETM» affiliate’s sentry
5 «ETM»y affiliate’s toilet
6’ MU-4 Administrative building
7 MU-4 warehouse
8 MU-4 garage
9 MU-4 sentry
10 «Elektroezolit» JV shed
11 «Elektroezolit» JV administrative building
12’ «Elektroezolit» JV sentry
13 «Elektroezolit» JV shop
14 SU-1 building
15 «Takhiatash ILDS» PE shop
16’ «Kamarchina» JV
17 Shops
18 TPP checkpoint-2
19’ Inspection pit
20° TPP sentry at industrial site
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Appendix 2: Takhiatash TPP. CCPU 230-250 MW. General plan and transport

Buildings and constructions legend

Number on | Name Coordinates

the plan

10a Main building

g condensate storage tank 4A, 2b

3 battery tank 2A, 2b

11 Chimney

13 Outdoor transformers plant

16 0S-110kV 0A, 4b

19 0S-220kV 4A, 46

23 Relay panel

24 Main control panel 0A, 2b

36 Fuel oil facilities

a Fuel oil discharging facility 2A, 06

0 Fuel oil pumping facility 0A, 0b
Fuel oil storage facilities 2A, 0b
Receiving tank 2A, 0b

39 Gas-distribution station 0A, 2b

65 Chemical water treatment 2A, 2b

a Demineralized water treatment plant for | 8A, 0B
evaporator installation with tank facilities

66 Washing water neutralization facility for | 6A, 0b
regenerative air heater

67 Integrated support complex (Central repair | 4A, Ob
shops, central good shed, compressor plant,
electrolysis plant)

69 Chemical warehouse 8A, 0b

71 Goods shed 2A, 2b

72 Central repair shops 4A, 2b

81 Outdoor receiver plant 2A, 0b

87 Engineering and utility building 4A, 2b

90 Administrative building 0A, 2b

91 Runway 4A, 2b

92 Entrance 0A, 2b

96 Mineral-oil facilities 0A, Ob

120 Fire protection and utility water pipeline | OA, 0b
facilities

121 Fire protection and process water supply | 2A, 0b
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facilities

122 Domestic sewage system facilities 2A, 2b

123 Chemically contaminated flows collection and | 8A, 2b
treatment facilities

124 Collection and treatment facilities for waste
water chemically contaminated by oil products

125 Pump station for washing water flows 0A, Ob

126 Storage tanks for foaming agent solution 2A, 0b

134 Sludge disposal sites 6A, 0b

Designed building and constructions legend

Number on | Name Coordinates

the plan

10° CCGT administrative building

a’ CCGT

o’ Steam turbine

B’ Boiler room

r MCP and electricals premises

11 Chimney

13 Outdoor transformer plant

19 0S-220kV

39 Gas treatment station

42’ Circulating pumping station with firefighting
pump and water-receiver

43 Make-up water pumping station

44 Mechanical-draft water cooling towers

65’ Chemical water treatment, boiler room

a Lateral facilities

o’ Chemical water treatment

B’ Evaporating pools and chemical water
treatment sludge disposal sites

69’ Chemical warehouse

71 Goods shed

87 Engineering and utility building

96’ Mineral-oil in tanks

134a’ Sedimentation basins

o Mud disposal site
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ANNEX II: PHOTOGRAPHIC REPORT
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Pictures taken on the site visit of 18 January 2013

""I

General view

Photograph n° 2 General view from the east area
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Photograph n° 3: Closer houses to the TPP at the southeast area

SC-

Photograph n° 4: Closer houses to the TPP at the southeast area
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Photograph n° 5: Turbine building of units 11l and IV (to be decommissioned)

Photograph n° 6: Blue building is the turbine building of units V and VI that will remain
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Photograph n° 7: Substation
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2. Stacks

Photograph n° 8: First stack is the remaining stack of the decommissioned units | and Il. Second
stack is the stack of units Ill and IV to be decommissioned. Third stack is the stack of units V and
VI that will remain.
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Photograph n° 9: Units V and VI 130 meters height stack
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Hazardous materials storages

Photograph n° 11: Mazut secondary containment material is soil. No impervious material.
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Photograph n®12: Mazut spot over the soil basement.

Photograph n° 13: Mazut secondary containment concrete walls are in bad condition. Basement
still made of soil.
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Photograph n° 18: Impervious secondary containment for chemical tanks

k.

Photograph n® 19: Chemical containers in the Hazardous materials storage
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Photograph n° 20: Hazardous material storage roof with a ventilation device.
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4. Water intake and discharge from and to Suenly canal
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Photograph n° 21: Water intake area from Suenly canal

Photograph n° 22: Water intake area from Suenly canal
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Photograph n° 23: Suenly canal depth at the water intake area

Photograph n° 24: Qil spot at the discharge to Suenly canal.
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5. Waste water treatment

Photograph n° 25: Complex industrial waste water treatment

-

Photograph n° 26: Industrial waste water neutralization system.
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Photograph n° 27: Oily waste water treatment. Currently out of order.
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Evaporation ponds

Photograph n° 29: Oily waste water evaporation pond
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Photograph n° 31: Detail of the cracked concrete material of the evaporation ponds.
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Photograph n° 32: Acid waste water evaporation pond cracked and corroded concrete
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7.

Wastes management

Photograph n° 33: Bin for communal wastes

Photograph n° 34: Bin for communal wastes
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Photograph n° 36:
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Bin for oiled rags
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Photograph n° 37: Used oil bin

Photograph n° 38: Room for lump storage — view outside
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Photograph n° 40: Used batteries storage — view outside
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Photograph n° 42: Used rubber storage — view inside
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Photograph n° 43: Municipal landfill used by the TPP for its solid waste disposal. Landfill doesn’t
include an impervious layer or other prevention pollution measures. Close distance to the TPP
can be observed

Photograph n° 44: Municipal landfill.

pag. Alll-24



8. Asbestos

1.

Photograph n° 45: Bad condition of the pipe asbestos isolation that is exposed to the open.

- . P -
Photograph n° 46: Bad condition of the pipe asbestos isolation that is exposed to the open.
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‘ Photograph n° 47: Bad condition of the pipe asbestos isolation that is exposed to the open.

Photograph n° 48: Bad condition of the pipe asbestos isolation that is exposed to the open.
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9. Terrains of the new CCPU

Photograph n° 49: Train line that must be demolished for the construction of the new CCPU

Photograph n° 50: Buildings to be dismantled for the construction of new CCPU
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Photograph n° 51

Photograph n° 52: Area where the new CCPU power island is planned, close to the existing units
V and VI building.
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ANNEX [Il: ATMOSPHERIC DISPERSION SIMULLATION
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1.1.

1.2.

Introduction

Scope

The scope of the present document is to determine pollutant immission concentration levels
generated in two scenarios:

- Scenario 1 (current stage): by operation of the current units 1ll, IV, V and VI at the Takhiatash
TPP. There will be an evaluation to determine the degree of observance of legislation
concerning air quality.

- Scenario 2 (future stage): by operation of the current units V and VI and the new CCPU in the
Takhiatash plant. Once these concentration levels have been determined, and depending on
the pre-existing background contamination before the operating phase, there will be an
evaluation to determine the degree of observance of legislation concerning air quality, once the
optimum stack height has been determined for the new CCPU.

Methodology

For the modelization of the two scenarios, continuous operation and maximal emission levels will
need to be applied in order to analyse on the basis of the worst case scenario.

Background immission concentration level will need to be evaluated as part of the database survey
concerning air quality. In this respect, data from two air quality stations within the area of the
modellization has been gathered in order to calculate air quality standard levels.

The pollutants to be analysed are: NO,, NO and CO. SO2 and particulate matter are practically not
emitted by the combustion of natural gas.

The atmospheric dispersion programming model used

As the emission type generated by the Takhiatash TPP is defined as a fixed industrial source, the
atmospheric dispersion program model used was AERMOD.

AERMOD was developed by AERMIC (meteorological company in the US (AMS), the Federal
environmental agency (EPA), the American Meteorological Society (AMS)/United States
Environmental Protection Agency (EPA) Regulatory Model Improvement Committee), and a
workgroup of scientists from the AMS and the EPA. The AERMOD is the EPA's preferred regulation
model.

In the World Bank Environmental, Health and Safety Directives (December 2008), it is stated that
the atmospheric dispersion models that may be used are to be found in Appendix W of part 51 of
the EPA Air Quality Modelling Directives (final decision of 9 November 2005). In this Appendix may
also be found the AERMOD model defined as one of the most advanced.

Topography and discrete sensors

A numerical elevation model will be included in the modeling in order to examine the influence that
elevation values may have on pollutant dispersion.

The model includes geographical location (coordinates) at which air quality is measured (two ari
quality stations) as discrete sensors, as well as other specific points needing to be taken into
account (sensitive receptors etc).
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Meteorological data

As the meteorological data required for the modellization was incomplete at the closest
meteorological station, the meteorological data used will be the data modeled with the Weather
Research and Forecasting model (WRF) in 2012 at the site. WRF is a new generational non-
hydrostatic and modular structure meteorological model developed by the National Center for
Atmospheric Research (NCAR).

The input data used for WRF model execution is described below:

¢ Physiographic data of the simulated domain simulation: digital terrain elevation, land use,
vegetation index, temperature climate of the sea, etc.

¢ Initial and boundary conditions. Can be obtained from a simulation or from global models, such
as GFS (Global Forecast System). These data can be combined with available observations
(radio soundings, surface measurements, data buoys, etc.) to obtain a more realistic analysis
of meteorological fields. The initialization of the WRF-ARWvV3.3 will be also preformed from
GFS (Global Forecast System).

WRF Modeling System Flow Chart

WRF Post.
External . — "
Dota Source "'s' rocessl Model Pfomamm
o 'd ~
Alternatve '——————;;————
e TRVHT idoal Data )
_:_’_‘_"_""_J 20 ML Grav. =& VAPOR I
Souak Linw A Sesoroam -
Cmnw.-m.\:l 30 Swowoed - LES [
- & Darocirss Winves NCL
__(_Xi?'éiJ l ‘ Global: heldemies NCL
WRFDA A‘:\:‘:Tsl
OBSGRID et
WhHF
Torrostral R1Pa
Data
b a wee
| (GrADS
| wPs — REAL O MPAK

J

MET

Gridded Data:
NAM, GFS,
RUC, NNRP,

AGRMET(s08)

Figure 1. WRF main structural and functional outline
Source: http://www.mmm.ucar.edu/wrf/users/docs/user_guide_V3/contents.html

Initial and boundary conditions used for this study are based on simulations of larger scale models,
specifically v.2 of the CFS model (Climate Forecast System), developed by the National Centers for
Environmental Prediction (NCEP), which provides the simulation results with a 0.5° horizontal
resolution.

WRF data provides both surface and vertical profiles of horizontal resolution on a 1km grid
resolution covering the TPP area.
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Some data provided by meteorological model should highlight variables such as the height of the
cloud base or the fraction of sky covered. The values of the variables simulated with WRF at 1km
grid resolution are incorporated in AERMOD.

Meteorological data are taken from the nearest point to the TPP from the WRF simulation at 1km
grid resolution. This point is located at latitude 42° 19' north and longitude 59° 34" east.

Earth use categories
For each wind direction sector, an earth use category must be defined.

To perform the simulations it is considered that focus emission is located in an area where land is
distributed among cultivated land and desert scrubland. This characterization is used to assign the
value of several variables such as meteorological parameters: the albedo, Bowen ratio and the
roughness length.

In Table 1 it is presented the assigned values to each of these parameters. These values are
included in the model differentiated by sector.

Season Land-Use Albedo Bowen Roughness
ratio
Spring Cultivated 0.14 1.0 0.03
Land
Desert 0.30 5.0 0.30
Scrubland
Summer Cultivated 0.20 15 0.20
Land
Desert 0.28 6.0 0.30
Scrubland
Autumn Cultivated 0.18 2.0 0.05
Land
Desert 0.28 10.0 0.30
Scrubland
Winter Cultivated 0.60 2.0 0.01
Land
Desert 0.45 10.0 0.15
Scrubland

Table 1. Values of albedo, Bowen ratio and roughness length considered in the AERMOD.

Results

The results will be analysed in order to determine pollution distribution in the survey area, as well as
highest and lowest areas of concentration.

The numerical mode is applied in order to determine normal and high concentration levels in the
area, as well as concentration levels at the discrete sensors.

Calculating stack height
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1.3.

Results concerning normal concentration shall be used in order to calculate height of the stack.
This calculation will be made on the basis of modeling at various heights until optimum height, at
which standards are observed, and keeping in mind the fact that beyond a certain height, further
increase in the stack height will not result in corresponding reduction of pollution concentration
levels.

Observing standards and contributions from the new units with regard to air quality
reference level

Air quality measurements at the air quality stations (discrete sensors), as well as the existing air
quality reference level, will be taken into account in order to determine whether standards are
observed. At these points, contribution from the current units and the new CCPU concerning air
guality reference levels may also be factored in. It should be pointed out that the air quality
measurements of the two stations already take into account the contribution of the operation of the
existing units Ill, IV, V and VI and, therefore, if we add the results of the simulations to the
measurements we are overestimating the contribution of the TPP into the final air quality values.
Therefore we are considering a very conservative hypothesis.

Scope of the survey

The area under consideration in the survey is rectangular, measuring 40km along one side, with the
Takhiatash TPP at the centre (see Figure 2).

B
=

Figure 2. Takhiatash CCPP location
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2.  Plant description

Figure 3 below shows the location of the current plant and the planned TPP location under
consideration.

Figure 3. Current plant and CCPP planned site location.

The site of existing Takhiatash TPP is located in the city of Takhiatash, 3 km to the south-west of
the city centre and about 20 km to the south of Nukus city, the capital city of the Republic of
Karakalpakstan (Khodjeyliy region).

The terrain on which the power station is built is flat.

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.

Exhaust gases from boilers No. 1-4 (units Ill and IV) are discharged into the atmosphere through
the 80 m high stack whereas gases from boilers No. 5-6 (units Il and 1V), 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.
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Stack 1 Stack 2
Parameter . .
(Il and IV units) (V-VI units)
Stack diameter (m) 5.1 7.2
Height (m) 80 150
Gas output speed 20.0 212
(m/s)
Flow rate (m®/s) 409.26 863.98
Temperature (°C) 135 191

Table 2. Emission sources’ main parameters

In the future operation of the Takhiatash TPP, after the decommissioning of old Il and IV units, 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.

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. The
height of the future stack, has been validated through the results of the present survey.

The below table is a résumé of the main emission source parameters in the future situation. The
Thermoflow program was used in calculation the gas emission parameters for the new CCPU (see
Appendix III).

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

Table 3. Main parameters of emission sources

For the existing units, Maximum Allowed Emissions (MAE), which are the emission standards to be
fulfilled in the operation of the TPP, have been taking into account as the emission concentration for
the simulation.
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MAE
Pollutant Stack 1+Stack 2 = Total
gls
Nitrogen dioxide (NO,) 35.054+110.76=145.814
Nitrogen oxide (NO) 5.696+17.998=23.694
Carbon oxide (CO) 2.29+5.63=7.92

Table 4. MAE for the operation of the TPP

For the future CCPU, emission concentration levels for the simulation 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 (Table 5) is 51 mg/Nm3
(dry gas, 15% O,).

Parameters Emisiion of the CCPU
mg/Nm~ (dry gas, 15% O2)
NO, emission rate* 51
NO emission rate** 43
CO emission rate*** 20

Table 5. Emission rates estimated for the future CCPU

In order to take into consideration the emission worst case, NO, emission standard has been took
for the NO2 emission value for simulation. This is a very stringent hypothesis as NOx emitted is
basically composed both of NO2 and NO. On top of that, an 84% of NOx has been considered to
be emitted as NO but, as we are taking all the NO2 as NOx, NO is overestimated also. In this way,
we can guarantee than the considered emission values to simulate are the highest possible. For
CO, a very conservative bibliographic data has been considered.

In order to select the most stringent scenarios for the calculation of emissions dispersion, the two
following scenarios have been considered:

e Scenario 1: This scenario corresponds to the current situation of the existing plant with a total
capacity of 730 MW, operating at full load conditions.

e Scenario 2: This scenario corresponds to the future situation with units V and VI whose total
capacity is 420 MW, operating at full load and the new CCPU with about 250 MW capacity,
also operating at full load.

The simultaneous operation of blocks I, IV, V and VI and the new unit could be possible, however,
taking into account the limited transmission capacity and the fact that at present the maximum
demand being supplied by the TPP is about 550 MW, all these facilities would not be able to
operate at full load simultaneously. Any possible combination of units at different levels of load with
a maximum total output of 730 MW would produce in any case a lower level of emissions than
those corresponding to the Scenario 1, because some of the current capacity of the units 11l and IV
would be substituted by the same amount of power being generated by the combined cycle unit,
with a much higher level of efficiency, thus releasing a lower amount of contaminants.
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Legislation

The legal reference limits pertaining to air quality for each of the pollutants are those corresponding
to the National Standards for Air Pollutants (in accordance with “SanR&N No 0293-11 Hygienic
requirements) and the World Bank IFC general EHS guidelines (april 2007) based on the World
Health Organization Air Quality Guidelines Global Update 2005.

Nitrogen dioxide
According to the National Standards for Air Pollutants the limits laid down for NO, are as follows:

National Standards for Air Pollutants

Maximum allowed Maximum allowed Maximum allowed
Pollutant
average day average monthly average year
NO, (ug/m’) 60 50 40

Table 6. NO2 National Standards

According to the World Bank IFC guidelines 2007 air quality reference values, limits set for NO, are
as follows:

World Bank IFC guidelines 2007

Maximum allowed Maximum allowed
Pollutant
average 1 hour average year
NO, (ug/m?) 200 40

Table 7. NO2 World Bank Group IFC guidelines 2007 air quality standards

Nitrogen oxide
According to the National Standards for Air Pollutants the limits laid down for NO are as follows:

National Standards for Air Pollutants

Maximum allowed Maximum allowed Maximum allowed
Pollutant
average day average monthly average year
NO (ug/m’) 250 120 60

Table 8. NO National Standards

Carbon monoxide
According to the National Standards for Air Pollutants air quality reference values, limits set for CO

are as follows:

National Standards for Air Pollutants
Maximum allowed Maximum allowed
Pollutant
average day average monthly
CO (ug/m’) 4000 3500

Table 9. CO National Standards
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Characterization of the environment

Climate data

In order to model diffusion of pollutants released into the atmosphere, we need to know prevailing
wind conditions in the area (direction and speed), the vertical thermal gradient and cloud cover.

Analysis of climate conditions of the Takhiatash TPP region was conducted on the base of
meteorological station data (fig.4 and 5).

Location of meteorological stationon 2010
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Figure 4. Location of meteo-station

In the following graph, the wind rose from this meteo station is shown.
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Figure 5. Takhiatash city wind rose

In the wind rose from meteorolical modeling carried out with WRF in 2012 for the atmospheric
modellization can be observed that also the prevailing direction is northeast, as winds are of
moderate strength and are among 3.6 and 5.7 as values statement.

TiNcRTH
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Figure 6. Compass rose corresponding to the 2012 period in nearest CCPU point from the
WRF simulation at 1km grid resolution.
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4.2.

Wind Class Frequency Distribution
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Figure 7. Histogram of frequencies corresponding to the 2012 period in nearest CCPU point
from the WRF simulation at 1km grid resolution.

Background air quality levels.

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. It is necessary to determine air quality in the area around the plant prior to the
future stage: this will serve as a reference for immission forecasts of the new CCPU.

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.

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/km2 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.
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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 Oil-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 Oil-gas company) — 11.1%
Karakalpak UMG (Branch of Uzbek Oil-gas company) — 10.0%
Akchakal UMG (Branch of Uzbek Oil-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 Kizketken
settlement area was analyzed:

¢ # 5 monitoring station located in Kizketken near Nukus.
e # 7 monitoring station located in Nukus.

Nukus

Takhiatash
*

Figure 8. Location of the air quality monitoring stations

pag. Alll-16



Exact location and equipment at the 2 measuring points.

) ) Coordinates
Measuring points Parameters Measured

42° 27' 36.522" N

#5 Dust, SO2, NO2, NO, Phenol
59° 36' 15.208" E

42°23'24.74"N

#7 Dust, SO2, NO2, CO Phenol
59°38'29.88"E

Table 10. Exact location and equipment at the 2 measuring points

Measurements analyzed were carried out over two periods of approximately 2 years as follows:

Measuring point and period.
Measuring points Period start Period ending
45 03/01/2011 31/12/2011
03/01/2012 30/12/2012
#7 03/01/2011 31/12/2011
03/01/2012 30/12/2012

Table 11. Measuring point and period

In order to analyze existing air quality in the area, we need to compare values recorded in the area
using applicable standards indicated previously.

e NO2:
VALUES RECORDED FOR NO2 (ug/m3).
WORLD BANK GROUP IFC GUIDELINES 2007
Measuring Annu'al f“ea” value Hourly value
points Year (Limit value: (Limit value: 200ug/m°)
40 pg/m’) He

#5 2011 24.25 40.00

2012 20.53 50.00

#7 2011 24.28 50.00

2012 20.48 40.00

Table 12. World Bank values recorded for NO2 (ug/m3).
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VALUES RECORDED FOR NO2 (ng/m3).
NATIONAL STANDARDS FOR AIR POLLUTANTS
Annual mean
Measuring value Monthly value Daily value
points Year (Limit value: (Limit value: 50ug/m?) | (Limit value: 60pg/m?)
40 pg/m’)

45 2011 24.25 29.36 36.67
2012 20.53 24.49 30.00

47 2011 24.28 29.07 36.67
2012 20.48 24.36 33.33

Table 13. National Standards for Air Pollutants values recorded for NO2 (ng/m3)

As can be observed in the above tables neither national nor international NO2 standards are
exceed

e NO:
VALUES RECORDED FOR NO (pg/m3).
NATIONAL STANDARDS FOR AIR POLLUTANTS
. Annual mean value Monthly value Daily value
Measuring o L L
ooints Year (Limit valu3e: (Limit valuae: (Limit valuge:
60 ug/m’) 120pg/m’) 250ug/m’)
#5 2011 12.84 16.54 16.67
2012 10.92 14.72 80.00

Table 14. National Standards for Air Pollutants values recorded for NO (pg/m3)

No national or international standards are exceeded for NO.

e CO:
VALUES RECORDED FOR CO (ug/m3).
WORLD BANK GROUP IFC GUIDELINES 2007
Monthly mean Daily value
. . value .
Measuring points Year L (Limit value:
(Limit value: 4000ug/m’)
3500pg/m’) K8
#7 2011 2500.00 3000.00
2012 2506.67 3333.33

Table 15. National Standards for Air Pollutants values recorded for CO (ng/m3).

As for NO2 and NO, no national or international standards are exceeded for CO.
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5.1.

Atmospheric diffusion model

Description of the diffusion model

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 modeling concepts into the EPA's air quality modeling procedures. Thanks to the
AERMIC software, the AERMOD modeling system (stationary plume modeling) 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.

On 21 April 2000, the EPA proposed that the AERMOD software be adopted as its preferred
regulation modeling software for simple and complex terrain. On 9 November 2005, the EPA
adopted AERMOD: it came into force on 9 December 2005 and was declared to be their preferred
regulation modeling software. The entire development and adoption process took 14 years (from
1991 to 2005).

The AERMOD atmospheric dispersion modeling system is an integrated system comprising three
modules:

¢ A state-of-the-art dispersion model designed for short distance polluting emission dispersion (up
to 50 km) generated by stationary industrial sources;

¢ A meteorological data preprocessor (AERMET) capable of accepting surface meteorological
data, data from high altitude atmospheric layers, and data from on-site sources. Using this data it
calculates atmospheric parameters required for the dispersion model, such as atmospheric
turbulence characteristics, altitudes of air limit layers, friction speed, Monin-Obukov length, and
heat flow;

¢ A terrain preprocessor (AERMAP) the purpose of which is to generate physical relationship data
connecting terrain characteristics and air pollution plume behavior. It generates data concerning
the site, and the height for each sensor emplacement. It also obtains information that allows the
dispersion model to simulate turbulence patterns over hills.

AERMOD also contains the PRIME algorithm (Plume Rise Model Enhancements) which models
abatement effects generated by the polluting plume circulating over neighboring buildings.

Some of AERMOD's characteristics and capabilities:

Source types: source multiple points, zone and volume

source releases: Surface, near the surface, and high sources

Source location: Urban or rural locations. Urban impact is evaluated by population

Plume types: Continuous, floating plumes

Plume deposit: Dry or humid particles and/or gas deposits

Plume dispersal processing: Gaussian processing model in both dimensions (horizontal and

vertical) for stable atmosphere pipes. Non Gaussian processing for vertical dimension modeling

in unstable atmosphere types.

e Terrain types: Simple or complex terrain

o Effect of buildings: Processed by PRIME descending algorithms

o Levels of weather data concerning height; accepts meteorological data pertaining to different
altitudes

e Meteorological data profiles: Vertical wind, turbulence and temperature profiles are created
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5.2

Input data

The data required for application of the dispersion model may be split into the following categories:
Emission, sensor characterisation and weather parameters.

Emission parameters

The emission data required for the model of geometrical or operational type. The geometrical type
contains location and altitude coordinates above sea level of the emission-generating plant, and the
height and inner diameter of the stack at its output. Operational data contains temperature and

output flow rate for gases and emissions.

- Scenario 1:

Parameters of the Takhiatash CCPP emissions to the atmosphere are shown in table 16.

Emissions-generating milieu parameters
Values per unit (Il and 1V) Values per unit (V and VI)
Stack diameter (m) 5.1 7.2
Gas output speed (m/s) 20.0 21.2
Flow rate (m®/s) 409.26 863.98
Temperature (°C) 135 191
Stack height (m) 80 150
NO, emission rate (g/s) 35.054 110.76
NO emission rate (g/s) 5.696 17.998
CO emission rate (g/s) 2.293 5.63

Table 16. Parameters of the Takhiatash emissions to the atmosphere for scenario 1.

- Scenario 2:

Parameters of the Takhiatash CCPP emissions to the atmosphere are shown in table 17.

Emissions-generating milieu parameters
Values per unit (V and VI) Values per CCPU

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 17. Parameters of the Takhiatash emissions to the atmosphere for scenario 2
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Characterising the sensors

The simulation with the AERMOD dispersion model was performed on a domain of and
200m grid resolution. The domain is centered at a point of coordinates: 42° 19' 1.19" N and 59° 33'
19.58" E. Figure 9 shows the simulation domain and topography.

Topography
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Figure 9. Domain simulation and topography of the area. The coordinates are referred to as
Area 40 and WGS-84 Black Point determines the location of the center speaker.

The area under consideration in the survey is rectangular, measuring 40km along its side, with the
Takhiatash CCPP at the centre.

The topography of the area under survey was incorporated into the AERMOD models using
topography data sheets from the NASA SRMT (Shuttle Radar Topography Mission). These are
1984 geodesic projection data, given in metres. Each data sheet contains information for 1° of
latitude and 1° of longitude, equivalent to 90 m resolution. The following data sheets for the area
under survey were used:

e N42E059.hgt
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Using this data sheets, a polar mesh of receptors was created with a 200 m distance between it, in
such a way as to cover the entire zone under survey.

Similarly, in order to determine the incidence of modeled plants in the sensitive areas as well as at
air quality monitoring stations, discrete sensors were placed at these stations and in the following
sensitive areas:

Location of discrete sensors
X Coordinate Y Coordinate Elevation
(UTZAO§one (UTM zone 40) (m)
SENSITIVE AREAS
Secondary
School 710973 4689679 77
Kindergarten 711928 4689465 79
City Hospital 712264 4689437 80
College 712338 4689684 76
AIR QUALITY MONITORING STATIONS

#5 714122 4704154 79
#7 717439 4696482 76

Table 18. Location of discrete sensors

Air quality monitoring stations have been located in a previous picture. In the following figure, the
location of the sensitive city points can be observed.
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Figure 10. Location of the sensitive areas

Weather parameters:

There is a weather station in Nukus which could provide part of the meterologic data needed for the
modellization, but it is located far away from the project and the data provided doesn’t gather the
complet set of meterological input required.

In order to obtain the weather data required by the model, not recorded at the monitoring station,
such as cloud cover and cloud base, a simulation of the last year (2012) was carried out using the
WRF weather modeling system at a 1 km resolution for Uzbekistan, and extracting data for the
closest point to the project localization.

Finally SAMSON format file was created with WRF data for be compatible with AERMOD.

In addition, the ground uses in the area under study were included for purposes of defining the
following data in AERMOD: Albedo, Bowen ratio and surface roughness.
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Calculating stack height for the new CCPU

This chapter gathers results from the calculation aimed at determining the height of the stack for the
future units at the Takhiatash TPP. The calculation for determining that height is based on
maximum immission values generated by stacks of varying heights in order to determine the height
above which the "immission reduction / stack height increase” no longer increases efficiency.

Tables 19, 20 and 21 and graphs 11, 12 and 13 display the corresponding NO2, NO and CO values
according to stack height. To this end episodic situations were modeled at stack heights between
30 m to 60 m at intervals of 10 m, and the results were compared with the above-mentioned limits.
We took into consideration the modeling result that gave the severest air pollution generated by
scenario 2 (new CCPU); since background air quality data was not available to us at the point at
which these maximum levels are generated, we could not add the two values.

Stack height NO, (ngm)
(m) Hourly Daily Monthly Annual
60 46.74 9.55 3.61 1.58
50 46.58 9.88 3.70 1.64
40 46.44 10.07 3.78 1.70
30 46.32 10.73 4.01 1.76
Limit value 200 60 50 40
(ngm)
Table 19. Maximum NO2 values according to stack height
Stack height vs NO2 concentration
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Figure 11. Maximum NO2 values depending on stack height
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Stack height NO (ugm)
(m) Daily Monthly Annual
60 10.02 0.77 0.33
50 5.27 1.90 0.84
40 6.47 2.05 0.92
30 7.87 2.28 0.99
Limit  value 250 120 60
(ugm™)
Table 20. Maximum NO values according to stack height
Stack height vs NO concentration
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Figure 12. Maximum NO values depending on stack height

Stack height CO (ugm)

(m) Daily Monthly
60 0.72 0.27
50 2.40 0.83
40 2.94 0.92
30 3.59 1.03

Limit  value 4000 3500

(ugm)

Table 21. Maximum CO values according to stack height

pag. Alll-25



Stack height vs CO concentration
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Figure 13. Maximum CO values depending on stack height

The "stack height/concentration” ratio shows a very linear progression in the graphics, therefore
increase in stack height does not translate into significant reduction of immission concentration
levels.

Therefore from an environmental protection viewpoint, we recommend a 60m stack height.

Nevertheless, if we take into consideration the stack calculation based on the international practice
recommended by the industry (GIIP), according to the document “Réf. US EPA: 40 CFR, partie
51.100 (ii)", minimum height of the stack is calculated using the following formula:

He=H+15L

where:

HG = GEP stack height measured from the ground level elevation at the base of the stack
H = Height of nearby structure(s) above the base of the stack.

L = Lesser dimension, height (h) or width (w), of nearby structures “Nearby structures” =
Structures within/touching a radius of 5L but less than 800 m.
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Figure 14. Calculating stack height

According to elevated and side views of the new Takiatash CCPU, those values are as follows:
H=45myL =45 m, therefore HG = 112,5 m.

This formula is mend to avoid excessive ground level concentrations due to downwash, wakes, and
eddy effects, and to ensure reasonable diffusion to minimize impacts.

In any case, with a 60 m height stack, as it is shown below, air quality limits are fulfilled in air quality
stations and contribution in sensitive points is small and lower than in the existing situation.

Results

Two scenarios have been considered with different features when running the AERMOD dispersion
model. The different concentration camps considered are:

pag. Alll-27



7.1.

- Daily maximum concentration: corresponds to the maximum daily average diagnosed by the
model during simulation for each point of the domain considered.

- Monthly maximum concentration: corresponds to the maximum monthly average diagnosed by
the model during simulation for each point of the domain considered.

- Annual maximum concentration: maximum resulting value corresponds to the average of 1 year
diagnosed by the model during simulation for each point of the domain considered.

Immission levels contributed by the current and future scenarios.

A) Scenario 1: Current situation (lll, IV, V and VI units) contribution to daily, monthly and annual
maximum immission levels

The following tables display modeling results separately take into account contribution as a result of
operation by the current plant to daily, monthly and annual maximum immission levels, where
applicable, recorded in the area under survey.

ANNUAL MAXIMUM IMMISSION MODELLING

NO, (ugm*®) NO (ugm™)
National Standards for Air Pollutants 40 60
World Bank Group IFC Guidelines 2007 40
Maximum of the area of study 2,02 0.33

AIR QUALITY MONITORING STATIONS

#5 0.06 0.01

#7 0.09 0.02
SENSITIVE AREAS

Secondary School 0.34 0.06

Kindergarten 0.35 0.06

City Hospital 0.34 0.06

College 0.31 0.05

Table 22. Maximum annual contribution to the background immission generated by the
current Takhiatash CCPP in the scenario 1.

MONTHLY MAXIMUM IMMISSION MODELLING

NO, NO CcoO
(ngm’ (ngm (ngm
) ) )
National Standards for Air Pollutants 50 120 3500
Maximum of the area of study 4.71 0.77 0.27
AIR QUALITY MONITORING STATIONS
#5 0.15 0.02 0.01
#7 0.18 0.03 0.01

SENSITIVE AREAS
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Secondary School 0.65 0.11 0.04
Kindergarten 0.73 0.12 0.04
City Hospital 0.69 0.11 0.04
College 0.65 0.11 0.04

Table 23. Maximum monthly contribution to the background immission generated by the
current Takhiatash CCPP in the scenario 1.

DAILY MAXIMUM IMMISSION MODELLING

NO, NO CO
(ngm* (ugm (ugm
) ) )
National Standards for Air Pollutants 60 250 4000
Maximum of the area of study 12.54 2.04 0.72
AIR QUALITY MONITORING STATIONS
#5 1.07 0.17 0.06
#7 1.49 0.24 0.08
SENSITIVE AREAS
Secondary School 4.35 0.71 0.25
Kindergarten 5.57 0.91 0.33
City Hospital 5.33 0.87 0.31
College 4.99 0.81 0.29

Table 24. Maximum daily contribution to the background immission generated by the current
Takhiatash CCPP in the scenario 1.

HOURLY MAXIMUM IMMISSION MODELLING
Noz%ugm'
World Bank Group IFC Guidelines 200
2007
Maximum of the area of study 61.64
AIR QUALITY MONITORING STATIONS
#5 21.35
#7 13.72
SENSITIVE AREAS

Secondary School 29.22
Kindergarten 26.11
City Hospital 31.33
College 30.41

Table 25. Maximum hourly contribution to the background immission generated by the
current Takhiatash CCPP in the scenario 1

pag. Alll-29




As we dispose of the real air quality measured in air quality station #5 and #7 and also we have
simulated the contribution of the current operation of the TPP to these air quality stations, we can
calculate the percentage of this contribution.

CONTRIBUTION OF THE EXISTING TPP TO THE AIR QUALITY STATIONS
Air Measurement (2012) (ugm’) Model result Contribution
quali in Scenario 1 of the
ty (existing existing TPP
stati TPP) to air quality
on (ugm's) stations (%)
NO2
-annual 20.53 0.06 0.29
-monthly 24.49 0.15 0.61
-daily 30 1.07 3.56
#5 -hourly 50 21.35 68.83
NO
-annual 10.92 0.01 0.09
-monthly 14.72 0.02 0.13
-daily 80 0.17 0.21
NO2
-annual 20.48 0.09 0.44
-monthly 24.36 0.18 0.74
47 -daily 33.33 1.49 4.47
-hourly 40 13.72 53.6
CO
-monthly 2506.67 0.01 0.0004
-daily 3333.33 0.08 0.0024

Table 26. Contribution of the current operation of the TPP to the air quality stations

The contribution of the operation of the existing units of the TPP for annual, monthly and daily
averages is not very significant. Nevertheless, for short periods (hourly results) the contribution can
rise up to 69%. For NO the contribution is almost no perceptible and for CO is insignificant.

Scenario 2: Future situation (V, VI and new CCPU units) contribution to daily, monthly and
annual maximum immission levels

The following tables display modeling results separately take into account contribution as a result of
operation by the future plant to daily, monthly and annual maximum immission levels, where
applicable, recorded in the area under survey.
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ANNUAL MAXIMUM IMMISSION MODELLING
NO, (ugm™) NO (ugm™)

National Standards for Air Pollutants 40 60
World Bank Group IFC Guidelines 2007 40

Maximum of the area of study 1.58 0.76

AIR QUALITY MONITORING STATIONS
#5 0.05 0.02
#7 0.07 0.02
SENSITIVE AREAS

Secondary School 0.25 0.09
Kindergarten 0.25 0.09
City Hospital 0.25 0.09
College 0.22 0.08

Table 27. Maximum annual contribution to the background immission generated by the new
Takhiatash CCPP in the scenario 2

MONTH MAXIMUM IMMISSION MODELLING

NO, NO CcoO
(ngm* (ngm (ngm
) ) )
National Standards for Air Pollutants 50 120 3500
Maximum of the area of study 3.61 1.74 0.76
AIR QUALITY MONITORING STATIONS
#5 0.11 0.04 0.02
#7 0.13 0.04 0.02
SENSITIVE AREAS
Secondary School 0.47 0.16 0.06
Kindergarten 0.53 0.19 0.08
City Hospital 0.51 0.19 0.08
College 0.48 0.17 0.07

Table 28. Maximum monthly contribution to the background immission generated by the new
Takhiatash CCPP in the scenario 2.
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7.2.

DAILY MAXIMUM IMMISSION MODELLING

NO, NO (0]
(ngm* (ugm (ugm
) ) )
National Standards for Air Pollutants 60 250 4000
Maximum of the area of study 9.55 4,73 2.08

AIR QUALITY MONITORING STATIONS

#5 0.78 0.29 0.12
#7 1.09 0.34 0.14
SENSITIVE AREAS
Secondary School 3.02 1.21 0.51
Kindergarten 3.82 1.48 0.62
City Hospital 4.00 1.56 0.65
College 3.73 1.39 0.58

Table 29. Maximum daily contribution to the background immission generated by the new
Takhiatash CCPP in the scenario 2

HOURLY MAXIMUM IMMISSION MODELLING

NO, (ngm’
)
World Bank Group IFC Guidelines 200
2007
Maximum of the area of study 46.74

AIR QUALITY MONITORING STATIONS

#5 15.51

#7 10.24
SENSITIVE AREAS

Secondary School 21.30

Kindergarten 20.00

City Hospital 21.50

College 20.89

Table 30. Maximum hourly contribution to the background immission generated by the current
Takhiatash CCPP in the scenario 2.

As can be seen from the above tables, no air quality limit value will be exceeded in any air quality
monitoring station or in any sensitive zone as a result of operating in the current and future
scenarios.

Geographical distribution of immission levels

On the basis of the modelling, maps have been created showing daily, monthly and annual
maximum immission levels for NO2, NO and CO. Appendix | bring together these data and in
appendix Il bring also together tables with the 50 maximum immission values for each scenario.
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Examination of the maps leads to the conclusion that atmospheric pollution dispersion mainly occur
as in the south-south-west direction. This diffusion direction is prevalent both in monthly and annual
results. This means that the dispersion plume of the TPP operation affects the Turkmen side but, as
the results conclude that the air quality is being improved and this is a positive environmental
impact, not specific actions should be taken into account.

Comparing scenario 1 and scenario 2 immission values
Future immission levels will be the result of replacing old units 11l and 1V with a new CCPU.

The following tables display, for each station/sensitive areas and for each pollutant, the air quality
values in the scenario 1 and scenario 2 modeling results and finally, the immission increase that the
changes will represent.

ANNUAL MAXIMUM IMMISSION FOR NO2 (pgm-3)

Stations and Sensitive . Scenario 2 Differenc
areas e (60 m) ein %
#5 0.06 0.05 -37
#7 0.09 0.07 -38
Secondary School 0.34 0.25 -40
Kindergarten 0.35 0.25 -40
City Hospital 0.34 0.24 -39
College 0.31 0.22 -39
MONTLHY MAXIMUM IMMISSION FOR NO2 (pgm-3)
Stations and Sensitive : Scenario 2 Differenc
areas SEEWD & (60 m) ein %
#5 0.15 0.11 -39
#7 0.18 0.13 -36
Secondary School 0.65 0.47 -39
Kindergarten 0.73 0.53 -38
City Hospital 0.69 0.51 -34
College 0.65 0.48 -34
DAILY MAXIMUM IMMISSION FOR NO2 (upgm-3)
Stations and Sensitive : Scenario 2 Differenc
areas SEENE & (60 m) ein %
#5 1.07 0.78 -37
#7 1.49 1.09 -36
Secondary School 4.35 3.02 -43
Kindergarten 5.57 3.82 -45
City Hospital 5.33 4.00 -33
-33
College 4.99 3.73

HOURLY MAXIMUM IMMISSION FOR NO2 (pgm-3)
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Stations and Sensitive : Scenario 2 Differenc
areas SBETE & (60 m) ein %
#5 21.35 15.51 -37
#7 13.72 10.24 -34
Secondary School 29.22 21.30 -37
Kindergarten 26.10 20.00 -30
City Hospital 31.33 21.50 -45
College 30.41 20.89 -45

Table 31. Annual, monthly, daily and hourly maximum immission for NO2 ugm'3

NO2 inmissions will be decreased around 40%. Regarding NO and CO, we have to consider that
the emission values included in the model for the new CCPU have been very overestimated and
comparison with the existing situation (where emission values are fit to operation) would bring into
not realistic conclusions.

Legislative analysis of the situation as forecast

In this section an analysis of the observance of the forecast levels with regard to legislation in force
is undertake. Normally, to calculate the forecast level, background air quality data measured in the
air quality stations is added to the simulation result at these air quality stations.

A) Scenario 1: Current situation (lll, IV, V and VI units) air quality standards fulfillment

In this case, as air quality stations already take into account the contribution of the operation of the
TPP and therefore, if we add the measurements of the air quality stations to the results of
simulation on these stations, we are doubling the results. In paragraph 4.1. “Background air quality
levels” it was concluded that the current air quality (in which the contribution due to the operation of
the existing units of the TPP is included) is being fulfilled.

Nevertheless, even in the case that we would add model results with air quality measurements at
the air quality stations, air quality standards would be still fulfilled as it shown in the following tables.

NO, (ugm)

WORLD BANK GROUP IFC GUIDELINES 2007

Hourly maximum value

PLANNED IMMISSION:  Air
Station Hourly mean limit quality (2011/2012 hourly mean
value maximum) + modeling (2012
hourly mean maximum)
#5 50.00 + 21.35=71.35
200.00
#7 50.00 + 13.72 = 63.72

National standards for air pollutants

Daily maximum value

PLANNED IMMISSION:  Air
Station Daily mean limit value quality (2011/2012 daily mean
maximum) + modeling (2012
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NO, (pgm®)

daily mean maximum)

#5 36.67 +1.07 =37.74
60.00
#7 36.67 + 1.49 =38.16
National standards for air pollutants
Monthly maximum value
PLANNED IMMISSION: Air
. Monthly mean limit quality  (2011/2012  monthly
Station ; .
value mean maximum) + modeling
(2012 monthly mean maximum)
#5 29.36 + 0.15 =29.51
50.00
#7 29.07 + 0.18 = 29.25
National standards for air pollutants and WORLD BANK GROUP IFC GUIDELINES
2007
Annual maximum value
PLANNED IMMISSION: Air
Station Annual mean limit quality (2011/2012 annual mean
value maximum) + modeling (2012
annual mean maximum)
#5 24.25 + 0.06 = 24.31
40.00
#7 24.28 + 0.09 = 24.37
Table 32. Air quality reference limit values for NO2 (National standards for air pollutants) for
scenario 1
NO (ngm”)

National standards for air pollutants

Daily maximum value

PLANNED IMMISSION:  Air
quality (2011/2012 daily mean

Station Daily mean limit value maximum) + modeling (2012
daily mean maximum)
#5 250.00 80.00 + 0.17 =80.17
National standards for air pollutants
Monthly maximum value
PLANNED IMMISSION:  Air
. Monthly mean limit quality (2011/2012 monthly
Station ; .
value mean maximum) + modeling
(2012 monthly mean maximum)
#5 120.00 16.54 + 0.02 = 16.56
National standards for air pollutants
Annual maximum value
Station Annual mean limit PLANNED IMMISSION:  Air
value quality (2011/2012 annual mean
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NO (ngm™)

maximum) + modeling (2012
annual mean maximum)

#5 60.00 12.84 + 0.01 =12.85
Table 33. Air quality reference limit values for NO (National standards for air pollutants) for
scenario 1.

CO (igm™)
National standards for air pollutants
Daily maximum value
PLANNED IMMISSION: Air
. : - quality (2011/2012 daily mean
Station Daily mean limit value maximum) + modeling (2012
daily mean maximum)
#7 4000.00 3333.33 + 0.08 = 3333.41
National standards for air pollutants
Monthly maximum value
PLANNED IMMISSION: Air
. Monthly mean limit quality (2011/2012 monthly
Station ; X
value mean maximum) + modeling
(2012 monthly mean maximum)
#7 3500.00 2506.67 + 0.01 = 2506.68

Table 34. Air quality reference limit values for CO (National standards for air pollutants) for

scenario 1.

B) Scenario 2: Future situation (V, VI and future CCPU units) air quality standards fulfillment
In this case, air quality stations measurements already take into account the contribution of the
operation of the remaining units (units V and VI). Therefore, if we add the measurements of the air
quality stations to the results of simulation on these stations we are doubling the results.

On the other hand, air quality station measurements include the contribution of the units that are
going to be decommissioned (units Il and 1V). Therefore, the air quality measurements that we add
to the results of the simulation will be higher than the future air quality. As a result of the two
previous facts, forecast results are being overestimated. If these overestimated results are under
the air quality standards, the real future situation would be even more far below. The following
tables show the future situation air quality standards fulfillment in all pollutants.
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NO, (ngm™)

WORLD BANK GROUP |IFC GUIDELINES 2007

Hourly maximum value

PLANNED IMMISSION: Air
. - quality (2011/2012 hourly mean
Station Hourly mean limit value maximum) + modeling (2012
hourly mean maximum)
#5 50.00 + 15.51 = 65.51
200.00
#7 50.00 + 10.24 = 60.24

National standards for air pollutants

Daily maximum value

PLANNED IMMISSION: Air
quality (2011/2012 daily mean

Station Daily mean limit value maximum) + modeling (2012
daily mean maximum)
#5 36.67 +0.77 =37.44
60.00
#7 36.67 + 1.09 = 37.76

National standards for air pollutants

Monthly maximum value

PLANNED IMMISSION: Air

Monthly mean limit quality (2011/2012 monthly

Station value mean maximum) + modeling
(2012 monthly mean
maximum)

#5 29.36 + 0.11 =29.47

50.00
#7 29.07 + 0.13 = 29.20
National standards for air pollutants and WORLD BANK GROUP IFC GUIDELINES
2007
Annual maximum value
PLANNED IMMISSION: Air
: Annual mean limit quality  (2011/2012  annual
Station . .
value mean maximum) + modeling
(2012 annual mean maximum)
#5 24.25 + 0.05 = 24.30
40.00
#7 24.28 + 0.07 = 24.35
Table 35. Air quality reference limit values for NO2 (National standards for air pollutants) for
scenario 2
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NO (ngm™)

National standards for air pollutants

Daily maximum value

PLANNED IMMISSION: Air
quality (2011/2012 daily mean
maximum) + modeling (2012
daily mean maximum)

Station Daily mean limit value

#5 250.00 80.00 + 0.12 = 80.12

National standards for air pollutants

Monthly maximum value

PLANNED IMMISSION: Air

Monthly —mean limit quality (2011/2012 monthly

Station value mean maximum) + modeling
(2012 monthly mean
maximum)

#5 120.00 16.54 + 0.02 = 16.56

National standards for air pollutants
Annual maximum value
PLANNED [IMMISSION: Air

Station Annual mean limit value quality (2.011/2012 ann_ual
mean maximum) + modeling
(2012 annual mean maximum)

#5 60.00 12.84 + 0.02=12.86

Table 36. Air quality reference limit values for NO2 (National standards for air pollutants) for

scenario 2
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10.

CO (pgm)

National standards for air pollutants

Daily maximum value

PLANNED IMMISSION: Air
quality (2011/2012 daily mean
maximum) + modeling (2012
daily mean maximum)

Station Daily mean limit value

#7 4000.00 3333.33 + 0.14 = 3333.47

National standards for air pollutants

Monthly maximum value

PLANNED IMMISSION: Air
_ Monthly —mean limit quality (2(_)11/2012 mont_hly
Station value mean maximum) + modeling
(2012 monthly mean
maximum)
#7 3500.00 2506.67 + 0.02 = 2506.69
Table 37. Air quality reference limit values for NO2 (National standards for air pollutants) for
scenario 2.
Findings

Modeling of the dispersion of pollutants by AERMOD model has allowed study the contribution of
different emissions on current and future scenario of the TPP located in the south of Takhiatash on
levels of air quality in the region.

The aim of the study was to analyse the effect of two scenarios (scenario 1 (current existing units
II, IV, V and VI) and scenario 2 (current units V and VI and the new CCPU)) on levels of CO, NO
and NO2. SO2 and particulate matter are practically not emitted by the combustion of natural gas.
For the scenario 2 the aim of the study was also to determine the optimum stack height for the new
CCPU.

The simultaneous operation of blocks Ill, 1V, V and VI and the new unit could be possible, however,
taking into account the limited transmission capacity and the fact that at present the maximum
demand being supplied by the TPP is about 550 MW, all these facilities would not be able to
operate at full load simultaneously. Any possible combination of units at different levels of load with
a maximum total output of 730 MW would produce in any case a lower level of emissions than
those corresponding to the Scenario 1, because some of the current capacity of the units Il and IV
would be substituted by the same amount of power being generated by the combined cycle unit,
with a much higher level of efficiency, thus releasing a lower amount of contaminants.

Within these two scenarios, worst case input data has been considered for the simulation:

¢ Continuous operation with a 100% load

e For the existing units, Maximum Allowed Emissions (MAE), which are the emission standards to
be fulfilled in the operation of the TPP, have been taking into account as the emission
concentration for the simulation. For the future CCPU, emission concentration levels for the
simulation have been defined in compliance World Bank IFC EHS guidelines for Thermal Power
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Plants IFC Guidelines (December 2008): NO, emission standard has been took for the NO2
emission value for simulation. This is a very stringent hypothesis as NOx emitted is basically
composed both of NO2 and NO. On top of that, an 84% of NOx has been considered to be
emitted as NO but, as we are taking all the NO2 as NOx, NO is overestimated also. In this way,
we can guarantee than the considered emission values to simulate are the highest possible. For
CO, a very conservative bibliographic data has been considered.

Regarding air quality baseline, data of years 2011 and 2012 from two air quality stations within the
area of study have been analyzed.

In order to analyze if the air quality limits are being fulfilled, the results of the simulation in the air
quality stations is added to the air quality measurements in these stations. The results show that in
neither case immissions from the scenarios exceed air quality limits established in National
Standards for Air Pollutants and the World Bank Group IFC guidelines 2007 even taking into
account that:

For Scenario 1 (current stage), air quality stations already take into account the contribution of
the operation of the TPP and therefore, if we add the measurements of the air quality stations to
the results of simulation on these stations, we are doubling the results. In any case, the current
air quality (in which the contribution due to the operation of the existing units of the TPP is
included) is being fulfilled.

For Scenario 2 (future stage), air quality stations measurements already take into account
the contribution of the operation of the remaining units (units V and VI). Therefore, if we
add the measurements of the air quality stations to the results of simulation on these
stations we are doubling the results. On the other hand, air quality station measurements
include the contribution of the units that are going to be decommissioned (units Ill and
IV). Therefore, the air quality measurements that we add to the results of the simulation
will be higher than the future air quality. As a result of the two previous facts, forecast
results are being overestimated.

Regarding the modeling immission values:

For scenario 1 has been observed annual maximum values of 2.02 pgm™ NO2 and 0.33 pgm™
NO (national and World Bank limit 40 and national limit 60 ugm'3 correspondingly) ; for monthly
values has been observed that maximum contribution to the levels of the NO2 is about 4.71
ngm™ (national limit 50 ugm™), 0.77 ugm™ (national limit 120 ugm™) for NO and 0.27 pgm™*
(national limit 3550 ugm™) for CO. In the case of daily results, maximum values of 12.54 pgm™
(national limit 60 pgm™) has been observed for NO2, 2.04 pgm™ (national limit 250 pgm™) for
NO and 0.72 ugm™ (national limit 4000 ugm™) for CO. The maximum hourly value observed for
NO2 has been 61.64 pgm™ (World Bank limit 200 pgm™). In any case, results are away from the
limit legislated.

For scenario 2 it has obtained similar values, all far below the limits legislation. For example,
1.58 ugm'3 NO2 and 0.76 ugm’3 NO (national and World Bank limit 40 and national limit 60 pgm’
® correspondingly) has been obtained for annual maximum values. For monthly results 3.61 ugm’
® (national limit 50 pgm™) has been observed as a maximum value of NO2, 1.74 pgm™ (national
limit 120 pgm™) of NO and 0.76 ugm™ (national limit 3550 ugm™) of CO. In the case of NO2 has
been observed 9.55 pgm™ (national limit 60 ugm™) for daily maximum values, 4.73 pgm™
(national limit 250 ugm™) NO and 2.08 pgm™ (national limit 4000 pgm™) CO. Finally, 46.74 pgm’
*of NO2 (World Bank limit 200 pgm)has been obtained for hourly values.
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As we dispose of the real air quality measured in air quality stations and also we have simulated the
contribution of the current operation of the TPP to these air quality station, we can calculate the
percentage of this contribution. This contribution for annual, monthly and daily averages is not very
significant. Nevertheless, for short periods (hourly results) the contribution can rise up to 69%. For
NO the contribution is almost no perceptible and for CO is insignificant.

Comparing contribution to air quality baseline between the current and future stages, it can be
concluded that NO2 inmissions will be decreased around 40%. Regarding NO and CO, we have to
consider that the emission values included in the model for the new CCPU have been very
overestimated and comparison with the existing situation (where emission values are fit to
operation) would bring into not realistic conclusions.

Examination of the simulation maps leads to the conclusion that atmospheric pollution dispersion
mainly occur as in the south-south-west direction. This diffusion direction is prevalent both in
monthly and annual results. This means that the dispersion plume of the TPP operation affects the
Turkmen side but, as the results conclude that the air quality is being improved and this is a positive
environmental impact, not specific actions should be taken into account.

It has been calculated the optimum stack height for the new CCPU and it has been considered as
an optimum stack height the 60m. Nevertheless, if we take into consideration the stack calculation
based on the international practice recommended by the industry (GIIP), according to the document
“Réf. US EPA: 40 CFR, partie 51.100 (ii)’, minimum height of the stack should be 112, 5 meters. In
any case, with a 60 m height stack, air quality limits are fulfilled.
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Appendix I: Modellization maps
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CO - Maximum monthly concentration (ug/m?)
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Scenario
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Appendix Il: Concentration values

Scenario 1

*»** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S):

** CONC OF CO

RECEPTOR (XR,YR) OF TYPE RANK
OF TYPE

STACK1 ,STACK2

IN MICROGRAMS/M**3 **

CONC

(YYMMDDHH) AT

RANK  CONC (YYMMDDHH) AT
1. 0.71857 (12070424) AT ( -1200.00,
2. 0.70749 (12070424) AT ( -800.00,
3. 0.69880 (12070424) AT ( -1000.00,
4. 0.69773 (12070424) AT ( -1000.00,
5. 0.68917 (12041724) AT ( -1600.00,
6.  0.66999 (12070524) AT ( -800.00,
7. 0.66924 (12041724) AT ( -1400.00,
8.  0.66402 (12052024) AT ( -1000.00,
9. 0.66304c(12072324) AT ( -200.00,
10.  0.65988 (12071024) AT ( -1000.00,
11.  0.65982 (12071024) AT ( -1400.00,
12, 0.65935c(12081224) AT ( -800.00,
13.  0.65929 (12041724) AT ( -1800.00,
14. 0.65644 (12071024) AT ( -1200.00,
15.  0.64878 (12071024) AT ( -1600.00,
16. 0.64871 (12070524) AT ( -1000.00,
17.  0.64526 (12070524) AT ( -1000.00,
18.  0.64409c(12072324) AT ( -200.00,
19.  0.64327 (12052024) AT ( -800.00,
20.  0.64089 (12070424) AT ( -1400.00,
21.  0.63960c(12072324) AT ( -200.00,
22.  0.63922 (12070424) AT ( -1400.00,
23.  0.63837 (12050724) AT ( -1200.00,
24.  0.63671 (12071024) AT ( -1200.00,
25.  0.63497 (12070624) AT ( -800.00,

-600.00) GC
-400.00) GC
-600.00) GC
-400.00) GC
-200.00) GC
-400.00) GC
-200.00) GC
-600.00) GC
-1200.00) GC
0.00) GC
-200.00) GC
-600.00) GC
-200.00) GC
0.00) GC
-200.00) GC
-600.00) GC
-400.00) GC
-1000.00) GC
-400.00) GC
-800.00) GC
-1400.00) GC
-600.00) GC
-600.00) GC
-200.00) GC

-600.00) GC

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

0.63487 (12052124) AT ( -1000.00,
0.63342¢(12081224) AT ( -1000.00,
0.62983 (12070524) AT ( -1200.00,
0.62600 (12071024) AT ( -1400.00,
0.62431 (12050724) AT ( -1000.00,
0.62416¢(12051124) AT ( -600.00,
0.61980¢(12060424) AT (- 400.00,
0.61943 (12081624) AT ( -800.00,
0.61897 (12052124) AT ( -1200.00,
0.61895 (12050724) AT ( -1400.00,
0.61893 (12041724) AT ( -2000.00,
0.61801c(12060424) AT ( 600.00,
0.61221¢(12060424) AT ( 400.00,
0.61048 (12051924) AT ( -800.00,
0.60685¢(12081224) AT ( -800.00,
0.60624 (12071024) AT ( -1800.00,
0.60470 (12070324) AT ( -1200.00,
0.60436 (12071024) AT ( -800.00,
0.60382 (12083024) AT ( -800.00,
0.60262 (12070324) AT ( -1000.00,
0.60243 (12060824) AT ( -800.00,
0.60175 (12052024) AT ( -1200.00,
0.60162¢(12060424) AT ( 600.00,
0.60144 (12041724) AT ( -1200.00,

0.60137 (12052024) AT ( -800.00,

-200.00) GC
-800.00) GC
-600.00) GC

0.00) GC

-600.00) GC
-1000.00) GC
-800.00) GC
-600.00) GC
-200.00) GC
-800.00) GC
-200.00) GC

-1200.00) GC
-1000.00) GC
-600.00) GC
-800.00) GC
-200.00) GC
-600.00) GC
0.00) GC
-400.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-1000.00) GC
-200.00) GC

-600.00) GC

*kk

RECEPTOR (XR,YR)
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RANK
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GROUP |

ALL

CONC  (YYMMDDHH) AT

*»** THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S):

** CONC OF CO

STACK1

IN MICROGRAMS/M**3

RECEPTOR (XR,YR) OF TYPE RANK

,STACK2

*k

CONC  (YYMMDDHH) AT

0.27308c(12083124) AT ( -800.00,
0.26369¢(12083124) AT ( -600.00,
0.25821¢(12083124) AT ( -1000.00,
0.25743c(12083124) AT ( -800.00,
0.24952¢(12083124) AT ( -1000.00,
0.24361c(12083124) AT ( -600.00,
0.23818¢(12083124) AT ( -800.00,
0.23226¢(12083124) AT ( -1200.00,
0.22734¢(12073124) AT ( -800.00,
0.22663c(12053124) AT ( -800.00,
0.22626¢(12053124) AT ( -1000.00,
0.22461c(12053124) AT ( -800.00,
0.22391c(12073124) AT ( -1000.00,
0.21924¢(12083124) AT ( -1200.00,
0.21570c(12083124) AT ( -1000.00,
0.21506¢(12053124) AT ( -600.00,
0.21396¢(12073124) AT ( -1000.00,
0.21388¢(12083124) AT ( -1200.00,
0.21069¢(12053124) AT ( -1000.00,
0.21049¢(12083124) AT ( -1000.00,
0.21007¢(12053124) AT ( -1000.00,
0.20838¢(12073124) AT ( -800.00,
0.20793¢(12073124) AT ( -1200.00,
0.20736¢(12053124) AT ( -1200.00,
0.20657¢(12053124) AT ( -1200.00,

OF TYPE
-600.00) GC  26.
-400.00) GC  27.
-600.00) GC  28.
-400.00) GC  29.
-800.00) GC  30.
-600.00) GC 31
-800.00) GC  32.
-800.00) GC 33
-400.00) GC 34
-400.00) GC  35.
-600.00) GC  36.
-600.00) GC  37.
-400.00) GC  38.
-600.00) GC  39.
-400.00) GC  40.
-400.00) GC 41
-600.00) GC 42
-1000.00) GC  43.
-800.00) GC  44.
-1000.00) GC  45.
-400.00) GC  46.
-200.00) GC  47.
-600.00) GC  48.
-600.00) GC  49.
-800.00) GC  50.

0.20478¢(12073124) AT ( -1200.00,
0.20258¢(12083124) AT ( -1400.00,
0.20118¢(12083124) AT ( -1400.00,
0.19970¢(12073124) AT ( -800.00,
0.19902¢(12073124) AT ( -600.00,
0.19657¢(12053124) AT ( -600.00,
0.19651¢(12073124) AT ( -1000.00,
0.19601c(12053124) AT ( -800.00,
0.19597¢(12063024) AT ( -800.00,
0.19486¢(12073124) AT ( -600.00,
0.19378¢(12083124) AT ( -600.00,
0.19296¢(12093024) AT ( -800.00,
0.19287¢(12073124) AT ( -1400.00,
0.19275¢(12063024) AT ( -600.00,
0.19246¢(12083124) AT ( -400.00,
0.19221¢(12053124) AT ( -1400.00,
0.19110c(12083124) AT ( -600.00,
0.18826¢(12093024) AT ( -600.00,
0.18769¢(12083124) AT ( -800.00,
0.18737¢(12093024) AT ( -600.00,
0.18604¢(12063024) AT ( -800.00,
0.18559¢(12053124) AT ( -600.00,
0.18546¢(12053124) AT ( -800.00,
0.18534¢(12053124) AT ( -1200.00,
0.18489¢(12073124) AT ( -1200.00,

*** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***

* CONC OF CO

IN MICROGRAMS/M**3
NETWORK

*k

*kk

RECEPTOR (XR,YR)

-400.00) GC
-800.00) GC
-1000.00) GC
-600.00) GC
-400.00) GC
-600.00) GC
-200.00) GC
-800.00) GC
-400.00) GC
-200.00) GC
-200.00) GC
-400.00) GC
-600.00) GC
-400.00) GC
-400.00) GC
-800.00) GC
-800.00) GC
-400.00) GC
-1000.00) GC
-200.00) GC
-600.00) GC
-200.00) GC
-200.00) GC
-1000.00) GC
-800.00) GC

D AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID
1ST HIGHEST VALUE IS 0.11875 AT ( -800.00, -400.00, 75.60, 75.60, 0.00) GC CAR1
2ND HIGHEST VALUE IS 0.11455 AT ( -1000.00, -600.00, 75.20, 75.20, 0.00) GC CAR1
3RD HIGHEST VALUE IS 0.11293 AT ( -800.00, -600.00, 73.90, 73.90, 0.00) GC CAR1
4TH HIGHEST VALUE IS~ 0.11209 AT ( -1000.00, -400.00, 75.40, 75.40, 0.00) GC CAR1
5TH HIGHEST VALUE IS 0.11152 AT ( -600.00, -400.00, 75.20, 75.20, 0.00) GC CAR1
6TH HIGHEST VALUE IS  0.10687 AT ( -1200.00, -600.00, 74.60, 74.60, 0.00) GC CAR1
7TH HIGHEST VALUE IS 0.10407 AT ( -800.00, -200.00, 78.00, 78.00, 0.00) GC CAR1
8TH HIGHEST VALUE IS 0.10402 AT ( -1000.00, -800.00, 76.20, 76.20, 0.00) GC CAR1
9TH HIGHEST VALUE IS 0.10278 AT ( -1200.00, -800.00, 74.80, 74.80, 0.00) GC CAR1
10TH HIGHEST VALUE IS  0.10218 AT ( -600.00, -200.00, 76.90, 76.90, 0.00) GC CAR1

*** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S):

STACK1

** CONC OF NO

, STACK2

IN MICROGRAMS/M**3

*k

Fkk
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RANK

CONC  (YYMMDDHH) AT

RECEPTOR (XR,YR) OF TYPE RANK

CONC
TYPE

© ©® N o A WDNPRE

NN NNNNRRRRRR R R R
OREBONPOO®ND0 R ®NE O

2.03707 (12070424) AT ( -1200.00,
1.97586 (12070424) AT ( -1000.00,
1.92558 (12070424) AT ( -800.00,

1.91643 (12070424) AT ( -1000.00,
1.89740 (12041724) AT ( -1600.00,
1.85773 (12052024) AT ( -1000.00,
1.85032 (12070524) AT ( -800.00,

1.84799 (12070424) AT ( -1400.00,
1.84444¢(12072324) AT ( -200.00,
1.84424 (12071024) AT ( -1400.00,
1.84231 (12041724) AT ( -1400.00,
1.83926 (12070524) AT ( -1000.00,
1.82255 (12071024) AT ( -1200.00,
1.81975¢(12081224) AT ( -800.00,
1.81810 (12041724) AT ( -1800.00,
1.81610 (12071024) AT ( -1600.00,
1.81549 (12070424) AT ( -1400.00,
1.80688 (12071024) AT ( -1000.00,
1.80234¢(12072324) AT ( -200.00,
1.80157 (12070524) AT ( -1000.00,
1.79666 (12070524) AT ( -1200.00,
1.79147¢(12081224) AT ( -1000.00,
1.78897 (12050724) AT ( -1200.00,
1.77560 (12070624) AT ( -800.00,

1.77183 (12071024) AT ( -1200.00,

-600.00) GC
-600.00) GC
-400.00) GC
-400.00) GC
-200.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-1200.00) GC
-200.00) GC
-200.00) GC
-600.00) GC
0.00) GC
-600.00) GC
-200.00) GC
-200.00) GC
-600.00) GC
0.00) GC
-1400.00) GC
-400.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-600.00) GC
-200.00) GC

1.76188c(12051124) AT ( -600.00,
1.75857¢(12072324) AT ( -200.00,
1.75765 (12050724) AT ( -1400.00,
1.75090 (12071024) AT ( -1400.00,
1.74729 (12052124) AT ( -1000.00,
1.74645 (12050724) AT ( -1000.00,
1.73829 (12052024) AT ( -800.00,
1.73615c(12060424) AT (- 600.00,
1.73284 (12070424) AT ( -1600.00,
1.72820 (12081624) AT ( -800.00,
1.72586 (12052124) AT ( -1200.00,
1.72585 (12070424) AT ( -1200.00,
1.71728 (12052024) AT ( -1200.00,
1.71391c(12081224) AT ( -800.00,
1.71017 (12041724) AT ( -2000.00,
1.70434 (12070324) AT ( -1200.00,
1.69928 (12071024) AT ( -1800.00,
1.69856 (12070624) AT ( -1000.00,
1.69485¢(12060424) AT ( 400.00,
1.69452 (12070324) AT ( -1000.00,
1.68923 (12051924) AT ( -800.00,
1.68105¢(12072324) AT ( -200.00,
1.67918 (12062924) AT ( -800.00,
1.67876¢(12060424) AT ( 400.00,
1.67777 (12060824) AT ( -800.00,

(YYMMDDHH) AT

-1000.00) GC
-1000.00) GC
-800.00) GC
0.00) GC
-200.00) GC
-600.00) GC
-400.00) GC
-1200.00) GC
-800.00) GC
-600.00) GC
-200.00) GC
-800.00) GC
-800.00) GC
-800.00) GC
-200.00) GC
-600.00) GC
-200.00) GC
-800.00) GC
-1000.00) GC
-600.00) GC
-600.00) GC
-1600.00) GC
-400.00) GC
-800.00) GC
-400.00) GC

*** THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S):

** CONC OF NO

CONC (YYMMDDHH) AT

STACK1

IN MICROGRAMS/M**3

RECEPTOR (XR,YR) OF TYPE RANK

,STACK2

*k

CONC
TYPE

© © N OO rDNPRE

[ I T e e <
©© ® NGO A~®DPERO

0.76558¢(12083124) AT ( -800.00,
0.72968¢(12083124) AT ( -1000.00,
0.71642¢(12083124) AT ( -600.00,
0.71177¢(12083124) AT ( -1000.00,
0.70945¢(12083124) AT ( -800.00,
0.67526¢(12083124) AT ( -800.00,
0.67516¢(12083124) AT ( -600.00,
0.66526¢(12083124) AT ( -1200.00,
0.63703¢(12053124) AT ( -1000.00,
0.63221¢(12073124) AT ( -800.00,
0.62816¢(12073124) AT ( -1000.00,
0.62782¢(12053124) AT ( -800.00,
0.62367¢(12053124) AT ( -800.00,
0.62300c(12083124) AT ( -1200.00,
0.61590¢(12083124) AT ( -1200.00,
0.60847¢(12073124) AT ( -1000.00,
0.60375¢(12083124) AT ( -1000.00,
0.60117¢(12083124) AT ( -1000.00,
0.59882¢(12053124) AT ( -1000.00,
0.59356¢(12073124) AT ( -1200.00,

-600.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-400.00) GC
-800.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-400.00) GC
-400.00) GC
-600.00) GC
-400.00) GC
-600.00) GC
-1000.00) GC
-600.00) GC
-1000.00) GC
-400.00) GC
-800.00) GC
-600.00) GC

0.58093¢(12083124) AT ( -1400.00,
0.57824¢(12073124) AT ( -1200.00,
0.56884c(12073124) AT ( -800.00,
0.56415¢(12073124) AT ( -800.00,
0.55433¢(12053124) AT ( -800.00,
0.55183¢(12073124) AT ( -1400.00,
0.54876¢(12053124) AT ( -1400.00,
0.54793¢(12063024) AT ( -800.00,
0.54739¢(12073124) AT ( -600.00,
0.54439¢(12073124) AT ( -1000.00,
0.54420¢(12053124) AT ( -600.00,
0.54034¢(12093024) AT ( -800.00,
0.53603¢(12083124) AT ( -600.00,
0.53514¢(12083124) AT ( -800.00,
0.53285¢(12063024) AT ( -600.00,
0.53218¢(12073124) AT ( -1200.00,
0.53133¢(12053124) AT ( -1200.00,
0.52731¢(12083124) AT ( -1400.00,
0.52677¢(12063024) AT ( -800.00,
0.52605¢(12083124) AT ( -1200.00,

(YYMMDDHH) AT

-1000.00) GC
-400.00) GC
-200.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-800.00) GC
-400.00) GC
-400.00) GC
-200.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-1000.00) GC
-400.00) GC
-800.00) GC
-1000.00) GC
-1200.00) GC
-600.00) GC
-1200.00) GC

RECEPTOR (XR,YR) OF

*kk

RECEPTOR (XR,YR) OF
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21.
22.
23.
24,
25.

RANK

0.58880c(12053124) AT ( -1200.00, -800.00) GC  46.
0.58678¢(12053124) AT ( -1200.00, -600.00) GC  47.
0.58474¢(12053124) AT ( -1000.00, -400.00) GC  48.
0.58464¢(12053124) AT ( -600.00, -400.00) GC 49
0.58217c(12083124) AT ( -1400.00, -800.00) GC  50.

0.52476¢(12053124) AT ( -1400.00, -1000.00) GC
0.52335c(12073124) AT ( -600.00, -200.00) GC
0.52326¢(12093024) AT ( -600.00, -400.00) GC
0.52216¢(12073124) AT ( -1400.00, -800.00) GC
0.52017¢(12053124) AT ( -1400.00, -600.00) GC

*** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***

* CONC OF NO  IN MICROGRAMS/M**3 **
NETWORK
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID
ALL 1ST HIGHEST VALUE IS 0.32794 AT ( -800.00, -400.00, 75.60, 75.60, 0.00) GC CAR1
2ND HIGHEST VALUE IS  0.32266 AT ( -1000.00, -600.00, 75.20, 75.20, 0.00) GC CAR1
3RD HIGHEST VALUE IS  0.31611 AT ( -800.00, -600.00, 73.90, 73.90, 0.00) GC CAR1
4TH HIGHEST VALUE IS 0.31238 AT ( -1000.00, -400.00, 75.40, 75.40, 0.00) GC CAR1
5TH HIGHEST VALUE IS 0.30473 AT ( -600.00, -400.00, 75.20, 75.20, 0.00) GC CAR1
6TH HIGHEST VALUE IS 0.30238 AT ( -1200.00, -600.00, 74.60, 74.60, 0.00) GC CAR1
7TH HIGHEST VALUE IS 0.29526 AT ( -1000.00, -800.00, 76.20, 76.20, 0.00) GC CAR1
8TH HIGHEST VALUE IS~ 0.29265 AT ( -1200.00, -800.00, 74.80, 74.80, 0.00) GC CAR1
9TH HIGHEST VALUE IS 0.28298 AT ( -800.00, -200.00, 78.00, 78.00, 0.00) GC CAR1
10TH HIGHEST VALUE IS 0.28283 AT ( -1200.00, -400.00, 74.40, 74.40, 0.00) GC CAR1

CONC
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*** THE MAXIMUM 50 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S): STACK1 ,STACK2
* CONC OF NO2  IN MICROGRAMS/M**3 wx

(YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK ~ CONC (YYMMDDHH) AT
61.63678 (12021212) AT ( 3400.00, -1000.00) GC  26.  57.23863 (12021212) AT ( 2600.00,
61.51841 (12021212) AT ( 3200.00, -1000.00) GC  27.  57.14634 (12021212) AT ( 4600.00,
61.02152 (12021212) AT ( 3000.00, -800.00) GC  28. 57.12181 (12021212) AT ( 4200.00,
60.97657 (12021212) AT ( 3600.00, -1000.00) GC  29.  56.90259 (12021212) AT ( 2800.00,
60.72593 (12021212) AT ( 3000.00, -1000.00) GC  30.  56.61421 (12021212) AT ( 2400.00,
60.68333 (12021212) AT ( 2800.00, -800.00) GC  31.  56.49436 (12021212) AT ( 4600.00,
60.40190 (12021212) AT ( 3600.00, -1200.00) GC  32.  56.33431 (12021212) AT ( 3600.00,
60.37708 (12021212) AT ( 3200.00, -800.00) GC  33. 56.20687 (12021212) AT ( 3800.00,
60.34014 (12021212) AT ( 3800.00, -1200.00) GC  34.  56.03849 (12021212) AT ( 2600.00,
59.95504 (12021212) AT ( 3800.00, -1000.00) GC  35.  56.02609 (12021212) AT ( 4800.00,
59.87947 (12021212) AT ( 4000.00, -1200.00) GC  36. 56.01421 (12021212) AT ( 3000.00,
59.73523 (12021212) AT ( 2600.00, -800.00) GC  37.  55.82257 (12021212) AT ( 3000.00,
50.66651 (12021212) AT ( 3400.00, -1200.00) GC  38.  55.49187 (12021212) AT ( 4600.00,
50.31998 (12021212) AT ( 3400.00, -800.00) GC  39.  55.42742 (12021212) AT ( 4400.00,
50.00972 (12021212) AT ( 4200.00, -1200.00) GC  40.  55.39407 (12021212) AT ( 4400.00,
58.93267 (12021212) AT ( 2800.00, -1000.00) GC  41. 55.15122 (12021212) AT ( 4800.00,
58.64315 (12021212) AT ( 4000.00, -1000.00) GC  42.  54.93459 (12021212) AT ( 4800.00,
58.34330 (12021212) AT ( 3200.00, -1200.00) GC  43. 54.87512 (12021212) AT ( 4200.00,
58.24271 (12021212) AT ( 4200.00, -1400.00) GC  44. 54.75835 (12021212) AT ( 5000.00,
58.10479 (12021212) AT ( 4000.00, -1400.00) GC  45.  54.72420 (12021212) AT ( 2200.00,
57.92948 (12021212) AT ( 4400.00, -1200.00) GC  46. 54.69858 (12021212) AT ( 3200.00,
57.88298 (12021212) AT ( 4400.00, -1400.00) GC  47.  54.45276 (12021212) AT ( 5000.00,
57.79150 (12021212) AT ( 3600.00, -800.00) GC  48.  54.37661 (12021212) AT ( 4000.00,
57.58973 (12021212) AT ( 3800.00, -1400.00) GC  49. 54.36578 (12021212) AT ( 3400.00,
57.41775 (12021212) AT ( 2400.00, -800.00) GC  50.  53.82492 (12021212) AT ( 4000.00,

*kk

RECEPTOR (XR,YR) OF TYPE

-600.00) GC
-1400.00) GC
-1000.00) GC
-600.00) GC
-600.00) GC
-1200.00) GC
-1400.00) GC
-800.00) GC
-1000.00) GC
-1400.00) GC
-600.00) GC
-1200.00) GC
-1600.00) GC
-1000.00) GC
-1600.00) GC
-1600.00) GC
-1200.00) GC
-1600.00) GC
-1400.00) GC
-600.00) GC
-600.00) GC
-1600.00) GC
-800.00) GC
-1400.00) GC
-1600.00) GC
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RANK

** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

** CONC OF NO2

CONC  (YYMMDDHH) AT

INCLUDING SOURCE(S):

RECEPTOR (XR,YR) OF TYPE RANK

© © N o A ONPRE
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12.53628 (12070424) AT ( -1200.00,
12.15959 (12070424) AT ( -1000.00,
11.85020 (12070424) AT ( -800.00,

11.79389 (12070424) AT ( -1000.00,
11.67675 (12041724) AT ( -1600.00,
11.43263 (12052024) AT ( -1000.00,
11.38703 (12070524) AT ( -800.00,

11.37266 (12070424) AT ( -1400.00,
11.35082¢(12072324) AT ( -200.00,
11.34960 (12071024) AT ( -1400.00,
11.33776 (12041724) AT ( -1400.00,
11.31897 (12070524) AT ( -1000.00,
11.21616 (12071024) AT ( -1200.00,
11.19892¢(12081224) AT ( -800.00,
11.18872 (12041724) AT ( -1800.00,
11.17643 (12071024) AT ( -1600.00,
11.17268 (12070424) AT ( -1400.00,
11.11970 (12071024) AT ( -1000.00,
11.09175¢(12072324) AT ( -200.00,
11.08703 (12070524) AT ( -1000.00,
11.05675 (12070524) AT ( -1200.00,
11.02482¢(12081224) AT ( -1000.00,
11.00947 (12050724) AT ( -1200.00,
10.92721 (12070624) AT ( -800.00,

10.90401 (12071024) AT ( -1200.00,

-600.00) GC
-600.00) GC
-400.00) GC
-400.00) GC
-200.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-1200.00) GC
-200.00) GC
-200.00) GC
-600.00) GC
0.00) GC
-600.00) GC
-200.00) GC
-200.00) GC
-600.00) GC
0.00) GC
-1400.00) GC
-400.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-600.00) GC
-200.00) GC

STACK1 ,STACK2
IN MICROGRAMS/M**3 o
CONC  (YYMMDDHH) AT

26.  10.84273c(12051124) AT ( -600.00, -1000.00) GC
27.  10.82240c(12072324) AT ( -200.00, -1000.00) GC
28.  10.81672 (12050724) AT ( -1400.00, -800.00) GC
29.  10.77517 (12071024) AT ( -1400.00,  0.00) GC
30.  10.75297 (12052124) AT ( -1000.00, -200.00) GC
31, 10.74779 (12050724) AT ( -1000.00, -600.00) GC
32, 10.69758 (12052024) AT ( -800.00, -400.00) GC
33, 10.68438c(12060424) AT ( 600.00, -1200.00) GC
34, 10.66398 (12070424) AT ( -1600.00, -800.00) GC
35, 10.63546 (12081624) AT ( -800.00, -600.00) GC
36, 10.62109 (12052124) AT ( -1200.00, -200.00) GC
37.  10.62099 (12070424) AT ( -1200.00, -800.00) GC
38.  10.56824 (12052024) AT ( -1200.00, -800.00) GC
39.  10.54755c(12081224) AT ( -800.00, -800.00) GC
40.  10.52453 (12041724) AT ( -2000.00, -200.00) GC
41, 10.48863 (12070324) AT ( -1200.00, -600.00) GC
42, 10.45748 (12071024) AT ( -1800.00, -200.00) GC
43, 10.45303 (12070624) AT ( -1000.00, -800.00) GC
44, 10.43022c¢(12060424) AT ( 400.00, -1000.00) GC
45, 10.42823 (12070324) AT ( -1000.00, -600.00) GC
46, 10.39569 (12051924) AT ( -800.00, -600.00) GC
47.  10.34528¢(12072324) AT ( -200.00, -1600.00) GC
48, 10.33381 (12062924) AT ( -800.00, -400.00) GC
49.  10.33127c(12060424) AT ( 400.00, -800.00) GC
50.  10.32511 (12060824) AT ( -800.00, -400.00) GC

** THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

** CONC OF NO2

CONC  (YYMMDDHH) AT

INCLUDING SOURCE(S):

RECEPTOR (XR,YR) OF TYPE RANK

© © N O MNP
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4.71145c(12083124) AT ( -800.00,
4.49053¢(12083124) AT ( -1000.00,
4.40891c(12083124) AT ( -600.00,
4.38028¢(12083124) AT ( -1000.00,
4.36601c(12083124) AT ( -800.00,
4.15558¢(12083124) AT ( -800.00,
4.15502¢(12083124) AT ( -600.00,
4.09403¢(12083124) AT ( -1200.00,
3.92033¢(12053124) AT ( -1000.00,
3.89068¢(12073124) AT ( -800.00,
3.86577¢(12073124) AT ( -1000.00,
3.86367¢(12053124) AT ( -800.00,
3.83811¢(12053124) AT ( -800.00,
3.83399¢(12083124) AT ( -1200.00,
3.79031¢(12083124) AT ( -1200.00,
3.74457¢(12073124) AT ( -1000.00,
3.71552¢(12083124) AT ( -1000.00,

-600.00) GC
-600.00) GC
-400.00) GC
-800.00) GC
-400.00) GC
-800.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-400.00) GC
-400.00) GC
-600.00) GC
-400.00) GC
-600.00) GC
-1000.00) GC
-600.00) GC
-1000.00) GC

STACK1 ,STACK2 |,
IN MICROGRAMS/M**3 o
CONC  (YYMMDDHH) AT

26.  3.57506c(12083124) AT ( -1400.00, -1000.00) GC
27.  3.55856c(12073124) AT ( -1200.00, -400.00) GC
28.  3.50071c(12073124) AT ( -800.00, -200.00) GC
29.  3.47184c(12073124) AT ( -800.00, -600.00) GC
30.  3.41136c(12053124) AT ( -800.00, -800.00) GC
31, 3.39600c(12073124) AT ( -1400.00, -600.00) GC
32, 3.37708c(12053124) AT ( -1400.00, -800.00) GC
33, 3.37198c(12063024) AT ( -800.00, -400.00) GC
34,  3.36866c(12073124) AT ( -600.00, -400.00) GC
35, 3.35019c(12073124) AT ( -1000.00, -200.00) GC
36.  3.34903c(12053124) AT ( -600.00, -600.00) GC
37.  3.32532c(12093024) AT ( -800.00, -400.00) GC
38.  3.29878c(12083124) AT ( -600.00, -800.00) GC
39.  3.29328c(12083124) AT ( -800.00, -1000.00) GC
40.  3.27921c(12063024) AT ( -600.00, -400.00) GC
41.  3.27508c(12073124) AT ( -1200.00, -800.00) GC
42, 3.269860(12053124) AT ( -1200.00, -1000.00) GC

kK

RECEPTOR (XR,YR) OF TYPE

RECEPTOR (XR,YR) OF TYPE
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18.
19.
20.
21.
22.
23.
24,
25.

3.69967¢(12083124) AT ( -1000.00,
3.68517¢(12053124) AT ( -1000.00,
3.65280c(12073124) AT ( -1200.00,
3.62350c(12053124) AT ( -1200.00,
3.61108¢(12053124) AT ( -1200.00,
3.59856¢(12053124) AT ( -1000.00,
3.59791c(12053124) AT ( -600.00,
3.58269¢(12083124) AT ( -1400.00,

-400.00) GC 43.
-800.00) GC 44,
-600.00) GC 45.
-800.00) GC 46.
-600.00) GC 47.
-400.00) GC 48.
-400.00) GC 49.
-800.00) GC 50.

3.24508¢(12083124) AT ( -1400.00,
3.24180c(12063024) AT ( -800.00,
3.23735¢(12083124) AT ( -1200.00,
3.22939¢(12053124) AT ( -1400.00,
3.22073¢(12073124) AT ( -600.00,
3.22019¢(12093024) AT ( -600.00,
3.21341c(12073124) AT ( -1400.00,
3.20115¢(12053124) AT ( -1400.00,

-1200.00) GC
-600.00) GC
-1200.00) GC
-1000.00) GC
-200.00) GC
-400.00) GC
-800.00) GC
-600.00) GC

*** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***

** CONC OF NO2

GROUP ID AVERAGE CONC

IN MICROGRAMS/M**3

NETWORK

*k

ALL 1ST HIGHEST VALUE IS 2.01817 AT (
........... 2ND HIGHEST VALUE IS 1.98564 AT (
........... 3RD HIGHEST VALUE IS 1.94539 AT (
........... 4TH HIGHEST VALUE IS 1.92240 AT (
........... 5TH HIGHEST VALUE IS 1.87532 AT (

....6TH HIGHEST VALUE IS 1.86084 AT (

........... 7TH HIGHEST VALUE IS 1.81705 AT (
........... 8TH HIGHEST VALUE IS 1.80099 AT (
........... 9TH HIGHEST VALUE IS 1.74151 AT (
.......... 10TH HIGHEST VALUE IS 1.74055 AT (

-800.00, -400.00,
-1000.00, -600.00,
-800.00, -600.00,
-1000.00, -400.00,
-600.00, -400.00,
-1200.00, -600.00,
-1000.00, -800.00,
-1200.00, -800.00,
-800.00, -200.00,
-1200.00, -400.00,

75.60,
75.20,
73.90,
75.40,
75.20,
74.60,
76.20,
74.80,
78.00,
74.40,

75.60
75.20
73.90,

75.40,

, 0.00) GC CAR1
, 0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1

75.20, 0.00) GC CAR1

74.60
76.20
74.80

, 0.00) GC CAR1
, 0.00) GC CAR1
, 0.00) GC CAR1

78.00, 0.00) GC CAR1

74.40

, 0.00) GC CAR1

RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID
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Scenario 2

INCLUDING SOURCE(S): STACK1 ,STACK2
* CONCOF CO  IN MICROGRAMS/M**3 *x
RANK  CONC (YYMMDDHH)AT RECEPTOR (XR,YR) OF TYPE RANK  CONC (YYMMDDHH)AT RECEPTOR (XR,YR) OF TYPE
1. 2.08024 (12070424) AT ( -800.00, -600.00) GC  26.  1.78279 (12041724) AT ( -1600.00, -600.00) GC
2. 2.07156 (12070424) AT ( -600.00, -600.00) GC  27.  1.77963 (12071024) AT ( -1400.00, -400.00) GC
3. 1.98697 (12052024) AT ( -600.00, -600.00) GC  28.  1.77685c(12081224) AT ( -400.00, -600.00) GC
4. 1.97417¢(12072624) AT ( 200.00, -1000.00) GC 29.  1.77289c(12060424) AT (  400.00, -1200.00) GC
5. 1.97327c(12072324) AT ( -200.00, -1200.00) GC 30.  1.77120c(12051124) AT ( -400.00, -1000.00) GC
6.  1.94546 (12041724) AT ( -1200.00, -400.00) GC 31.  1.76718 (12050724) AT ( -600.00, -600.00) GC
7. 1.92774 (12041724) AT ( -1400.00, -400.00) GC  32.  1.76172 (12070524) AT ( -800.00, -600.00) GC
8. 1.92247 (12020224) AT ( -1200.00, -1200.00) GC 33.  1.75569 (12050724) AT ( -800.00, -600.00) GC
9. 1.91163c(12081224) AT ( -600.00, -800.00) GC 34.  1.75139 (12020224) AT ( -1600.00, -1400.00) GC
10.  1.89440 (12071024) AT ( -1000.00, -400.00) GC  35.  1.75139 (12050724) AT ( -1000.00, -800.00) GC
11.  1.88889c(12072324) AT ( -200.00, -1000.00) GC 36.  1.74906 (12070324) AT ( -600.00, -600.00) GC
12.  1.88835 (12020224) AT ( -1400.00, -1400.00) GC 37.  1.74877 (12020224) AT ( -1600.00, -1600.00) GC
13.  1.88456¢(12072624) AT ( 200.00, -1200.00) GC 38.  1.74181 (12041724) AT ( -1400.00, -600.00) GC
14.  1.87299 (12052124) AT ( -800.00, -400.00) GC  39.  1.74153c(12081224) AT ( -600.00, -600.00) GC
15.  1.87050 (12070424) AT ( -1000.00, -800.00) GC  40.  1.73809 (12071024) AT ( -800.00, -200.00) GC
16.  1.86957¢(12060424) AT ( 400.00, -1000.00) GC 41.  1.73732 (12020224) AT ( -1400.00, -1200.00) GC
17.  1.85924 (12071024) AT ( -1200.00, -400.00) GC  42.  1.73350 (12041724) AT ( -1800.00, -600.00) GC
18.  1.85514 (12041724) AT ( -1000.00, -400.00) GC  43.  1.72666 (12081724) AT ( -600.00, -600.00) GC
19.  1.84437¢(12051124) AT ( -400.00, -800.00) GC  44.  1.72551 (12051924) AT ( -600.00, -800.00) GC
20.  1.83100c(12072324) AT ( -200.00, -1400.00) GC 45.  1.71809 (12070424) AT ( -800.00, -800.00) GC
21, 1.80812 (12052024) AT ( -800.00, -800.00) GC  46.  1.71617 (12070324) AT ( -800.00, -600.00) GC
22, 1.80101 (12071024) AT ( -800.00, -400.00) GC  47.  1.71410 (12083024) AT ( -600.00, -600.00) GC
23, 1.79446 (12041724) AT ( -1600.00, -400.00) GC  48.  1.71288 (12052124) AT ( -1000.00, -400.00) GC
24.  1.79444 (12070524) AT ( -600.00, -600.00) GC  49.  1.70051 (12020224) AT ( -1000.00, -1000.00) GC
25.  1.78778c(12081224) AT ( -800.00, -800.00) GC  50.  1.69857 (12071224) AT ( -800.00, -200.00) GC
** THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL  ***
INCLUDING SOURCE(S): STACK1 ,STACK2
* CONC OF CO  IN MICROGRAMS/M**3 *x
RANK  CONC (YYMMDDHH)AT RECEPTOR (XR,YR) OF TYPE RANK  CONC (YYMMDDHH)AT RECEPTOR (XR,YR)
OF TYPE

1. 0.75898¢c(12083124) AT ( -600.00, -600.00) GC  26.  0.50620c(12053124) AT ( -1000.00, -1000.00) GC

2. 0.70936c(12083124) AT ( -600.00, -800.00) GC  27.  0.50514c(12053124) AT ( -1000.00, -600.00) GC

3. 0.70370c(12083124) AT ( -800.00, -800.00) GC  28.  0.50296c(12053124) AT ( -800.00, -1000.00) GC

4. 0.68801c(12083124) AT ( -400.00, -600.00) GC  29.  0.49545c(12083124) AT ( -1200.00, -1000.00) GC

5. 0.65062c(12053124) AT ( -600.00, -600.00) GC  30.  0.48763c(12053124) AT ( -600.00, -400.00) GC

6.  0.62278c(12083124) AT ( -800.00, -600.00) GC  31.  0.48325c(12073124) AT ( -1000.00, -400.00) GC

7. 0.61746c(12073124) AT ( -600.00, -600.00) GC  32.  0.48232c(12073124) AT ( -1200.00, -600.00) GC

8.  0.61178c(12073124) AT ( -800.00, -600.00) GC  33.  0.48215c(12073124) AT ( -1200.00, -800.00) GC

9. 0.60872c(12053124) AT ( -800.00, -800.00) GC  34.  0.48146c(12083124) AT ( -1000.00, -600.00) GC

10.  0.59489c(12083124) AT ( -800.00, -1000.00) GC 35.  0.47879c(12073124) AT ( -600.00, -800.00) GC

11.  0.59211c(12053124) AT ( -800.00, -600.00) GC  36.  0.47818c(12063024) AT ( -400.00, -600.00) GC

12.  0.59112c(12083124) AT ( -1000.00, -800.00) GC  37.  0.47606c(12063024) AT ( -800.00, -600.00) GC

13.  0.57800c(12053124) AT ( -600.00, -800.00) GC  38.  0.47592c(12083124) AT ( -1000.00, -1200.00) GC

*»** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

ke
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14.  0.56734c(12083124) AT ( -1000.00, -1000.00) GC 39.  0.47493c(12053124) AT ( -1200.00, -1000.00) GC
15.  0.55590c(12073124) AT ( -1000.00, -600.00) GC  40.  0.47493c(12093024) AT ( -800.00, -600.00) GC
16.  0.55373c(12053124) AT ( -1000.00, -800.00) GC  41.  0.47469c(12093024) AT ( -600.00, -400.00) GC
17.  0.55295¢(12073124) AT ( -600.00, -400.00) GC  42.  0.47364c(12053124) AT ( -1200.00, -800.00) GC
18.  0.54996c(12083124) AT ( -400.00, -800.00) GC  43.  0.47073c(12093024) AT ( -400.00, -600.00) GC
19.  0.54353c(12053124) AT ( -400.00, -600.00) GC  44.  0.47013c(12073124) AT ( -400.00, -600.00) GC
20.  0.54257c(12073124) AT ( -800.00, -400.00) GC 45,  0.46675c(12083124) AT ( -1200.00, -800.00) GC
21.  0.53761c(12063024) AT ( -600.00, -600.00) GC  46.  0.46510c(12093024) AT ( -400.00, -400.00) GC
22.  0.53657c(12083124) AT ( -600.00, -1000.00) GC  47.  0.46061c(12063024) AT ( -800.00, -800.00) GC
23.  0.53556c(12073124) AT ( -800.00, -800.00) GC  48.  0.46006c(12063024) AT ( -600.00, -800.00) GC
24.  0.52468c(12073124) AT ( -1000.00, -800.00) GC  49.  0.45763c(12053124) AT ( -800.00, -400.00) GC
25.  0.51871c(12093024) AT ( -600.00, -600.00) GC  50.  0.45655c(12083124) AT ( -1200.00, -1200.00) GC
** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***
* CONCOFCO  IN MICROGRAMS/M**3 *x
NETWORK
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID

ALL  1STHIGHESTVALUEIS  0.33197 AT( -600.00, -600.00, 76.20, 76.20, 0.00) GC CAR1

. ..2ND HIGHEST VALUE IS 0.31067 AT ( -800.00, -600.00, 73.90, 73.90, 0.00) GC CAR1
............ 3RD HIGHEST VALUE IS 0.30097 AT ( -800.00, -800.00, 76.90, 76.90, 0.00) GC CAR1

........... ATH HIGHEST VALUE IS~ 0.28294 AT ( -600.00, -800.00, 74.10, 74.10, 0.00) GC CAR1

........... 5TH HIGHEST VALUE IS~ 0.28004 AT ( -600.00, -400.00, 75.20, 75.20, 0.00) GC CAR1

........... 6TH HIGHEST VALUE IS~ 0.27880 AT ( -1000.00, -800.00, 76.20, 76.20, 0.00) GC CAR1

.......... 7TH HIGHEST VALUE IS 0.27655 AT ( -400.00, -600.00, 75.30, 75.30, 0.00) GC CAR1

........... 8TH HIGHEST VALUE IS 0.27577 AT ( -1000.00, -600.00, 75.20, 75.20, 0.00) GC CAR1

ver.. THHIGHEST VALUE IS~ 0.26882 AT ( -800.00, -400.00, 75.60, 75.60, 0.00) GC CAR1
............. 10TH HIGHEST VALUE IS~ 0.24711 AT ( -1000.00, -1000.00, 74.40, 74.40, 0.00) GC CAR1

RANK

** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

CONC  (YYMMDDHH) AT

© ©® N OO WDNPRE
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4.72991 (12070424) AT ( -800.00,
457137 (12070424) AT ( -600.00,
4.54029¢(12072324) AT ( -200.00,
4.47798¢(12072624) AT ( 200.00,
4.45052 (12052024) AT ( -600.00,
4.35900 (12041724) AT ( -1200.00,
4.35501 (12041724) AT ( -1400.00,
4.32132¢(12081224) AT ( -600.00,
4.32004¢(12072624) AT ( 200.00,
4.30947¢(12072324) AT ( -200.00,
4.28713 (12070424) AT ( -1000.00,
4.28660c(12060424) AT ( 400.00,
4.25112 (12020224) AT ( -1200.00,
4.25026¢(12072324) AT ( -200.00,
4.22884 (12071024) AT ( -1000.00,
4.21726¢(12051124) AT ( -400.00,
4.21389 (12071024) AT ( -1200.00,

INCLUDING SOURCE(S): STACK1 ,STACK2
* CONCOFNO  IN MICROGRAMS/M**3 *x
RECEPTOR (XR,YR) OF TYPE RANK  CONC
OF TYPE
-600.00) GC  26.  4.07593 (12071024) AT ( -1400.00,
-600.00) GC  27.  4.04975 (12070524) AT ( -800.00,
-1200.00) GC  28.  4.00647 (12050724) AT ( -1000.00,
-1000.00) GC  29.  4.00493 (12070524) AT ( -600.00,
-600.00) GC  30.  3.98916 (12050724) AT ( -800.00,
-400.00) GC  31.  3.98278¢(12081224) AT ( -600.00,
-400.00) GC  32.  3.98012 (12041724) AT ( -1600.00,
-800.00) GC  33.  3.97213 (12070424) AT ( -1000.00,
-1200.00) GC  34.  3.95529 (12071024) AT ( -800.00,
-1000.00) GC  35.  3.93831c(12081224) AT ( -400.00,
-800.00) GC  36.  3.93525¢(12051124) AT ( -600.00,
-1000.00) GC  37.  3.92546 (12052124) AT ( -1000.00,
-1200.00) GC  38.  3.92364 (12070424) AT ( -1200.00,
-1400.00) GC 39,  3.92067 (12070324) AT ( -800.00,
-400.00) GC  40.  3.91735 (12020224) AT ( -1600.00,
-800.00) GC  41.  3.90252 (12081724) AT ( -600.00,
-400.00) GC 42,  3.90238 (12071024) AT ( -800.00,
-400.00) GC  43.  3.90099 (12020224) AT ( -1600.00,

4.19264 (12052124) AT ( -800.00,

(YYMMDDHH) AT

*kk

RECEPTOR (XR,YR)

-400.00) GC
-600.00) GC
-800.00) GC
-600.00) GC
-600.00) GC
-600.00) GC
-600.00) GC
-600.00) GC
-400.00) GC
-600.00) GC
-1000.00) GC
-400.00) GC
-800.00) GC
-600.00) GC
-1400.00) GC
-600.00) GC
-200.00) GC
-1600.00) GC

pag. Alll-AP2-8



RANK

19.  4.19202 (12020224) AT ( -1400.00, -1400.00) GC  44.  3.90050 (12051924) AT ( -600.00,
20.  4.14509c(12081224) AT ( -800.00, -800.00) GC  45.  3.89768 (12050724) AT ( -600.00,
21.  4.11543 (12041724) AT ( -1000.00, -400.00) GC  46.  3.89477 (12041724) AT ( -1800.00,
22.  4.10412 (12052024) AT ( -800.00, -800.00) GC  47.  3.89058 (12070324) AT ( -600.00,
23.  4.08511 (12041724) AT ( -1600.00, -400.00) GC  48.  3.87121 (12020224) AT ( -1400.00,
24.  4.08251c(12060424) AT ( 400.00, -1200.00) GC  49.  3.86513 (12041724) AT ( -1400.00,
25.  4.07623c(12051124) AT ( -400.00, -1000.00) GC  50.  3.84945 (12070624) AT ( -600.00,

o THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(S):

** CONC OF NO

CONC  (YYMMDDHH) AT

RECEPTOR (XR,YR) OF TYPE RANK

© ©® NGO DR
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1.73906¢(12083124) AT ( -600.00, -600.00) GC
1.63457¢(12083124) AT ( -800.00, -800.00) GC
1.61933¢(12083124) AT ( -600.00, -800.00) GC
1.54416c(12083124) AT ( -400.00, -600.00) GC
1.48471¢(12053124) AT ( -600.00, -600.00) GC
1.46451c(12083124) AT ( -800.00, -600.00) GC
1.41474c(12073124) AT ( -800.00, -600.00) GC
1.40742¢(12053124) AT ( -800.00, -800.00) GC
1.40663c(12073124) AT ( -600.00, -600.00) GC
1.39941c(12083124) AT ( -1000.00, -800.00) GC
1.37907¢(12083124) AT ( -800.00, -1000.00) GC
1.37551¢(12053124) AT ( -800.00, -600.00) GC
1.33326¢(12083124) AT ( -1000.00, -1000.00) GC
1.32086¢(12053124) AT ( -600.00, -800.00) GC
1.30394¢(12073124) AT ( -1000.00, -600.00) GC
1.29762¢(12053124) AT ( -1000.00, -800.00) GC
1.26863c(12073124) AT ( -600.00, -400.00) GC
1.26484c(12073124) AT ( -800.00, -400.00) GC
1.24324¢(12083124) AT ( -400.00, -800.00) GC
1.23854¢(12063024) AT ( -600.00, -600.00) GC
1.23656¢(12073124) AT ( -800.00, -800.00) GC
1.23091c(12083124) AT ( -600.00, -1000.00) GC
1.22615c(12053124) AT ( -400.00, -600.00) GC
1.22491¢(12073124) AT ( -1000.00, -800.00) GC
1.19903¢(12093024) AT ( -600.00, -600.00) GC

-800.00) GC
-600.00) GC
-600.00) GC
-600.00) GC
-1200.00) GC
-600.00) GC
-600.00) GC

*kk

RECEPTOR (XR,YR) OF TYPE

STACK1 ,STACK2
IN MICROGRAMS/M**3 *x
CONC  (YYMMDDHH) AT

26.  1.19244c(12053124) AT ( -1000.00, -600.00) GC
27.  1.18281c(12053124) AT ( -1000.00, -1000.00) GC
28.  1.18068c(12083124) AT ( -1200.00, -1000.00) GC
29.  1.16499¢(12053124) AT ( -800.00, -1000.00) GC
30.  1.15739c(12083124) AT ( -1000.00, -600.00) GC
31, 1.14346c(12073124) AT ( -1200.00, -600.00) GC
32, 1.14101c(12073124) AT ( -1000.00, -400.00) GC
33, 1.13699c(12073124) AT ( -1200.00, -800.00) GC
34, 1.12409¢(12053124) AT ( -600.00, -400.00) GC
35.  1.12354c(12083124) AT ( -1200.00, -800.00) GC
36, 1.12330c(12053124) AT ( -1200.00, -800.00) GC
37.  1.11954¢(12053124) AT ( -1200.00, -1000.00) GC
38.  1.11659c(12083124) AT ( -1000.00, -1200.00) GC
39, 1.11648c(12063024) AT ( -800.00, -600.00) GC
40.  1.11143c(12093024) AT ( -800.00, -600.00) GC
41, 1.10463c(12093024) AT ( -600.00, -400.00) GC
42, 1.09752c(12073124) AT ( -600.00, -800.00) GC
43, 1.08635c(12063024) AT ( -400.00, -600.00) GC
44,  1.08325c(12093024) AT ( -400.00, -600.00) GC
45.  1.08239c(12083124) AT ( -1200.00, -1200.00) GC
46.  1.07541c(12063024) AT ( -800.00, -800.00) GC
47.  1.07258c(12053124) AT ( -800.00, -400.00) GC
48.  1.06730c(12093024) AT ( -400.00, -400.00) GC
49.  1.06501c(12073124) AT ( -400.00, -600.00) GC
50.  1.06142c(12063024) AT ( -600.00, -800.00) GC

*** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***

** CONC OF NO

GROUP ID AVERAGE CONC

IN MICROGRAMS/M**3 *x
NETWORK

RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID

ALL 1ST HIGHEST VALUE IS 0.75841 AT ( -600.00, -600.00, 76.20, 76.20, 0.00) GC CAR1
2ND HIGHEST VALUE IS 0.72068 AT ( -800.00, -600.00, 73.90, 73.90, 0.00) GC CAR1
3RD HIGHEST VALUE IS 0.69585 AT (- -800.00, -800.00, 76.90, 76.90, 0.00) GC CAR1
4TH HIGHEST VALUE IS 0.65239 AT ( -1000.00, -800.00, 76.20, 76.20, 0.00) GC CAR1
5TH HIGHEST VALUE IS 0.64775 AT ( -1000.00, -600.00, 75.20, 75.20, 0.00) GC CAR1
6TH HIGHEST VALUE IS 0.64772 AT ( -600.00, -800.00, 74.10, 74.10, 0.00) GC CAR1
7TH HIGHEST VALUE IS 0.64440 AT ( -600.00, -400.00, 75.20, 75.20, 0.00) GC CAR1
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8TH HIGHEST VALUE IS 0.62689 AT ( -800.00, -400.00,
9TH HIGHEST VALUE IS 0.62551 AT ( -400.00, -600.00,
10TH HIGHEST VALUE IS~ 0.58173 AT ( -1200.00, -800.00,

CONC  (YYMMDDHH) AT

© ©® N o g s ®DdE
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RANK

75.60, 75.60, 0.00) GC CAR1
75.30, 75.30, 0.00) GC CAR1
74.80, 74.80, 0.00) GC CAR1

*** THE MAXIMUM 50 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(S):

* CONC OF NO2

STACK1

IN MICROGRAMS/M**3

RECEPTOR (XR,YR) OF TYPE RANK

46.73724 (12021212) AT ( 3000.00, -1000.00) GC
46.70871 (12021212) AT ( 3200.00, -1000.00) GC
46.26811 (12021212) AT ( 3400.00, -1000.00) GC
46.11015 (12021212) AT ( 2800.00, -1000.00) GC
46.00281 (12021212) AT ( 2600.00, -800.00) GC
45.97244 (12021212) AT ( 2800.00, -800.00) GC
45.83206 (12021212) AT ( 3600.00, -1200.00) GC
45.81617 (12021212) AT ( 3400.00, -1200.00) GC
45.61081 (12021212) AT ( 3000.00, -800.00) GC
45.39349 (12021212) AT ( 3200.00, -1200.00) GC
45.32906 (12021212) AT ( 3600.00, -1000.00) GC
45.24519 (12021212) AT ( 3800.00, -1200.00) GC
45.14852 (12021212) AT ( 2400.00, -800.00) GC
44.73998 (12021212) AT ( 2600.00, -1000.00) GC
44.64124 (12021212) AT ( 3200.00, -800.00) GC
44.39781 (12021212) AT ( 4000.00, -1200.00) GC
44.13488 (12021212) AT ( 3800.00, -1000.00) GC
44.12730 (12021212) AT ( 3000.00, -1200.00) GC
43.93966 (12021212) AT ( 3800.00, -1400.00) GC
43.81153 (12021212) AT ( 4000.00, -1400.00) GC
43.57567 (12021212) AT ( 3600.00, -1400.00) GC
43.48923 (12021212) AT ( 4200.00, -1400.00) GC
43.46478 (12021212) AT ( 3400.00, -800.00) GC
43.43862 (12021212) AT ( 4200.00, -1200.00) GC
42.94276 (12021212) AT ( 2200.00, -800.00) GC

*** THE MAXIMUM 50 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

INCLUDING SOURCE(S):

** CONC OF NO2

CONC  (YYMMDDHH) AT

IN MICROGRAMS/M**3

RECEPTOR (XR,YR) OF TYPE RANK

ke

,STACK2
-

CONC (YYMMDDHH)AT  RECEPTOR (XR,YR) OF TYPE
42.87257 (12021212) AT ( 4400.00, -1400.00) GC
42.73832 (12021212) AT ( 4000.00, -1000.00) GC
42.63066 (12021212) AT ( 3400.00, -1400.00) GC
42.54095 (12021212) AT ( 2400.00, -600.00) GC
42.35662 (12021212) AT ( 2600.00, -600.00) GC
42.33936 (12021212) AT ( 2400.00, -1000.00) GC
42.30668 (12021212) AT ( 2800.00, -1200.00) GC
42.27057 (12021212) AT ( 4400.00, -1200.00) GC
42.06395 (12021212) AT ( 4600.00, -1400.00) GC
42.02795 (12021212) AT ( 3600.00, -800.00) GC
41.95597 (12021212) AT ( 2200.00, -600.00) GC
41.62959 (12021212) AT ( 4400.00, -1600.00) GC
41.60522 (12021212) AT ( 2800.00, -600.00) GC
41.60516 (12021212) AT ( 4200.00, -1600.00) GC
41.42308 (12021212) AT ( 4600.00, -1600.00) GC
41.33749 (12030206) AT ( -800.00, 1200.00) GC
41.31243 (12021212) AT ( 4200.00, -1000.00) GC
41.27354 (12030206) AT ( -1000.00, 1200.00) GC
41.24765 (12021212) AT ( 4000.00, -1600.00) GC
41.06545 (12030206) AT ( -800.00, 1000.00) GC
41.06026 (12021212) AT ( 4800.00, -1400.00) GC
41.03297 (12021212) AT ( 3200.00, -1400.00) GC
40.98992 (12021212) AT ( 4600.00, -1200.00) GC
40.97269 (12021212) AT ( 4800.00, -1600.00) GC
40.62115 (12030206) AT ( -1000.00, 1400.00) GC

STACK1 ,STACK2

*k

© © N T MDNPRE

9.55416 (12070424) AT ( -1000.00, -600.00) GC
9.40771c(12072324) AT ( -200.00, -1200.00) GC
9.35015¢(12072324) AT ( -200.00, -1400.00) GC
9.30539 (12070424) AT ( -1200.00, -800.00) GC
9.04886¢(12081224) AT ( -800.00, -800.00) GC
8.97757 (12070424) AT ( -800.00, -600.00) GC
8.87726c(12051124) AT ( -600.00, -1000.00) GC
8.86009 (12070424) AT ( -1400.00, -800.00) GC
8.71616¢(12072624) AT ( 200.00, -1200.00) GC

*kk

CONC (YYMMDDHH) AT  RECEPTOR (XR,YR)
OF TYPE

26.  8.28625 (12070324) AT ( -1200.00, -800.00) GC
27.  8.24166 (12052024) AT ( -800.00, -600.00) GC
28.  8.23961c(12060424) AT ( 600.00, -1200.00) GC
29.  8.21710 (12071024) AT ( -1200.00, -200.00) GC
30.  8.21546 (12070624) AT ( -800.00, -800.00) GC
31, 8.18926 (12051924) AT ( -800.00, -800.00) GC
32, 8.17182c(12072624) AT ( 200.00, -1400.00) GC
33, 8.17138 (12071024) AT ( -1400.00, -400.00) GC
34, 8.16021 (12071024) AT ( -1400.00, -200.00) GC
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10.  8.71455c(12072324) AT ( -200.00, -1600.00) GC  35.  8.14712 (12052024) AT ( -1200.00, -800.00) GC
11.  8.66670c(12051124) AT ( -600.00, -1200.00) GC  36.  8.10792 (12081624) AT ( -800.00, -800.00) GC
12.  8.66212c(12060424) AT ( 400.00, -1000.00) GC  37.  8.06932c(12072624) AT ( 400.00, -1400.00) GC
13.  8.66059 (12070524) AT ( -1000.00, -600.00) GC  38.  8.05995¢(12072324) AT ( -400.00, -1600.00) GC
14.  8.63983 (12070424) AT ( -1000.00, -800.00) GC  39.  8.05953 (12070524) AT ( -1200.00, -800.00) GC
15.  8.63361 (12070424) AT ( -1200.00, -600.00) GC  40.  8.04468 (12052124) AT ( -1200.00, -400.00) GC
16.  8.61139 (12052024) AT ( -1000.00, -800.00) GC  41.  8.02690 (12070624) AT ( -1000.00, -800.00) GC
17.  8.50678c(12060424) AT ( 400.00, -1200.00) GC  42.  8.01479 (12070324) AT ( -1000.00, -600.00) GC
18.  8.47286 (12050724) AT ( -1200.00, -800.00) GC  43.  7.99405 (12071024) AT ( -1600.00, -400.00) GC
19.  8.45907¢(12051124) AT ( -400.00, -1000.00) GC  44.  7.98112 (12050724) AT ( -1400.00, -800.00) GC
20.  8.39517c(12072324) AT ( -200.00, -1000.00) GC  45.  7.98101c(12051224) AT ( -600.00, -1000.00) GC
21, 8.36585c(12060424) AT ( 600.00, -1400.00) GC  46.  7.97302 (12050724) AT ( -1000.00, -600.00) GC
22, 8.35315c(12051124) AT ( -400.00, -800.00) GC  47.  7.97132c(12081224) AT ( -1000.00, -800.00) GC
23, 8.34076c(12072624) AT ( 200.00, -1000.00) GC  48.  7.96241 (12050724) AT ( -1000.00, -800.00) GC
24. 833612 (12070524) AT ( -800.00, -600.00) GC  49.  7.93878 (12070324) AT ( -1000.00, -800.00) GC
25.  8.31414c(12081224) AT ( -1000.00, -1000.00) GC  50.  7.93590c(12072324) AT ( -200.00, -1800.00) GC

** THE MAXIMUM 50 MONTH AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL  ***
INCLUDING SOURCE(S): STACK1 , STACK2
* CONC OF NO2  IN MICROGRAMS/M**3 *x
CONC (YYMMDDHH)AT RECEPTOR (XR,YR) OF TYPE RANK  CONC (YYMMDDHH)AT RECEPTOR (XR,YR) OF TYPE
3.61145¢(12083124) AT ( -800.00, -800.00) GC  26.  2.70958¢(12073124) AT ( -600.00, -600.00) GC
3.49728¢(12083124) AT ( -600.00, -600.00) GC  27.  2.70944c(12053124) AT ( -1200.00, -1000.00) GC
3.49401¢(12083124) AT ( -800.00, -600.00) GC  28.  2.70761c(12083124) AT ( -1200.00, -1200.00) GC
3.47212¢(12083124) AT ( -1000.00, -800.00) GC  29.  2.63334c(12083124) AT ( -400.00, -600.00) GC
3.16836c(12083124) AT ( -1000.00, -1000.00) GC  30.  2.62722c(12083124) AT ( -1000.00, -1200.00) GC
3.16828¢(12083124) AT ( -600.00, -800.00) GC  31.  2.62488c(12073124) AT ( -800.00, -800.00) GC
3.12058¢(12083124) AT ( -1000.00, -600.00) GC  32.  2.62095c(12063024) AT ( -800.00, -600.00) GC
3.06412¢(12073124) AT ( -1000.00, -600.00) GC  33.  2.60889c(12083124) AT ( -1400.00, -1200.00) GC
3.05022¢(12083124) AT ( -1200.00, -800.00) GC  34.  2.60606c(12073124) AT ( -1400.00, -800.00) GC
3.04125c(12053124) AT ( -800.00, -600.00) GC  35.  2.60493c(12053124) AT ( -600.00, -800.00) GC
3.03927¢(12083124) AT ( -1200.00, -1000.00) GC  36.  2.59280c(12053124) AT ( -1200.00, -600.00) GC
3.03484c(12073124) AT ( -800.00, -600.00) GC  37.  2.58880c(12063024) AT ( -600.00, -600.00) GC
3.03161¢(12053124) AT ( -1000.00, -800.00) GC  38.  2.58688c(12073124) AT ( -1400.00, -600.00) GC
3.01570c(12053124) AT ( -800.00, -800.00) GC  39.  2.57910c(12083124) AT ( -1200.00, -600.00) GC
3.00718¢(12083124) AT ( -800.00, -1000.00) GC  40.  2.57552¢(12073124) AT ( -600.00, -400.00) GC
2.91007c(12053124) AT ( -1000.00, -600.00) GC  41.  2.57492¢(12093024) AT ( -800.00, -600.00) GC
2.89726c(12053124) AT ( -600.00, -600.00) GC  42.  2.57161c(12083124) AT ( -1400.00, -800.00) GC
2.86021c(12073124) AT ( -800.00, -400.00) GC  43.  2.56495¢(12093024) AT ( -600.00, -600.00) GC
2.85976c(12073124) AT ( -1200.00, -600.00) GC  44.  2.55750c(12053124) AT ( -1400.00, -1000.00) GC
2.81523c(12053124) AT ( -1200.00, -800.00) GC  45.  2.55273c(12073124) AT ( -1200.00, -400.00) GC
2.79537¢(12073124) AT ( -1000.00, -800.00) GC  46.  2.52633c(12053124) AT ( -800.00, -1000.00) GC
2.78804c(12073124) AT ( -1000.00, -400.00) GC  47.  2.52565¢(12053124) AT ( -1400.00, -800.00) GC
2.75790c(12073124) AT ( -1200.00, -800.00) GC  48.  2.50808c(12053124) AT ( -800.00, -400.00) GC
2.73795c(12083124) AT ( -1400.00, -1000.00) GC  49.  2.49674c(12083124) AT ( -600.00, -1000.00) GC
2.71429¢(12053124) AT ( -1000.00, -1000.00) GC  50.  2.49462c(12083124) AT ( -600.00, -400.00) GC

** THE SUMMARY OF MAXIMUM PERIOD ( 8784 HRS) RESULTS ***

**

ONC OF NO2

IN MICROGRAMS/M**3 *x

NETWORK
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GROUP ID

ALL

AVERAGE CONC

1ST HIGHEST VALUE IS
2ND HIGHEST VALUE IS
3RD HIGHEST VALUE IS
4TH HIGHEST VALUE IS
5TH HIGHEST VALUE IS
6TH HIGHEST VALUE IS
7TH HIGHEST VALUE IS
8TH HIGHEST VALUE IS
9TH HIGHEST VALUE IS
10TH HIGHEST VALUE IS

1.57853 AT (

1.53499 AT (' -1000.00,
1.51040 AT (' -1000.00,

1.49258 AT (
1.49065 AT (

1.42876 AT ( -1200.00,

1.42062 AT (

1.40391 AT ( -1200.00,
1.35725 AT ( -1000.00,

1.33612 AT (

-800.00,

-600.00,

-800.00,

-800.00,

-600.00,

-600.00,
-600.00,
-800.00,

-600.00,

-800.00,
-800.00,

-400.00,
-600.00,
-400.00,

-400.00,

73.90,
75.20,
76.20,

76.20,

76.90,
74.80,

75.60,
74.60,
75.40,

75.20,

73.90,
75.20,
76.20,

76.20,

76.90,
74.80,

75.60,
74.60,
75.40,

75.20,

0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1
0.00) GC CAR1

RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID
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Appendix lll: Thermoflow results
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GTPRO 220 GNI

Gross Power 251775 KW
Net Power 244597 KW
Aux. & Losses TITTRW

LHV Gross Heat Rata 5823 KA&Wh
LHV Net Heat Rate 7024 ®JxWh
LHV Gross Elec¥icEfT. S2.76 %
LHV Net Elecinc EMT 5126%

Fuet LHV Input 477203 kWih
Fusi HHV Input 525420 KWin
N2t Process Haat 0 xWth
1013p T
11227
S4sm
NG Takhiatash 013 p
10,05 M 1
AT7203 xWin LHV ciazm
E0% ”RH
05T
P 24am SGTS-2000E
(Curve Fit OEM Data Model £385)
@ 100% load
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ANNEX IV: NOISE MONITORING CAMPAIGN
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Translation of the original soil analysis report into English:
Explanatory note
On the measurements of noise at the Takhiatash TPP

Takhiatash
03.2013

According to the Contract No 124/13 from 26.02.2013 with LLC
«ISLOHOTKONSALTSERVIS» the following department of environmental work and industrial
hygiene staff of UE «Uzenergosozlash»: Lead engineer B. Mukhtarov and first category
engineer N.H. Nadzhimuddinov together with the PIU leader at the Takhiatash TPP, P.
Kutlumuradov, performed measurements of the levels of noise from the Takhiatash TPP near
the settlements and in the areas surrounding the plant.

The measurements were performed on 4.03.2013 in the day and at night and then
on 5.03.2013 in the day and evening. The weather was warm and only in the evening of 5 March
did it get cold: wind rose and there was light rain which had no substantial impact on the
results of the measurements.

The reports on the measurements are attached. The measurements showed that
the levels of noise from the Takhiatash TPP are on average below the Maximum Allowable
Levels ( SanRaN RU Ne0267 — 09 ) and depend on the distance from the source of noise and the
direction of the wind.

The survey performed on local residents showed that the noise from the
operating plant is not disturbing, although during the starting of the boilers high-pressure
steam is released and during that period of time (ranging from 10 minutes to 2 hours) the level
of noise increases sharply and it is heard even at a distance of 4-5 km from the plant in
Takhiatash.

While measuring indoors the level of noise decreases sharply and is practically
impossible to measure.

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.

Lead engineer B. Mukhtarov

First category engineer N.H. Nadzhimuddinov

pag. AV-2



SJSC «UZBEKENERGO» UE «UZENERGOSOZLASH»

DEPARTMENT OF ENVIRONMENTAL WORK AND INDUSTRIAL HYGIENE

Date March 2013 Location Takhiatash

REPORT
On the results of the measurements of the levels of noise

Location Takhiatash TPP

Source of noise

Method of measurement: GOST 12-1050-86 «Method of measuring noise at work
places»

Allowable levels of noise: SanRaN UZ No 0267-09. «Sanitary norms
and regulations on ensuring allowable noise in residential and public
buildings and residential areas»

GOST 12.1.003-83 «Noise. General safety requirements»

Measuring devices___Noise meter -003-M2_ No 2431
Tested 09.07.2012
Certificate No 786/05

Measurements performed by a department of environmental work and industrial
hygiene team including:

Lead engineer B. Mukhtarov
First category engineer N.H.

Hadzhimuddinov

Representatives of the facility present at the measurements:
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# Date and time of Type | Level of noise pressure (dBa) in octane period Hz | eqv,
measurement conducting of 63 | 125 | 250 | 500 | 100 | 200 | 400 | 800 | dBa
noise 0 0 0 0
1 2 3 4 5 6 7 8 9 | 10 | 11 12
Limits for the territory of the living area’
Day time 75 66 59 | 54 | 50 | 47 | 45 | 43 55
Night time 67 57 49 | 44 | 40 | 37 | 35 | 33 | 45
Limits inside houses of the living area
|  Between7to23h | | 63 | 52 | 45393 |32]3 ] 28] 40

4 March 2013. Weather conditions: t=15 °C, Humidity — 51%, wind speed 0 m/s, without clouds

Point 1. (close to greenhouses)

15:36 1st 56 51 43 | 45 | 49 | 47 | 40 | 26 53
measurement

2st measurement 55 52 44 | 44 | 49 | 47 | 40 | 25 54

3st measurement 54 52 43 | 46 | 48 | 46 | 39 | 26 53

Average noise level 5 52 43 | 45 | 49 | 47 | 40 | 26 53

Exceeding allowed level -20 -6 16 -9 | -1 0 -5 | -17 -2

Point 2. Between mazut storage tanks

1423 st 56 | 57 | 49 | 48 | 47 | 44 | 38 | 26 | 50
measurement

2st measurement 55 56 50 | 47 | 46 | 45 | 39 | 25 51

3st measurement 57 57 49 | 49 | 46 | 46 | 37 | 27 50

Average noise level 56 57 49 | 48 | 46 | 45 | 38 | 26 50

Exceeding allowed level -19 -9 10 6 | 4| -2 | -7 |-17 -5

Point 3. Close to WTP (XBO), sludge area

1505 st 61 | 56 | 47 | 46 | 44 | 41 | 34 | 20 | 50
measurement

2st measurement 60 56 47 | 45 | 43 | 41 | 35 | 20 51

3st measurement 61 55 48 | 44 | 44 | 42 | 33 | 20 50

Average noise level 61 56 47 | 45 | 44 | 41 | 34 | 20 50

Exceeding allowed level 14| -10 | 12 ) -9 | -6 -6 | -11 | -23 -5

Point 4. Between water intake and water discharge canals

14:35 st 62 | 54 | 46 | 41 | 46 | 46 | 41 | 22 | 58
measurement

2st measurement 63 54 47 | 42 | 45 | 45 | 42 | 22 57

3st measurement 62 53 48 | 40 | 46 | 46 | 43 | 21 58

Average noise level 62 54 47 | 41 | 46 | 46 | 42 | 22 58

Exceeding allowed level 13| 12 | -12 |1 -13| 6 | -1 | -3 | -21 3

Point 5. Close to the main entrance

15:42 st 57 | 51 | 42 | 48 | 52 | 53 | 44 | 31 | 55
measurement

2st measurement 56 50 43 | 49 | 51 | 53 | 42 | 30 56

3st measurement 57 49 42 | 47 | 52 | 54 | 43 | 31 55

Average noise level 57 50 42 | 48 | 52 | 53 | 43 | 31 55

Exceeding allowed level -18 | -16 | -17 | -6 2 6 2 | -2 0

Point 6. Living area closes point to TPP

15:15 st 66 | 64 | 56 | 52 | 52 | 51 | 46 | 20 | 57
measurement

2st measurement 65 65 55 | 51 | 52 | 50 | 46 | 30 56

3st measurement 67 63 55 | 53 | 53 | 51 | 45 | 29 57

! Sanitarian Rules and Norms Ne 0267-09. «Sanitarian Rules and Norms on providing allowed noise level into
the living building, public building and territory of leaving area”
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Average noise level 66 64 55 | 52 | 52 | 51 | 46 | 29 57
Exceeding allowed level -9 -2 -4 | -2 2 4 1 |-14 2
1525 st 59 | 51 |44 | 40 | 38 | 34 | 28 | 19 | 45
measurement
2st measurement 60 50 45 | 41 | 39 | 35 | 27 | 20 44
3st measurement 58 51 46 | 41 | 38 | 34 | 28 | 19 45
Average noise level 59 51 45 | 41 | 38 | 34 | 28 | 19 45
Exceeding allowed level -4 -1 0 2 3 2 -2 | -9 -5
Point 7. At the discharge canal
14:20 st 50 | 51 |42 | 48 | 44 | 46 | 35 | 21 | 52
measurement
2st measurement 60 51 43 | 47 | 43 | 45 | 36 | 21 51
3st measurement 61 52 42 | 46 | 44 | 46 | 37 | 22 52
Average noise level 60 51 42 | 47 | 44 | 46 | 36 | 21 52
Exceeding allowed level 15| -15 (17| -7 | 6 | -1 | -9 | -22 -3
Point 7°. At the discharge canal (Inside house)
14:32 1st
- - - - - - - - 20
measurement
2st measurement - - - - - - - - 19
3st measurement - - - - - - - - 20
Average noise level - - - - - - - - 20
Exceeding allowed level - - - - - - - - -25
Point 8. In front of administration building
14:45 1st
measurement 56 46 38 | 38 | 38 | 39 | 31 | 22 41
2st measurement 55 47 39 | 38 |3 | 39 | 30| 21 42
3st_measurement 56 46 39 | 37 | 38 | 40 | 31 | 23 41
Average noise level 56 46 39 | 38 | 38 | 39 | 31 | 22 41
Exceeding allowed level 19| 20 |-20 | -16 | -12 | -8 | -14 | -21 | -14

4-5 March 2013. Weather conditions:

t=11.9°C, Humidity-56%o, wind

speed 0 m/s, cloudy.

Point 1. (close to greenhouses).
23:50 st 56 55 54 | 53 | 52 | 52 | 45 | 32 62
measurement
2st measurement 55 54 55 | 52 | 52 | 51 | 46 | 31 61
3st measurement 54 54 54 | 52 | 51 | 51 | 45 | 32 63
Average noise level 55 54 54 | 52 | 52 | 51 | 45 | 32 62
Exceeding allowed level -12 -3 5 8 8 14 | 10 | -1 17
Point 2. Between mazut storage tanks
00:50 st 63 | 54 |51 |50 | 47 | 42 | 40 | 26 | 60
measurement
2st measurement 62 55 52 | 51 | 48 | 41 | 41 | 25 61
3st measurement 63 56 52 | 50 | 48 | 42 | 40 | 26 60
Average noise level 63 55 52 | 50 | 48 | 42 | 40 | 26 60
Exceeding allowed level -4 -2 3 6 8 5 5 -7 15
Point 3. Close to WTP (XBO), sludge area
00:25 1st
52 50 47 | 45 | 43 | 42 | 38 | 31 62
measurement
2st measurement 51 49 48 | 46 | 43 | 41 | 38 | 30 62
3st measurement 52 50 47 | 44 | 44 | 41 | 39 | 31 61
Average noise level 52 50 47 | 45 | 43 | 41 | 38 | 31 62
Exceeding allowed level -15 -7 -2 1 3 4 3 2 17
Point 4. Between water intake and water discharge canals
| 0103 1st | | 48 | 45 | 35 [32]31]26]2 ]2 ] 43
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measurement
2st measurement 47 45 36 | 31 | 31 | 25| 20 | 20 45
3st measurement 48 46 35 | 31|32 |26 | 21 | 19 44
Average noise level 48 45 35 |31 |31 |26 | 20 | 20 44
Exceeding allowed level 19| 12 |14 -7 | 9 | -11 ] -15 | -13 -1
Point 5. Close to the main entrance
2315 st 52 | 48 | 45 | 41 | 38 | 45 | 38 | 31 | 53
measurement
2st measurement 51 47 46 | 42 | 39 | 46 | 38 | 31 54
3st measurement 52 48 47 | 42 | 39 | 44 | 39 | 32 55
Average noise level 52 48 46 | 41 | 39 | 45 | 38 | 31 54
Exceeding allowed level -15 -9 3] -3 ] -1 3 3 -2 9
Point 6. Living area closes point to TPP
00:15 st 65 | 64 | 62 | 58 | 58 | 57 | 51 | 39 | 64
measurement
2st measurement 66 64 61 | 57 | 59 | 57 | 51 | 40 65
3st measurement 65 65 63 | 59 | 58 | 58 | 52 | 39 64
Average noise level 65 64 62 | 58 | 58 | 57 | 51 | 39 64
Exceeding allowed level -2 7 13 | 6 18 | 20 | 16 | 6 19
Point 7. At the discharge canal
00:40 1st
measurement 51 40 32 | 30 | 31 | 33 | 31 | 27 40
2st measurement 52 41 31 | 31 | 31 | 32 | 30 | 28 40
3st measurement 52 40 33 | 30 | 32 | 33 | 31 | 27 41
Average noise level 52 40 32 | 30 | 31 | 33 | 31 | 27 40
Exceeding allowed level 15| 17 |17 |14 9 | 4 | -4 | -6 -5
Point 8. In front of administration building
01:16  Ist 51 | 44 |37 |31 |31 |20 26|25/ 43
measurement
2st measurement 52 45 38 | 31 | 30| 28 | 26 | 24 42
3st measurement 52 45 37 | 32 | 30 | 29 | 27 | 23 43
Average noise level 52 45 37 | 31 | 30 | 29 | 26 | 24 | 43
Exceeding allowed level 15| -12 |-12|-13|-10| 8 | 9 | -9 -2
5 March 2013
Point 1 Weather conditions: t=14 °C, Humidity — 68%, wind speed 1 m/s, direction — south
10:11 1st 57 | 56 | 48 | 43 | 56 | 54 | 46 | 33 | 60
measurement
2st measurement 56 56 49 | 43 | 57 | 54 | 45 | 34 60
3st measurement 57 55 48 | 44 | 57 | 53 | 46 | 33 61
Average noise level 57 56 48 | 43 | 57 | 54 | 46 | 33 60
Exceeding allowed level -18| -10 | -11 | -11 | 7 7 1 |-10 5

Point 1. During boiler start up. Weather conditions: t=18 °C, Humidity — 44%, wind speed 1 m/s,
direction - east

16:55 1st 66 | 64 | 51| 55|64 | 61|55 | 36 | 68
measurement

2st measurement 65 64 52 | 54 | 65 | 61 | 55 | 36 69

3st measurement 65 63 51 | 55 | 64 | 60 | 54 | 37 68

Average noise level 65 64 51 | 55 | 64 | 61 | 54 | 36 68

Exceeding allowed level 10 | - 8 1 14112410 7 13

Point 2. Weather conditions: t=14 °C, Humidity — 68%, wind speed 1 m/s, direction — south

10:16 1st measurement 61 56 52 56 52 49 45 29 52
2st measurement 62 56 51 56 52 50 44 29 51
3st measurement 61 55 52 | 55 | 51 | 48 | 45 | 28 52
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Average noise level 61 56 52 | 56 | 52 | 49 | 45 | 29 52
Exceeding allowed level -14 | -10 -7 2 2 2 0 |-14| -3
Point 3. Close to WTP (XBO), sludge area
0:28 st 61 | 56 | 49 | 48 | 47 | 44 | 37 | 27 | 53
measurement
2st measurement 60 56 50 | 48 | 46 | 43 | 37 | 26 51
3st measurement 61 55 48 | A7 | 47 | 44 | 36 | 27 52
Average noise level 61 56 49 | 48 | 47 | 44 | 37 | 27 52
Exceeding allowed level -14 | -10 | -10 | -6 | -3 -3 | -8 | -16 -3
Point 4. Between water intake and water discharge canals
10:50 1st measurement 56 51 41 | 43 | 47 | 48 | 45 | 31 51
2st measurement 55 51 40 | 43 | 46 | 48 | 44 | 31 52
3st measurement 56 50 41 | 44 | A7 | 47 | 45 | 32 51
Average noise level 56 51 41 | 43 | 47 | 48 | 45 | 31 51
Exceeding allowed level -19 | -15 | -18 | -11 | -3 1 0 |-12| -4
Point 5. Close to the main entrance
10:03 measurement 53 48 41 | 45 | 47 | 46 | 42 | 29 51
2st measurement 54 49 40 | 45 | 47 | 45 | 43 | 29 52
3st measurement 53 48 41 | 44 | 46 | 46 | 42 | 28 51
Average noise level 53 48 41 | 45 | A7 | 46 | 42 | 29 51
Exceeding allowed level 22| -18 |(-18| -9 | -3 | -1 | -3 | -18 -4
Point 6. Living area closes point to TPP
10:22 Lst 67 64 66 | 66 | 54 | 50 | 45 | 32 58
measurement
2st measurement 68 64 65 | 65 | 54 | 50 | 46 | 31 59
3st measurement 67 63 66 | 65 | 53 | 51 | 45 | 32 58
Average noise level 67 64 66 | 65 | 54 | 50 | 45 | 32 58
Exceeding allowed level -8 -2 7 11| 4 3 0 | -11 3
Point 7. At the discharge canal
10:40 1st
measurement 55 49 35 | 46 | 42 | 44 | 38 | 27 51
2st measurement 54 49 36 | 45 | 42 | 43 | 39 | 28 51
3st measurement 55 48 35 | 44 | 41 | 44 | 38 | 29 52
Average noise level 55 49 35 | 45 | 42 | 44 | 38 | 28 51
Exceeding allowed level 20| -17 | -23| -9 | -8 | -3 | -7 | -15 -4
Point 8. In front of administration building
10:57 - st 58 | 54 | 41 | 42 | 49 | 47 | 42 | 21 | 53
measurement
2st measurement 58 53 41 | 43 | 48 | 47 | 42 | 20 53
3st measurement 59 52 42 | 44 | A7 | 47 | 41 | 21 54
Average noise level 58 53 41 | 43 | 48 | 47 | 42 | 21 53
Exceeding allowed level -17 | -13 | -18 | -11 | -2 0 -3 122 | -2
5 March evening. . Weather conditions: t=11 °C, Humidity — 72%, wind speed 10 m/s, direction —
east-south-east
Point 1. (close to greenhouses)
19:46 st 58 | 57 |54 |55 |53 |52 |47 |32 | 59
measurement
2st measurement 59 57 53 | 55 | 53 | 52 | 47 | 32 59
3st measurement 58 56 54 | 54 | 52 | 51 | 48 | 31 58
Average noise level 58 57 54 | 55 | 53 | 52 | 47 | 32 59
Exceeding allowed level -17 -9 -5 1 3 5 2 | -11 4
Point 2. Between mazut storage tanks
19:52 Lst 64 54 51 | 50 | 48 | 42 | 42 | 28 59
measurement
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2st measurement 63 53 50 | 50 | 48 | 42 | 41 | 28 58
3st measurement 64 54 50 | 51 | 49 | 43 | 42 | 27 59
Average noise level 64 54 50 | 50 | 48 | 42 | 42 | 28 59
Exceeding allowed level -11 | -12 9|1 4] -2 |5 ] -3]|-15 4
Point 3. Close to WTP (XBO), sludge area
20:08 ~ 1st 51| 49 | 46 | 46 | 44 | 43 | 38 | 31 | 63
measurement
2st measurement 51 49 46 | 46 | 44 | 43 | 38 | 30 64
3st measurement 50 48 45 | 45 | 43 | 42 | 39 | 31 63
Average noise level 51 49 46 | 46 | 44 | 43 | 38 | 31 63
Exceeding allowed level 24 | -17 | -13 | -8 | -6 | 4 | -7 | -12 8
Point 4. Between water intake and water discharge canals
20:18 st 48 | 43 |35 |33 |30 |28 |20 |2 | 44
measurement
2st measurement 49 43 35 |1 33|30 |28 |21 | 20 44
3st measurement 48 44 36 | 34 | 31 | 29 | 20 | 20 43
Average noise level 48 43 35 | 33|30 | 28 | 21| 20 44
Exceeding allowed level 27 | -23 | -24 | -21|-20 | -19 | -24 | -23 | -11
Point 5. Close to the main entrance
19:40 st 52 | 46 | 43 | 40 | 41 | 46 | 39 | 40 | 52
measurement
2st measurement 51 46 43 | 40 | 40 | 46 | 40 | 41 52
3st measurement 52 45 42 | 41 | 41 | 45 | 39 | 40 53
Average noise level 52 46 43 | 40 | 41 | 46 | 39 | 40 52
Exceeding allowed level 23| 26 |-16|-14 | -9 | -1 | 6 | -3 -3
Point 6. Living area closes point to TPP
19:57 st 64 | 64 | 62 |59 | 58 | 57 | 52 | 40 | 58
measurement
2st measurement 63 64 62 | 59 | 58 | 56 | 53 | 41 58
3st measurement 64 63 63 | 60 | 57 | 57 | 52 | 40 57
Average noise level 64 64 62 | 59 | 58 | 57 | 52 | 40 58
Exceeding allowed level -11 | -2 3 5 8 10 | 7 -3 3
Point 7. At the discharge canal
20:15 1st
measurement 52 42 37 | 33 | 30 | 32 | 33 | 27 42
2st measurement 51 42 36 | 32 | 30 | 31 | 33 | 26 41
3st measurement 51 41 36 | 31 | 31 | 32 | 32 | 27 42
Average noise level 51 42 36 | 32 | 30 | 32 | 33 | 27 42
Exceeding allowed level 24 | 24 | -23 | 22 | -20 | -15 | -12 | -16 | -13
Point 8. In front of administration building
2028 1t 51 | 45 |36 | 32|30 |28 |27 |26 | 42
measurement
2st measurement 52 46 36 | 31 | 30 | 29 | 26 | 26 41
3st measurement 51 45 35 | 32| 31 | 28|28 | 25 42
Average noise level 51 45 36 | 32 | 30 | 28 | 27 | 26 42
Exceeding allowed level 24 | -21 | -23|-22|-20|-19 | -18 | -17 | -12
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ANNEX V: SOIL ANALYSIS
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Translation of the original soil analysis report into English

«APPROVED BY»
Head of ANIDI (State
Specialized Inspection of Analytical Control)
Mirrakhimov M.M.
« 0» 2013

REPORT ON THE MEASUREMENTS No
3 pages

Determination of content of organochlorine pesticides in soil
(name of performed experiment)

Name of the laboratory: State Specialized Inspection of Analytical Control (ANIDI) No
UZ.AMT.07.MAI. 429, 1001100 Tashkent, 13 A S. Rustavely str., phone: 255-08-67, fax: 255-

23-89, e-mail: anidi@uznature.uz
(address, phone, fax, accreditation certificate number)

Name of customer: LLC «ISLOHOTKONSALTSERVIS», Tashkent, 79 S. Azimov str., phone:
(371) 232-43-47, fax: 233-88-22

(address, phone, fax)

Description and labelling data of the object of measuring: 13 samples from the Takhiatash
TPP area. Date of sampling  02.03.13 Date of receipt of samples 09.03.2013

(batch number, sample number, date of receipt and date of soil testing)

Objective and tasks of measurement: determination of content of ingredients.

Regulatory documentation and plan on measurement objects: _GOST 28168-89 «Soils
Sampling», SanRaN RU No 0191-05 «Maximum allowable concentrations (MAC) and tentative
allowable concentrations (TAC) of exogenous harmful substances in soil».

Regulatory documentation on methods of measurement: RD 52.18.180-89 Procedure of
measurements of the mass fraction of halo-organic pesticides in soil samples.

Conditions of performing measurements: _t = 22°C and humidity-57%
(temperature, humidity and other conditions)

Measurements performed by a subcontractor —
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Test (measurements) results

Name of parameters

(requirements)

Value of parameters
(requirements)

Compliance with
parameters

Excess

by Regulatory Actual (requirements)
documentation mg/kg
Nel a - HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its 0.005
DDD metabolites not detected Complying -
DDT ¥=0.5 mg/kg Trace
Ne2 a-HCH ¥=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5mg/kg [ not detected
Ne3 a-HCH ¥=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected
Ne4 a-HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected
Ne5 a- HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected
Ne6 - HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected
Neo7 a- HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected
No8 a- HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5mg/kg [ not detected
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Test (measurements) results

Name of parameters Value of parameters Compliance with Excess
(requirements) (requirements) parameters
by Regulatory Actual (requirements)
documentation mg/kg
Ne9 a-HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT >=0.5 mg/kg not detected
Nel0 a - HCH ¥=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT >=0.5 mg/kg not detected
Nell a - HCH ¥=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its 0.012
DDD metabolites not detected Complying -
DDT >=0.5 mg/kg 0.013
Nel2 o - HCH >=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT ¥=0.5 mg/kg not detected
Nol3 o - HCH ¥=0.1 mg/kg not detected
vy - HCH not detected Complying -
DDE DDT and its not detected
DDD metabolites not detected Complying -
DDT 2=0.5 mg/kg not detected

Date of performing the measurements

Person in charge of the measurement (head of

department)

Measurements performed by

Date of release of the report

14.03.13

Name  (signature)
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«APPROVED BY»
Head of ANIDI (State
Specialized Inspection of
Analytical Control)

Mirrakhimov M.M.
« » 2013

REPORT ON THE MEASUREMENTS No
4 pages

Determination of the content of heavy metals in soil
(name of performed experiment)

Name of the laboratory: State Specialized Inspection of Analytical Control (ANIDI) Ne
UZ.AMT.07.MAI. 429, 1001100 Tashkent, 13 A S. Rustavely str., phone: 255-08-67, fax: 255-

23-89, e-mail: anidi@uznature.uz
(address, phone, fax, accreditation certificate number)

Name of customer: LLC «ISLOHOTKONSALTSERVIS», Tashkent, 79 S. Azimov str., phone:
(371) 232-43-47, fax: 233-88-22

(address, phone, fax)

Description and labelling data of the object of measuring: 13 samples from the Takhiatash
TPP area. Date of sampling  02.03.13 Date of receipt of samples 09.03.2013

(batch number, sample number, date of receipt and date of soil testing)

Objective and tasks of measurement: determination of content of ingredients.

Regulatory documentation and plan on measurement objects: _GOST 28168-89 «Soils
Sampling», SanRaN RU No 0191-05 «Maximum allowable concentrations (MAC) and tentative
allowable concentrations (TAC) of exogenous harmful substances in soil».

Regulatory documentation on measuring methods:_ O’z O'U 0482:2009 Procedure of
measurements of the mass fraction of lead in soil samples by the atomic absorption method. O'z
O'U 0422:2009 Procedure of measurements of the mass fraction of mercury in soil samples by
the atomic absorption method. O'z O'U 0510:2010 Procedure of measurements of the mass
fraction of chromium in soil samples by the atomic absorption method. Oz O'U 0502:2009
Procedure of measurements of the mass fraction of cadmium in soil samples by the atomic
absorption method. O'z O'U 0521:2011 Procedure of measurements of the mass fraction of
arsenic_in_water and soil by the atomic absorption method. Ruling document 52.18.191-89
Procedure of measurements of the mass fraction of the acid-soluble forms of metals (lead,
chromium, cadmium, copper, zink, cobalt, nickel and manganese) in soil samples by the atomic
absorption method.
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Conditions of performing measurements: t=22°C, humidity-57%

(temperature, humidity and other environmental conditions)
Measurements performed by a subcontractor —

Test (measurements) results on heavy metals

Name of parameters (requirements) Value of parameters Compliance with
(requirements) parameters
by Regulatory Actual (requirements)
documentation
Sample Nol. Pb 32.0 10.083 Complying
Hg 2.1 0.049 Complying
Cr 6.0 7.864 Not complying
Cd - 0.887 -
Cu 3.0 21.236 Not complying
Zn 23.0 47.360 Not complying
Co 5.0 5.856 Not complying
Ni 4.0 23.295 Not complying
As 2.0 0.714 Complying
Sample No2. Pb 32.0 7.429 Complying
Hg 2.1 0.038 Complying
Cr 6.0 5.837 Complying
Cd - 0.548 -
Cu 3.0 10.688 Not complying
Zn 23.0 27.984 Not complying
Co 5.0 4.466 Complying
Ni 4.0 18.751 Not complying
As 2.0 0.645 Complying
Sample No3. Pb 32.0 7.079 Complying
Hg 2.1 0.037 Complying
Cr 6.0 10.661 Not complying
Cd - 0.290 -
Cu 3.0 25.848 Not complying
Zn 23.0 49.184 Not complying
Co 5.0 5.578 Not complying
Ni 4.0 22.101 Not complying
As 2.0 0.682 Complying
Sample No4. Pb 32.0 7.469 Complying
Hg 2.1 0.062 Complying
Cr 6.0 7.418 Not complying
Cd - 0.335 -
Cu 3.0 18.658 Not complying
Zn 23.0 57.152 Not complying
Co 5.0 5.244 Not complying
Ni 4.0 22.476 Not complying
As 2.0 0.764 Complying
Sample No5. Pb 32.0 7.419 Complying
Hg 2.1 0.044 Complying
Cr 6.0 8.068 Not complying
Cd - 0.616 -
Cu 3.0 15.584 Not complying
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Name of parameters (requirements)

Value of parameters
(requirements)

Compliance with
parameters

by Regulatory Actual (requirements)
documentation
Zn 23.0 40.240 Not complying
Co 5.0 4.602 Complying
Ni 4.0 20.125 Not complying
As 2.0 0.910 Complying
Sample No6. Pb 32.0 6.267 Complying
Hg 2.1 0.047 Complying
Cr 6.0 8.889 Not complying
Cd - 0.362 -
Cu 3.0 32.298 Not complying
Zn 23.0 51.232 Not complying
Co 5.0 5.614 Not complying
Ni 4.0 26.634 Not complying
As 2.0 0.586 Complying
Sample No7. Pb 32.0 5.472 Complying
Hg 2.1 0.062 Complying
Cr 6.0 13.966 Not complying
Cd - 0.378 -
Cu 3.0 28.430 Not complying
Zn 23.0 51.808 Not complying
Co 5.0 6.278 Not complying
Ni 4.0 33.792 Not complying
As 2.0 0.882 Complying
Sample No8. Pb 32.0 8.742 Complying
Hg 2.1 0.056 Complying
Cr 6.0 8.177 Not complying
Cd - 0.316 -
Cu 3.0 24.962 Not complying
Zn 23.0 51.520 Not complying
Co 5.0 7.608 Not complying
Ni 4.0 29.785 Not complying
As 2.0 0.906 Complying
Sample No9. Pb 32.0 10.731 Not complying
Hg 2.1 0.048 Complying
Cr 6.0 11.444 Not complying
Cd - 0.359 -
Cu 3.0 32.278 Not complying
Zn 23.0 64.000 Not complying
Co 5.0 9471 Not complying
Ni 4.0 35.499 Not complying
As 2.0 0.750 Complying
Sample No10. Pb 32.0 5.147 Complying
Hg 2.1 0.054 Complying
Cr 6.0 6.293 Not complying
Cd - 0.186 -
Cu 3.0 10.154 Not complying
Zn 23.0 33.024 Not complying
Co 5.0 4.134 Complying
Ni 4.0 18.330 Not complying
As 2.0 0.448 Complying
Sample No1l. Pb 32.0 5.031 Complying
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Name of parameters (requirements) Value of parameters Compliance with
(requirements) parameters
by Regulatory Actual (requirements)
documentation
Hg 2.1 0.059 Complying
Cr 6.0 7.394 Not complying
Cd - 0.208 -
Cu 3.0 15.834 Not complying
Zn 23.0 42.176 Not complying
Co 5.0 5.474 Not complying
Ni 4.0 21.969 Not complying
As 2.0 0.860 Complying
Sample No12. Pb 32.0 3.342 Complying
Hg 2.1 0.048 Complying
Cr 6.0 31.115 Not complying
Cd - 0.290 -
Cu 3.0 9.200 Not complying
Zn 23.0 25.392 Not complying
Co 5.0 2.705 Complying
Ni 4.0 12.983 Not complying
As 2.0 0.910 Complying
Sample No13. Pb 32.0 6.377 Complying
Hg 2.1 0.064 Complying
Cr 6.0 8.599 Not complying
Cd - 0.444 -
Cu 3.0 18.066 Not complying
Zn 23.0 49.472 Not complying
Co 5.0 5.459 Not complying
Ni 4.0 22.921 Not complying
As 2.0 0.976 Complying

Date of performing the measurements

15.03.13

Person in charge of the measurement (head of

department)

Measurements performed by

Name  (signature)

Date of release of the report

(Name)
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«APPROVED BY»
Head of ANIDI (State
Specialized Inspection of
Analytical Control)
Mirrakhimov M.M.

« » 2013

REPORT ON THE MEASUREMENTS No
3 pages

Determination of the content of dry residue, moisture, phenol, humus, pH and oil products in soil
(name of performed experiment)

Name of laboratory State Specialized Inspection of Analytical Control (ANIDI) Ne
UZ.AMT.07.MAI. 429, 100100 Tashkent, 13 A S. Rustavely str., phone: 255-08-67, fax: 255-

23-89, e-mail: anidi@uznature.uz .
(address, phone, fax, accreditation certificate number)

Name of customer: LLC «ISLOHOTKONSALTSERVIS», Tashkent, 79 S. Azimov str., phone:
(371) 232-43-47, fax: 233-88-22

(address, phone, fax)

Description and labelling data of the object of measuring: 13 samples from the Takhiatash
TPP area. Date of sampling  02.03.13 Date of receipt of samples 09.03.2013

(batch number, sample number, date of receipt and date of soil testing)

Objective and tasks of measurements determination of content of ingredients.

Regulatory documentation and plan on measurement objects: _GOST 28168-89 «Soils
Sampling», SanRaN RU No 0191-05 «Maximum allowable concentrations (MAC) and tentative
allowable concentrations (TAC) of exogenous harmful substances in soil».

Regulatory documentation on measurements _GOST 26423-85: Method of determination of
electrical conductivity, pH and dry residue in aqueous extract. Ruling document
118.3897485.13-92. Methodical guidelines on determination of the content of oil products in soil
by means of fluorescence spectroscopy. O'z O'U 0455:2009 Procedure of measurements of the
mass fraction of phenol in soil samples by means of photoelectric colorimetry. GOST 26213-91
Method of determination of organic substance (humus).

Conditions of performing the measurements t=22°C, humidity-57%.

(temperature, humidity and other environmental conditions)
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Measurements performed by a subcontractor

Test (measurements) results

Name of parameters (requirements) Value of parameters (requirements) Compliance of
by Regulatory Actual parameters with
documentation (requirements)

Sample Nol dry residue % - 3.085 -
moisture % 15.7

pH - 6.0 -

phenol mg/kg - 0.024 -

humus % - 0.55 -

Oil products mg/kg - 17.2 -

Sample No2 dry residue % - 2.002 -
moisture % 10.0

pH - 6.0 -

phenol mg/kg - 0.031 -

humus % - 0.34 -

Oil products mg/kg - 34.1 -

Sample No3 dry residue % - 1.516 -
moisture % 9.6

pH - 6.0 -

phenol mg/kg - 0 -

humus % - 0.65 -

Oil products mg/kg - 0 -

Sample No4 dry residue % - 2.952 -
moisture % 10.7

pH - 6.05 -

phenol mg/kg - 0 -

humus % - 1.03 -

Oil products mg/kg - 0 -

Sample No5 dry residue % - 2.269 -
moisture % 7.2

pH - 6.10 -

phenol mg/kg - 0.002 -

humus % - 0.88 -

Oil products mg/kg - 0.8 -

Sample No6 dry residue % - 3.351 -

moisture % - 14.2 -

pH - 0.003 -

phenol mg/kg - 0.003 -

humus % - 1.25 -

Oil products mg/kg - 4.8 -

Sample No7 dry residue % - 2.458 -
moisture % 9.5

pH - 6.0 -

phenol mg/kg - 0.005 -

humus % - 0.80 -

Oil products mg/kg - 6.7 -

Sample No8 dry residue % - 1.226 -
moisture % 23.9

pH - 6.12 -

phenol mg/kg - 0.007 -

humus % - 0.62 -

Oil products mg/kg - 17.7 -

Sample No9 dry residue % - 3.55 -
moisture % 21.1

pH - 6.15 -
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Name of parameters (requirements) Value of parameters (requirements) Compliance of
by Regulatory Actual parameters with
documentation (requirements)

phenol mg/kg - 0.006 -

humus % - 0.9 -

Oil products mg/kg - 10.4 -

Sample No10 dry residue % - 1.326 -
moisture % 45

pH - 6.0 -

phenol mg/kg - 0.005 -

humus % - 0.43 -

Oil products mg/kg - 8.9 -

Sample Nol1l dry residue % - 1.067 -
moisture % 4.4

pH - 6.03 -

phenol mg/kg - 0.032 -

humus % - 0.55 -

Oil products mg/kg - 71.3 -

Sample No12 dry residue % - 1.543 -
moisture % 2.9

pH - 6.05 -

phenol mg/kg - 0.034 -

humus % - 0.78 -

Qil products mg/kg - 74.1 -

Sample No13 dry residue % - 2.478 -
moisture % 9.8

pH - 6.10 -

phenol mg/kg - 0.029 -

humus % - 0.77 -

Oil products mg/kg - 53.3 -

Date of performing the measurements

12-13.03.2013

Person in charge of the measurement (head of

department)

Measurements performed by

Date of release of the report

Name

(signature)

Name  (signature)
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Interpretation of the results and conclusions

a) COMPARISON AGAINST LOCAL REGULATIONS

All detected organochlorine pesticides concentrations in soil are much below their respective MACs.
Nevertheless, the concentrations of some metals exceed their respective MACs.

The Environmental Baseline Study of the Takhiatash TPP area also mentions that generally, the soil is
affected by salinity, as well as by weak, but occurring, presence of heavy metals (1-1.5 MAC).
Connection of the presence of metals with contaminant sources cannot be established, due to the lack
of large industrial facilities in the area. The spatial connection of pollution halo with agglomeration of
Takhiatash town was established only for chromium, molybdenum, arsenic and selenium. 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 is high in the region due to the
typical metallogeny.

MACs, as based on their scientific substantiation criteria, reflect all possible ways of indirect effects of
contaminants on the environment (plants, animals and humans), soil biological activity and the process
of self-purification. In other words, MACs are based on the principle of a soil that would be fit for all
possible functions, ranging from heavy industry to a domestic vegetable garden and including being an
ecosystem. Concentrations of contaminants exceeding the MACs do not necessary mean the likelihood
of exposure to soil contamination at levels of potential concern to human health, due to the use of this
site for human activity.

The principle of a multifunctional soil has been abandoned in most countries and nowadays a balance is
established between the protection of the soil and its use for economic and social purposes. New soil
policies set soil quality criteria for different soil functions.

b) COMPARISON AGAISNT INTERNATIONAL REGULATIONS

The concentrations of contaminants in the 13 soil samples were also compared against their respective
maximum values for industrial soil quality class, established in the Soil Quality Regulation2 of The
Netherlands. The reason for choosing the Dutch soil quality criteria is that they are considered
worldwide among the leading international approaches to setting soil screening values.

The values for a standard soil (with 25% of clay and 10% of organic matter) must be converted to the
values for the soil of the Takhiatash TPP area, according to its contents of organic matter and clay. The
results of the analyses show that the arithmetic mean of the organic matter (humus) content in the
topsoil is 0.73%. Clay content was not analyzed, but the environmental baseline study mentions that the
topsoil is clay loam, which means that the clay content should be 27.5-40%. A content of 27.5% is
adopted, as it represents the worst conditions.

The following soil type correction formula is used for converting the values for organic compounds:

(MW)b,g,bs = (MW)sb x % organic matter / 10
Where:
(MW)b,g,bs = maximum value that applies to the place of use, corrected on the basis of the arithmetic
mean of the organic matter content as measured in the soil

2 Soil Quality Regulation. State Secretary for Housing, Planning and the Environment and State Secretary for Transport,
Public Works and Water Management of The Netherlands (2006).
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(MW)sb = maximum value for the standard soil
% organic matter = measured percentage of organic matter in the soil to be assessed. A content of 2%
is adopted for soil with a measured organic matter content of less than 2%.

The corrected values for organic compounds are shown in the following table.

VALUES FOR ORGANIC COMPOUNDS

Contaminant Maximum value for standard Corrected maximum

soil value

(mg/kg) (mg/kg)

a-HCH 0.5 0.1
y - HCH 0.5 0.1
DDE 1.3 0.26
DDD 34 6,8
DDT 1 0.2
Phenol 1.25 0.25
Oil products 500 100

The following soil type correction formula is used for converting the values for metals:

(MW)b,g,bs = (MW)sb x {(A + (B x % clay) + (C x % organic matter)} / {(A + (B x 25) + (C x 10)}

Where:

¢ (MW)b,g,bs = maximum value that applies to the place of use, corrected on the basis of the
arithmetic mean of the clay and organic matter content, as measured in the soil or the earth or
dredging sludge to be used

¢ (MW)sb = maximum value or background value for standard soil, which applies as the usage
requirement for the place of use

s % clay = measured percentage of clay in the soil to be assessed

¢ 9% organic matter = measured percentage of organic matter in the soil to be assessed

e AB,C = substance-dependent constants for metals (see below)

SUBSTANCE-DEPENDENT CONSTANTS FOR METALS

Substance A B C
Arsenic 15 0.4 0.4
Cadmium 0.4 0.007 0.021
Chromium 50 2 0
Cobalt 2 0.28 0
Copper 15 0.6 0.6
Mercury 0.2 0.0034 0.0017
Lead 50 1 1
Nickel 10 1 0

pag. AV-13



SUBSTANCE-DEPENDENT CONSTANTS FOR METALS

Substance

A

B

Zinc

50

3

15

The corrected values for metals are shown in the following table.

VALUES FOR METALS
Contaminant Maximum value for standard Corrected maximum
soil value
(mg/kg) (mg/kg)
Pb 530 488
Hg 4.8 4.7
Cr 180 189
Cd 4.3 3.3
Cu 190 169
7n 720 687
Co 190 205
Ni 95 102
As 76 69

The following tables present all sample numbers, contaminant concentrations and reference standard
maximum values.

ORGANOCHLORINE PESTICIDES

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)

a-HCH not detected 0.1

y - HCH not detected 0.1

DDE 0.005 0.26

DDD not detected 6,8

DDT Trace 0.2

a-HCH not detected 0.1

y - HCH not detected 0.1

DDE not detected 0.26

DDD not detected 6,8

DDT not detected 0.2

a-HCH not detected 0.1

y - HCH not detected 0.1
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ORGANOCHLORINE PESTICIDES

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
DDE not detected 0.26
DDD not detected 6,8
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ORGANOCHLORINE PESTICIDES

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)
DDT not detected 0.2
a-HCH not detected 0.1
y — HCH not detected 0.1
10 DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
11 DDE 0.012 0.26
DDD not detected 6,8
DDT 0.013 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
12 DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
a-HCH not detected 0.1
y - HCH not detected 0.1
13 DDE not detected 0.26
DDD not detected 6,8
DDT not detected 0.2
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METALS

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)
Pb 10.083 488
Hg 0.049 4.7
Cr 7.864 189
Cd 0.887 3.3
Cu 21.236 169
Zn 47.360 687
Co 5.856 205
Ni 23.295 102
As 0.714 69
Pb 7.429 488
Hg 0.038 4.7
Cr 5.837 189
Cd 0.548 3.3
Cu 10.688 169
Zn 27.984 687
Co 4.466 205
Ni 18.751 102
As 0.645 69
Pb 7.079 488
Hg 0.037 4.7
Cr 10.661 189
Cd 0.290 3.3
Cu 25.848 169
Zn 49.184 687
Co 5.578 205
Ni 22.101 102
As 0.682 69
Pb 7.469 488
Hg 0.062 4.7
Cr 7.418 189
Cd 0.335 3.3
Cu 18.658 169
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METALS

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)
Zn 57.152 687
Co 5.244 205
Ni 22.476 102
As 0.764 69
Pb 7.419 488
Hg 0.044 4.7
Cr 8.068 189
Cd 0.616 3.3
Cu 15.584 169
Zn 40.240 687
Co 4.602 205
Ni 20.125 102
As 0.910 69
Pb 6.267 488
Hg 0.047 4.7
Cr 8.889 189
Cd 0.362 3.3
Cu 32.298 169
Zn 51.232 687
Co 5.614 205
Ni 26.634 102
As 0.586 69
Pb 5.472 488
Hg 0.062 4.7
Cr 13.966 189
Cd 0.378 3.3
Cu 28.430 169
Zn 51.808 687
Co 6.278 205
Ni 33.792 102
As 0.882 69
Pb 8.742 488

pag. AV-18



METALS

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)

Hg 0.056 4.7
Cr 8.177 189
Cd 0.316 3.3
Cu 24.962 169
Zn 51.520 687
Co 7.608 205
Ni 29.785 102
As 0.906 69
Pb 10.731 488
Hg 0.048 4.7
Cr 11.444 189
Cd 0.359 3.3

9 Cu 32.278 169
Zn 64.000 687
Co 9.471 205
Ni 35.499 102
As 0.750 69
Pb 5.147 488
Hg 0.054 4.7
Cr 6.293 189
Cd 0.186 3.3

10 Cu 10.154 169
Zn 33.024 687
Co 4.134 205
Ni 18.330 102
As 0.448 69
Pb 5.031 488
Hg 0.059 4.7
Cr 7.394 189

11
Cd 0.208 3.3
Cu 15.834 169
Zn 42.176 687
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METALS

Sample Contaminant | Concentration Reference standard
Number (mg/kqg) maximum value (mg/kg)
Co 5.474 205
Ni 21.969 102
As 0.860 69
Pb 3.342 488
Hg 0.048 4.7
Cr 31.115 189
Cd 0.290 3.3
12 Cu 9.200 169
Zn 25.392 687
Co 2.705 205
Ni 12.983 102
As 0.910 69
Pb 6.377 488
Hg 0.064 4.7
Cr 8.599 189
Cd 0.444 3.3
13 Cu 18.066 169
Zn 49.472 687
Co 5.459 205
Ni 22.921 102
As 0.976 69
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OTHER SUBSTANCES

Sample Contaminant Concentration Reference
Number (mg/kg) staqdard
maximum
value
(mg/kg)

Phenol 0.024 0.25

! Oil products 17.2 100
Phenol 0.031 0.25

2 Oil products 34.1 100
Phenol not detected 0.25

3 Oil products not detected 100
Phenol not detected 0.25

N Oil products not detected 100
Phenol 0.002 0.25

> Oil products 0.8 100
Phenol 0.003 0.25

° Oil products 4.8 100
Phenol 0.005 0.25

! Oil products 6.7 100
Phenol 0.007 0.25

8 Oil products 17.7 100
Phenol 0.006 0.25

° Oil products 10.4 100
Phenol 0.005 0.25

10 Oil products 8.9 100
Phenol 0.032 0.25

1 Oil products 71.3 100
Phenol 0.034 0.25

12 Oil products 74.1 100
Phenol 0.029 0.25

3 Oil products 53.3 100
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c) CONCLUSIONS

In the judgment of the environmental professional, the results of the analysis of 13 soil samples
from the Takhiatash TPP area support a professional opinion that there are not “unacceptable”
levels of contaminants in soil for its intended industrial use and, consequently, the site that do not
require further assessment or investigation, regarding potential soil contamination.
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ANNEX VI: WATER QUALITY INTAKE AND DISCHARGE ANALYSIS
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Original water analysis report translated into English:

«APPROVED BY»

Head of ANIDI (State Specialized Inspection
of Analytical Control)

Mirrakhimov M.M.

«  » 2013

REPORT ON THE MEASUREMENTS No
2 pages

Determination of the content of heavy metals, oil products, suspended solids, pH index and
residual chlorine in water samples

(name of performed experiment)
Name of the laboratory: State Specialized Inspection of Analytical Control (ANIDI)
14.05.2007.Ne UZ.AMT.07.MAI1.429.100100
Tashkent 13 A S. Rustaveli str., phone: 255-08-67, fax: 255-23-89, e-mail:
anidi@uznature.uz

(address, phone, fax, accreditation certificate number)
Name of customer: LLC «ISLOHOTKONSALTSER». Taskent 79 S. Azimov str., phone:232-
4347; fax: 233-88-22.

(address, phone, fax)

Name of measurements: water samples No 1,2 from the Takhiatash TPP. Date of sampling
6.03.13 Date of reception —11.03.2013

( number of sample, date of reception, date of sampling)
Objective and tasks of measurement: determination of content of ingredients.
Regulatory documentation on measuring methods: O’z O’U 0482:2009; O’z O’U
0502:2010; O’z O’U 0521:2011; O’z O’U 0422:2009 Procedure of measurements of the mass
fraction of lead, cadmium, arsenic and mercury in water and soil by the atomic absorption
method. Ruling document 118.3897485.20-93 Methodical Guidelines on performing
measurements of the mass fraction of zink by the photometric method. O’z O’U 0414:2009
Procedure of measurements of the mass fraction of copper in natural and waste water by the
photometric method. Y.V.Novikov, K.O. Lastochkina, Z.N.Boldina.Methods for studying the
guality of water in reservoirs. Determination of elements (iron, chromium) by the atomic
absorption spectrometric method. M., 1990, pages 239-250. Ruling document 118.3897485.11-
92 Detrmination of the content of oil products in soil, natural and waste water by means of
fluorescence spectroscopy. Ruling document 118.3897485.6-92 Gravimetric determination of
the quantity of suspended solids in waste water. O’z O’U 0556:2012 Procedure of measurement
of pH in natural, collector and drainage and waste water by the electrometric method. GOST
18190-72 on determination of residual available chlorine.

Regulatory documentation and plan on measurement objects: Summary of MAC and
tentative safe reference action levels (TSRAL) of harmful substances for water in fishery water
bodies. Water Supervision Standards 33-5.3.01-85 Instruction on sampling for analysis of
waste water.

pag. AVI-2


mailto:_@ssac.org

Conditions of performing the measurements:;_ Temperature- 23 °C._humidity — 60 %
(temperature, humidity and other

conditions)

Measurements performed by a subcontractor:

Results from performed measurements

Value of parameters
Ne Name of parameters MAC, (standard), Actual Compliance of
mg/dm® (mg/dm®) parameters with
Influent channel
Pb 0.1 0.0001 complying
Cd 0.005 0.00032 complying
Cu 0.001 0.0065 Not complying
Zn 0.01 0.0110 Not complying
Fe 0.05 0.6435 Not complying
1 Cr (3+4) - 0.0070 -
As 0.05 0.0220 complying
Hg 0.00001 not detected | complying
pH 6.5-8.5 7.78 complying
Suspended solids 15.0 10.0 complying
Residual chlorine - not detected -
Oil products 0.05 0.08 Not complying
Effluent channel .
Pb 0.1 0.0001 complying
Cd 0.005 0.00035 complying
Cu 0.001 0.0059 Not complying
Zn 0.01 0.0096 complying
5 Fe 0.05 0.7155 Not complying
Cr (34) - 0.0065 -
As 0.05 0.0126 complying
Hg 0.00001 not detected | complying
pH 6.5-8.5 7.94 complying
Suspended solids 15.0 120 Not complying
Residual chlorine - not detected -
Oil products 0.05 0.22 Not complying
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Date of performing the measurements: 12-14.03.13

Person in charge of the measurements Polyakova N.S.
(head of department) (signature)
(name)
Measurements performed by Polyakova N.S.
(signature) (name)

Date of release of the report
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ANNEX VII: STATEMENT ON ENVIRONMENTAL IMPACT (‘ZVOS’ STAGE I
NATIONAL ENVIRONMENTAL APPROVAL)
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STATE COMMITTEE FOR NATURE PROTECTION OF THE REPUBLIC OF UZBEKISTAN
5 Mustakillik sq. Tashkent 100017
Tel. +998 71 2394342, 2391171, Fax: 2391494

http://www.uznature.uz, e-mail: info@uznature.uz

7 November 2012, Ref. # 18/963

CONCLUSION

of State Environmental Appraisal

Subject of appraisal: EIA of construction of combined cycle gas turbine (CCGT) with a capacity of
230-250 MW at Takhiatash TPP

Owner: Takhiatash TPP JSC
Designed by: Teploelektroproekt JSC

To: Mr. B.T.Madreimov, Director, Takhiatash TPP JSC
cc: Mr. P.J.Aytmuratov, Chairman, State Nature Protection Committee of Karakalpakstan
Ms. T. B. Baymatova, Technical Director, Teploelektroproekt JSC

The materials of the first phase of Environmental Impact Assessment if the construction of
Combined Cycle Gas Turbine with a capacity of 230-250 MW at Takhiatash TPP were submitted
for State Environmental Appraisal.

The enterprise is located on the outskirts of the town of Takhiatash in Khodjeyli district, in 3
kilometres from the centre of the town. The nearest residential development is located 130
metres north of the plant.

The Takhiatash TPP specialises in generating electricity to satisfy the needs of the country’s
north-west. Installed generation capacity of the plant is 730 MW; in 2011, the plant has
generated 3276 min kWh electricity and 3240 GCal/h heat. Natural gas is used as primary fuel at
the plant, heating oil is backup fuel. Natural gas consumption in 2011 was at 1156.4 min m°,
heating oil was not used.

Current technological setup at the TPP is as follows:

e Four K-100-90 turbines, 100 MW each;
e Four TGM-151 boilers and two TGM-151-B boilers, with steam generating capacity of 220
tons per hour
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The modular plant includes two 210 MW units with two TGME-206 boilers and K-215-310 steam
turbine with a capacity of 215 MW. All boilers are connected to a single 150 metres high stack.

The process equipment has been in service for over 25 years (some facilities — for 43 years) and is
morally and physically outdated; as a result, its reliability and efficiency has substantially reduced,
there is a high risk of emergency situations.

Operation of the power plant results in emission of carbon and nitrogen oxides, sulphur and
nitrogen dioxides and benzapyrene into atmosphere; nitrogen and sulphur oxides contribute to
most of the emissions. Total emissions are at 3798.45 tons per year.

Atmospheric air in the area concerned is characterised by high pollutants content; according to the
Hydrometeorological Centre, maximum concentrations of nitrogen dioxide reached levels as high
as 0.6 times MAC, dust — up to 2.0 MAC, other substances are within allowable limits. The
Takhiatash TPOP and automotive transport are main contributor to nitrogen dioxide pollution,
high dust concentrations are caused by dust carryover from the dry Aral Sea bed. As a result of
emissions from the Takhiatash TPP nitrogen dioxide concentrations beyond boundaries of the
plant reach 0.4 MAC, i.e. allowable limits are exceeded by 1.2 times.

The proposed project envisages modernisation of the Takhiatash TPP, with construction of a
Combined Cycle Gas Turbine with a capacity of 230-250 MW, and replacement of worn out
equipment of Nr. Ill and Nr. IV boiler units including four TGM boiler plants and three
turbogenerators with a total capacity of 310 MW. The installed capacity of the power plant shall
be reduced down to 668 MW.

The projected equipment shall be installed on the southern side of the Takhiatash TPP, at the end
of main building. Construction of CCGT shall involve removal of guardhouse, gatehouse, some
production facilities and replacement of rail track. A land plot of 21.0 hectares shall be acquired to
set new boundaries of the plant’s protected territory.

As part of CCGT construction it is planned to organise 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.

Projected gas consumption after CCGT commissioning shall be at 1070.4 min m* per year, i.e. shall
reduce by 36.8 min m’ per year. Meanwhile, annual power generation shall increase by 724.6 min
KWh due to improved efficiency of the plant.

Flue gas from the CCGT shall be diverted to a dedicated 60 m high stack. Pollutant emissions
shall reduce down to 2879.0 tons per years (by 919.45 tons per year), and maximum
concentrations of nitrogen dioxide beyond the boundaries of the TPP shall be at 0.22 MAC (net
of normal environmental pollution).
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The impact onto the atmosphere during the pilot tests of the CCGT shall increase (due to
simultaneous operation together with existing boiler equipment); according to calculations,
maximum concentrations of nitrogen dioxide shall reach the levels as high as 0.45 MAC. In order to
avoid excessive atmospheric pollution, it is planned to implement stage-by-stage shutdown of
boilers during the pilot tests in accordance with the schedule approved by the management of
Takhiatash TPP.

Construction of the CCGT is planned to take place in 2014-2018, pilot tests shall last from January
2018 till December 2019. According to the schedule, boilers Nr 1-4 shall be shut down first, in the
first decade of January 2018 since they are the most worn out boilers connected to a relatively low
stack of 80 m and contribute to the most of atmospheric pollution; during the second decade of
2018, boilers Nr 5 and 6 connected to a 150 m stack shall be shut down.

If everything is completed as scheduled, the impact onto the atmosphere shall reduce gradually:
maximum nitrogen dioxide concentrations during the first decade shall be at 0.26 MAC, starting
from the second decade and throughout the pilot tests phase the level shall be at 0.24 MAC.
Dismantling of boiler plants Nr 1-4, 5, 6 is planned to take place from January till December
2019.

Water is supplied to the TPP from municipal water supply networks and from surface waters of
Suenli Canal originating from Amudarya River. Water is treated at Chemical water treatment plants
Nr 1 and Nr 2 before being used as boiler feed water. Given high salinity, hardness and turbidity of
surface water, the TPP rehabilitation project envisages to arrange for pre-treatment of boiler feed
water using a sedimentation basin and a slurry dump. Maximum water flow for use as a feed for
the CCGT shall be at 916 tons per hour, thus existing chemical water treatment plants have
sufficient capacity to ensure water consumption at the projected facility.

A double-section sedimentation basin for boiler feed water with a throughput of 1000 m? per hour
shall be organised in an earth ditch with protruding embankments made of clayey soil. The
technology provides for diversion of silt to the slurry damp area during cleaning procedures, the
water released from the slurry is returned back to the process.

As a result of decommissioning of Nr Ill and Nr IV boiler plants and introduction of recirculated
cooling water system, the annual water consumption is expected to drop by 173.6 min m* (from
451 to 277.4 min m®). The volume of water circulated in the cooling system of the CCGT shall be at
12862 m? per hour.

The overall flow of waste water shall decrease by 1.7 times after replacement of worn-out boiler
plants at the CCGT. Waster process waters contaminated by oil products, purge water and waste
water after chemical treatment are dumped into the offtake canal using the old arrangement.
Before discharge, contaminated water shall be cleaned of oil products at existing mechanical
treatment facilities (oil traps).

Replacement of worn equipment with a CCGT shall not result in any changes in the quantity and
quality of waste water.
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The CCGT shall be installed in an acoustic enclosure, provided with an integrated air cleaner
complete with filtering and air heating systems ensuring efficient cleaning of air supplied to the
CCGT’s suction pipe.

The analysis of the Takhiatash TPP’s operation over many years allows one to conclude that
physical and moral wear/tear of the process equipment was the main reason for occurrence of
emergency situations. Therefore, implementation of the project for construction of combined
cycle gas turbine to replace worn out boiler units shall help in improving environmental situation
in the area concerned.

The environmental appraisal of the materials 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 we find it advisable to proceed with the final stage — Environmental
Impact Statement (EIS), for the purpose of establishing limits of emissions of pollutants and
contaminants to the environment, of production waster formation and disposal broken down
for different years, in accordance 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 approves the draft environmental impact statement for the project for modernisation
of Takhiatash TPP involving construction of combined cycle gas turbine with a capacity of 230-250
MW, to replace physically and morally obsolete boiler equipment (boiler plants Nr 1-4, 5, 6).

The State Committee for Nature Protection of the Republic of Karakalpakstan is to follow up on
compliance by the enterprise with the requirements of nature protection related legislation
throughout installation of the CCGT at the territory previously occupied by ancillary facilities of the
Takhiatash TPP, to replace physical and morally obsolete boiler plants Nr 1-4, 5, 6, with
acquisition of additional 21.0 hectares of land to be added to the enterprise’s protected territory,
and with relocation of rail track.

Chairman: N.UMAROV

Prepared by:
T.Ishmukhamedova
tel. 239-16-99
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SAKIIIOYEHHUE

locynapereennoii sxonornyeckoii IKCHEPTHIBI

o obxexty: OBOC crpourenserna naporaszopoii ycranopku [1I'Y momuocTe0
230-250 MBt Ha Taxuaramckoif TOC
, 3akasumk:  OAO «Taxmaramckas TOC» t
PaspaGorunx: OAO «Ternoanekrponpoexm |

Mupexropy OAO «Taxmatamexas TIC»
MAJIPEUMOBY B.T.
xonuu: Tlpencexaremo I'ockoMprposs!
Pecy6muxu Kapakannakeran
AUTMYPATOBY I1K.
TexrmaecxoMy aupexropy OAO «TenmnoanexTponpoex
BAMMATOBOI T B.

Ha rocyapcrsennyio aKonorueckyio OKCIePTH3Y IPCACTABICHE MaTepHa-
JIBI TIEPBOTO STANA OLEHKH BO3/IEHCTBHS Ha OKPYXKAKOULYIO CPEMly CTPOHTE/BCTBA napo-
rasoBoif yeTaHoBKM MOIHOCTEIO 230-250 MBT Ha Taxuartamexoi TIC.

Ilpennpuamne pacnonaraercs Ha okpaune r.Taxwaram Xopseiimmiickoro
paiioHa B 3 KM OT ero nentpa. Bamkaitmasn sxmnas sactpoiika Haxomures B 130 M. K ce-
BepY OT NpeIupHATHS, 2

Taxmaramckax TOC CHenHanMsHpyercs Ha BhIpaboTke anekTpHueckoil
aHepruy st ofecnedeHns cesepo-zanagHoro peruosna pecnybiukn. VeraHopneHHAs
MOUIHOCTE CTRHIWH 110 3JIeKTPO3HEprur — 730 MBT, B 2011 FOy XIPEAUPHATHC BHIPA-
Gorano 3276 man. kBr.yu u TerosHepruy — 3240 I'kan/a. B xavecTBe 0CHOBHOID TOM-
mea Ha TOC ucnonbsyercs npupoamsii ras, PE3CPBHEIM TOIUIMBOM SBNSETCA Masyr. 1
Pacxon nmpupoanoro rasa s 2011 rogy cocrasmn 1156.4 s, Ma3yT HE UCIONB30-
Bascy.

Ha cymecrayiomee monosxkenue Texuonornueckoe obopynosanne TOC npen-
CTaBlIEHO:
o Tpems TypOunanmu K-100-90 mommoctsio 100 MBT Kaxas;
. O HETRIPEMS korroarperatavi TI'M-151 u aeyms kornoarperaramyu TIM-151-B
naponpou3BoAUTensHOCTRIO 220 T/9ac,
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B cocrar Gnounoit cranmua BxoasT zBa G1oka o 210 MBT ¢ NBYMS KOTIIO-
arperaramu TI'ME-206 u naposoit Typ6umoft K-215-130 mommoctsio 215 MBT. Bce
KOTHOATPETATE! HOAKTIOYeH ! K O/IHOM IEIMOBOI TpyDe BRICOTOH 150 M.

Texnonoruuecxoe oSopynosanue oKciryarupyerca Gonee 25 ner (orenn-
HEIX COOPYKeHHI — 43 rofa), MOPAIEHO M (HUINUCCKH YCTAPEIO, B CBA3Y C YeM 3HAYA-
TENRHO CHIDKCHA MX HAJICKHOCTh ¥ BBICOKA BEPOATHOCTE aBapmitHOM CHTYAaIMH.

Ipw skennyatauuu crasumm B armocdepy HOCTYTIAIOT OKCHIbI yracpona u
43074, AHOKCHIEI A30Ta 1 cephl U Gens(a)THpeH; OCHOBHAS JONS MPUXOMNTCSA HA OKCH-
AbI a30Ta ¥ cepil.  BriGpoc sarpasusionmx nemects coctasnger 3798.45 t/rox.

AtMocdepnnlii BO3AyX B.paccMaTpHBaeMoM pailione XAPAKTCPHIYETCH [MOBBI-
IICHHRIM COACPKAHMEM 3arpASHAIONAX BEIMIECTR; HO AaHEBM LleHTpa ruapoMereopo-
JIOIHYCCKOR  CIIyk0bl MaKCHMaIbHBIE KOHOCHTPAUHH AHOKCHAA A30TA COCTARIAIH

-0.6ITAK, no meums 2.0ITJTK, o ocransHEIM DelIecTBaM — HHKe JOITYCTHMERX 3HAYCHHI.
- OcHOBRON BKAay B 3arpizHcHUE arMoCc(ephl THOKCHAOM azora BHocaT Taxuartamcxas
TOC u asTOMOGMIEHEI TpaHCHOPT, BEICOKHE KOHIEHTPANMH TBUTH CIPOBOLHPOBAHEI
HBUISNEPEHOCOM € OCYIIEHHOro aHa Apaneckoro Mmopsa. Bribpocamu Taxmwaramckoii
TOC 3a ee npeaenamn GOPMEPYIOTCA KOHIEHTPAHE AHOKCHAA a30Ta, AOCTHIAIOIIHE
' 0.4I1/IK, T0-ccTh HAGMOAACTCSA NPEBLILICHHUE MOIMYCTHMBIX HOpPM B 1.2 pasa.
o R AP | L TpepnaraemMsiM IPOEKTOM MpeyCMATPHBAETCH mMojiepHm3anus Taxuaran-
( ¢Koti T3C co CTpouTeNRCTEOM HaporazoBoil YeTaHOBKH NPOM3BOANTENBHOCTEIO 230- |
50 "MBT ¥ samenoil HIHOIIEHHOrO KOTeNBHOro oGopymoBanus 111 u IV ouepenei,
25l .s}(mo‘waromero qeThipe Kownoarperara TI'M u Tpr TypGoarperara o6mel MOIMHOCTHIO
310 MBT. ITpy 310M yCTaHOR/ICHHAS MOIHOCT CTAHITMY CHAZHTCH 2o 668 MBT.
z [Mpoexrupyemoe oGOPYNOBAHHE YCTAHABTHBAGTCA C IOMCHOT cTroponsl Taxua-
Tamckol TOC x Topry rnasuoro xopnyca. Ctponrenscrso IIY CrY3aHO C MeMOHTA-
KOM KapayJNbHEIX noMemenu, snaans KITTT, nomeneHnit Npon3soACTBEHHOrO HasHa-
GEHHR, & TAKKE NEPeHOCOM KENIC3HOMOPOXKHEIX myTei. JUIs yCTAaHORICHHS HOBLIX Ipa-
HUI[ OXPAHHOMN 30HBI NPEANPHATHA NOTPeGYeTcs NOTIONHHATENHHETR OTBOJ| YH4CTKa 3eM-
au naomaneo 21.0 ra, _

B pamkax crpoureascrsa ITI'Y nnammpyertcs PasMECTUTEL HOBBIA In1aMooT-
Ban XBO npenBapHTelbHON OYHCTKE BOABI U NPYA-ACHapUTeIh XAMHYECKOH mpo-
MBIBKH KOTIA-YTHIM3ETOPA PAXOM C CYIIECTBYIOLINM HUTAMOOTBAIOM.

Hopmariero-paceTHEllf pacxon rasa nocse BBOAA B akcruryatamao [TV
coctasuT 1070.4 Mue.M/ros1, TO OTMeuaeTCs cHIXKeHEMe Ha 36.8 MrH.MY/ros. Ilpe sTom
rozosas BEIPabOTKA JMEKTPOIHEPTHH 32 cyer yrenmdennus KT/ yeramonxu YBCIHYHTCA
Ha 724.6 man.kBT.4. :

ABIMOBLIC rassl OT NApors3oBoli ycraHoBKH OGyayT OTBOAMTHCR qyepes
HHAMBHAYANLHYIO TPYGY BeICOTOMH 60 M. BRIGPOCH! 3arpasHsSiOMKX BemmecTs CHH-
warores 1o 2879.0 v/rop (wa 919.45 T/rox), a makcHMagbHLIE KOHUEeHTPAHH -
OKCHIAA a30Ta, dopmupyembie BniGpocamu TIC 3a ee npejenaMy, COCTABAT
0.22IIK (Ge3 yaera ¢ona).

Ha mepuos onnrtHo-npoMuentofi anpoSamun 'Y (1tpyr coBMecTHOM pa-
GoTe ¢ CYyIEeCTBYIOMMM KOTe/LHEM o6opynoBaHAEM) HArpy3Ka Ha armochepHEii Bo3-
AYX YBEIHUHTCH; COIIACHO pacvyeTaM MaKCHMATbHBIE KOHMEHTPALHH JHOKCHIA 830Ta .
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HOCTHTHYT: sHaMeHwi 045TIIK. B memsx HEJIOMYIICHUA CBEPXHOPMATHBHOID 3arpas-
HEHUS ATMOCEPHL | 1POEKTOM NPEYCMOTPEHO IO3TANTHOE OTKIIOYEHHE KOTHOB Ha Ie-
proat nenkrramns [V cornacuo paspaborarnoMy rpaduky, YTBEPHKIACHHOMY pyKOBO-
sAcreom Taxuarackoit THC.

Crpourensctro IIIY  mameuaercs ma 2014-2018 rr, ¢ sizpaps 2018 r. mo
nexabps 2019 r. mwaHWpyeTcs ee OmBITHO-NPOMEITITEHHAS anpodauusa. B coorsercr-
BHH © rpadMKOM B IEPBYIO ACKATY suBapa 2018 r. OTKMOYCHHMIO NOJUIEXKAT KOTNOAIpe-
rarst NeNe 1-4 xak nanGonce M3HONICHHBE, NOKIIOYCHIBE K CPaBHHTENLHO HU3KOMY
HCTOYHHKY (BBICOTa TPYOHI 80 M) W BHOCHIHE OCHOBHOMN BKIAN B Sarps3HeHHne aTMOo-~
cdepnt; BO BTOPYIO Aexaxy 2018 r, oTkmoyatores KoTisr NeNe 5-6, NOAKIMOYEHARIE K
MCTOYHUKY BHICOTOM 150 M.

Tlpu cobmopennn rpadmka NPOrHOIAPYETCS MIARHOE CHIDKEHHE HArpY3KH
Ha OKPYKAIOUIYIO CPey: B MEPBYIO AeKauy siuBaps 2018 r. MmakcHMaIbHBIE KOR-
JMERTpauun AHokcHaa azora cocTapat 0.26I11K, nayunas co BTopoii nexaanr u Ha
Bech nepuoa anpobauun II'Y — 0.24IUIK. Aemonran KoTsoarperaToB NeNe 1 -4,
5, 6 npeaycmarTpuBaerTcs ¢ AHBApSH N0 nekabpe 2019 roga. i

Hcrounnkom sonocHaGkenus TAC SRIMIOTCS rOpojicKue CeTH BOAONPOROZR
¥ NOBEPXHOCTHBIC BOMLI kanana Cyernnu, Gepymero Hawano us pexs Amyzapsu. [l
TOMMUTKH KOTENLHOr0 060pY/I0BAHNST BOJA HOArOTARIMBASTCH HA ycraHoskax XBO-1
4 XBO-3. YUuTHBAA BECOKYIO MEHEPAIM3AIHIO, JKECTKOCTE H MYTHOCTH IIOBEPXHOCT-
HBIX BOZI, B paMKax mozeprusaimn TOC rpeycMOTpeHa OpraHnM3aIis [Ipe(BapHTeTh-
Hol ouMeTKH 06asouHON (MognMTOMHON) BOABI © obycTpolficTBOM OTCTOHHHMKA M
HynenooTRasa. MakcuManbHEIR pacxoji BoAs! Ha MOANHATKY ycTaRaBmasacsmoi TTTY
cocraBut 916 T/9ac, To ecTh cymecraylonpe XBO nocire NpeABApPHTENLHON OYHCTKH
ofecrieyar HOTPeGHOCTE B BOZE MPOEKTHPYEMOH YCTAHOBKH.

HByxcexunonsriit oTcTONHMK 106aBOYHON BOMEL, PACCYMTAHHBINA Ha MPOXO-
Kuenue 1000 M*/uac, TIPEIyCMATPHBACTCA B 3eMISHOM KOTJIOBAHE C HACKITHBEIME OT-
PRRAAOIMUMH ambaMu U3 cyrimHKa. [1o TexHonorny wi, ofpasyromuiics MpA OUHCT- r
Ke OTCTOHHHKA, HANDABISETCH B NMY/NBIOOTBAN, M3 KOTOPOTO BHICBOBOAMBINANCA BOJA
BO3BPAINAETCH B IPOU3BOICTEO,

3a cyer BRIBO/IA M3 SKCILIYATAINH KOTEABHEIX arperatos IlI u IV ouepepneii n
sHe/ipenna Ha IMI'Y cuctemrr o6opoTHOro RojocHaGKeRHS OXKUAAeTCH CoKpalnieHHe
FOROBOTo NOTPEGIeHHS B! Ha 173.6 Manae’ (¢ 451 mmm® g0 277.4 mmam®), Liup-
Kysuuonusii o6beM o60poTHOro BojocHabXen s JuIs npoexrupyemMoit ITT'Y cocrarat
12852 m*/1ac.

OBmmii pacxon CTOYHBIX BOM MOCHE 3aMEHBI H3HOIICHHEIX KOT/IOAIPeraTos
Ha ITTY cnmsmares B 1.7 paza. [TpousBoACTRCHESE CTOYHBIE BO/J1bl, 3arpA3HEHARIC HEd-
TCIPOMYKTaMH, NPORYBOYHBIC BOMLL, a Taike or XBO cOpackBaioTCs B OTBOMSMI
KaHal no ToH xe npuHATOH cxeme. Ilepem cGpocom 3arpA3HEHHLIe CTOYHRIE BOJBI
UPOXOZAT OYHCTKY OT HE(TENPOAYKTOB Ha CYIIECTRBYIOWMX COOPYNKEHMAX MeXaHide-
CKOM 04MCTKH (Maca0I0BymKaX).

3amena M3HOWICHHOTO OGOPYAOBaHM: H& MAPOTA30RYIO ycranosky IV He
NoBNEeHeT A3MEHCHHH B KOJIMYECTHE M KAYCCTBEHHOM COCTaBe 06pasyromuxest OTXOAOB,
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ANNEX VIII. ENVIRONMENTAL MITIGATION MEASURES AND MONITORING
PLAN
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Appendix 1: Mitigation measures

A. Design and Preconstruction Phase

MITIGATION MEASURE N° 1

IMPACT CONCERNED Hazards for health and safety of the personnel and the
surrounding population.

DEFINITION OF THE Development of an Environmental, Health and Safety

MEASURE (EHS) Plan for the construction, operation and
decommissioning phases.

OBJECTIVE Reduce potential impact in environment and risks to
personnel and population

DESCRIPTION OF THE The EHS plans will be based on the general (April, 2007)

MEASURE / ISSUES THAT IT [and Thermal Power Plants (December, 2008) EHS IFC

INCLUDES guidelines and in the national legislation (Law about Labor

(1993), Law about Industrial Safety of dangerous industrial
bodies(2006) of RUz and existing regulation on Fire safety
(2004), Safety standards for operation of electrical devises
(2006), Rules for appliance and test of security facilities
used in electrical devises (2002), Safety standards for
operation of heat-mechanic thermal-trans

mission equipment. (1991), the Order of Uzbek
Supervision Agency of RUz in Power industry “Uzgos
nadzor” “About confirmation of rules for personal work
organizing (2002);KMK, “KMK 3.01.02-00", “Safety
engineering during construction”), whichever is more
stringent.

For the EHS decommissioning plan, especial attention
should be paid to the handling and management of
asbestos materials. In this regard, handling should:

1. Be only performed by specially trained personnel.

Training of specialized personnel and the
maintenance and removal methods applied should
be equivalent to those required under applicable
regulations in the United States and Europe
(examples of North American training standards are
available at:
http://www.osha.qgov/SLTC/asbestos/training.html)

2. Follow host country requirements, or in their
absence, internationally recognized procedures
(Examples include the American Society for Testing
and Materials (ASTM) E 1368 - Standard Practice
for Visual Inspection of Asbestos Abatement
Projects; E 2356 - Standard Practice for
Comprehensive Building Asbestos Surveys; and E
2394 - Standard Practice for Maintenance,
Renovation and Repair of Installed Asbestos
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MITIGATION MEASURE N° 1

Cement Products).

EHS will include an emergency or contingency plan and
rescue operations.

ORGANISATION Safeguard unit of the PMU (construction and
RESPONSIBLE FOR ITS decommissioning phases)

MANAGEMENT TPP EMT (operation phase)

PERIOD AND DOCUMENT IN |[[Construction, operation and decommissioning phases
WHICH IT IS SPECIFIED EHS construction plan

EHS decommissioning plan
EHS operation plan

PRECAUTIONS FOR None.

IMPLEMENTATION AND

HMANAGEMENT

MAINTENANCE None.

COST 25000 $US per EHS construction plan. Cost should be

covered by contract sum.

25000 $US per EHS decommissioning plan. Cost should
be covered by contract sum

40000 $Us per EHS operation plan

MITIGATION MEASURE N° 2

IMPACT CONCERNED All impacts during Decommissioning.

DEFINITION OF THE Design a Decommissioning Plan for the existing units I
MEASURE and IV at Takhiatash TPP.

OBJECTIVE Reduce potential impapt in environment and risks to
[personnel and population

A detailed Decommissioning Plan will be thought and
carefully designed in order to define every single point of
this activity.

The demolition and deconstruction work has to be
carefully planned and executed. In order to cover all the
points related to these kind of works, the following points
must be taken into account:

- Legal framework related to decommissioning.

- Description of the location of the project.
DESCRIPTION OF THE - Description of all the existing facilities to be
MEASURE / ISSUES THAT IT decommissioned.

INCLUDES - Scope of the Decommissioning Plan.

- Decommissioning strategy/works.

- Description of the works.

- Environmental assessment of the project.
- Relevant environmental factors.

Regarding environmental issues of the Decommissioning
project, the following points must be considered in the
Plan:

e Hazardous Materials Management.
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MITIGATION MEASURE N° 2

Spill Prevention.

Emergency Response.
Stormwater pollution prevention.
Revegetation.

Noise Control.

Traffic control.

Fugitive Dust Control.

Water conservation.

Specific consideration should be paid to hazardous waste
materials. Close Hazardous waste storage is 30 km far
away from the TPP and existing bunkers are full.
Construction of new bunker in the existing hazardous
\waste storage or construction of new hazardous waste
storage on or off site the TPP must be considered.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EPC CCPU & Decommissioning Contractor

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Decommissioning phase

HPRECAUTIONS FOR

IMPLEMENTATION AND None
MANAGEMENT
||MAINTENANCE None

HCOST

97500 $US. Cost should be covered by contract sum

MITIGATION MEASURE N° 3

IMPACT CONCERNED

All the impacts.

DEFINITION OF THE
MEASURE

Contractual environmental requirements

OBJECTIVE

Assurance that sufficient environmental management will
be followed by contactors.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

PMU will provide the successful contractor with the
translated EIA, including the EMP.
As specified by law, the contractor will be required to

retain an ecologic safeguard expert with EIA experience to
prepare a Construction Environmental Action Plan (CEAP)
and obtain all relevant permits. The contractor will not be
permitted to mobilize the workers without an approved
CEAP and the appropriate permits in place.

Contractual environmental requirements that must be
included in contracts are:

Ensure specific contractual requirement, e.g. withholding
of payment or penalty clauses, to ensure contractor’s
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implementation of environmental mitigation measures.

Contracts to require contractor to have designated staff to
oversee environmental issues and mitigation.

Contracts to include the requirement for the contractor to
provide environmental induction to all staff.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS
EPC CCPU & Decommissioning contractor

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Construction and Decommissioning phases.

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR None
IMPLEMENTATION AND
MANAGEMENT
IMAINTENANCE None
Environmental safeguard expert: 57000 $US/year. Cost

HCOST

should be covered by contract sum.

MITIGATION MEASURE N° 4

IMPACT CONCERNED

All the impacts.

DEFINITION OF THE
MEASURE

Institutional strengthening program

OBJECTIVE

Assurance that sufficient environmental management will
be followed by the institutions (SNPC).

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The Project Director will provide the SNPC inspectors with
the EMP and any supporting reports for use in their
inspection process. PMU will organize a 1-2 day workshop
and provide special training on environmental compliance
monitoring and reporting, focusing on gaps indentified in
this EIA. For this purpose PMU will hire an international
and national consultant supervision staff (safeguards
expert).

In the consulting phase the establishing of an
environmental management team and a management
program will be provided.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Training documentation

PRECAUTIONS FOR None
IMPLEMENTATION AND

MANAGEMENT

IMAINTENANCE None

lcosT 5000 $US for workshop
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MITIGATION MEASURE N° 5

IMPACT CONCERNED

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

DEFINITION OF THE
MEASURE

Carbon financing

OBJECTIVE

Carbon reduction strategy

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

As an improving efficiency project, GHG emission will be
reduced by the replacement of the obsolete units Il and IV
with the new combine cycle unit. This will allow
undertaking a Clean Development Mechanism procedure
for the project under the United Nations Framework
Convention on Climate Change.

This mechanism allows improvement of the emission
performance to be reflected in carbon credits, which can
then be sold. This fact open the possibility of securing a
contribution to the cost of installation

A PDD will have to be developed and approved previously
to commissioning.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

PMU

PERIOD AND DOCUMENT IN

Preconstruction phase

WHICH IT IS SPECIFIED PDD

PRECAUTIONS FOR None.
IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE None.

COST lincluded in the project

MITIGATION MEASURE N° 6

IMPACT CONCERNED

Hazards for health and safety of the personnel and the
surrounding population.

DEFINITION OF THE
MEASURE

Structural safety of the buildings

OBJECTIVE

Reduce potential risks to workers and public during
access to project facilities.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The following measures should be taken into account to
ensure the structural safety:
¢ Physical separation methods around the project site

in order to protect the public against hazards arising
from dangerous substances or process failures, as
well as nuisance caused by noise levels, odors and
various emissions. Integration of technical
establishment criteria and safety criteria to prevent
from failures due to natural hazards. To this end, all
project structures must be designed in accordance
with technical and study criteria determined by risks
specific to the site, including, among others, seismic
activity (in accordance with Uzbek Constructions
Norms and Regulations), slope stability, the wind
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MITIGATION MEASURE N° 6

load, and various other dynamic loads.

e The use of asbestos, PCBs and ozone depleting
substances in refrigeration systems will not be
permitted.

¢ Application of locally or internationally recognized
construction standards [ILO-OSH (2001), International
Code Council (ICC)] in order to ensure that the
buildings are designed and constructed in accordance
with solid architectural and technical practices,
including certain aspects for intervention in the case
of fire.

e Ensure unhindered access to the facilities and
availability of roads to them in case of emergencies.

e The entities in charge of researching and building the
plants must certify the applicability and relevance of
structural criteria used.

Moreover, the new plant will be built according to
international standards. Universal Design would apply to
all types of common places (ramps, elevators, bathroom
for people with disabilities, etc.).

ORGANISATION Safeguard unit of the PMU

RESPONSIBLE FOR ITS DCS

MANAGEMENT

PERIOD AND DOCUMENT IN |Purchase specifications and contracts. Bidding documents

WHICH IT IS SPECIFIED have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR None.

IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE None.

COST lincluded in the project

MITIGATION MEASURE N° 7

Potential soil and water contamination due to improper

IMPACT CONCERNED storage or manipulation of the work materials and/or
waste

DEFINITION OF THE . .

MEASURE Installation of transformers without PCB.

OBJECTIVE Avoid the installation of transformers that contained PCB.
The insulating oil shall comply with the international
standard IEC 60296 and shall free from PCB. The

DESCRIPTION OF THE reference method is IEC 61619.

MEASURE / ISSUES THAT IT (The detection limit for a single peak is 0,1 mg/kg In

INCLUDES accordance with the Stockholm Agreement, it is
recommended to install transformers with zero contain of
PCB.
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ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding

Purchase specifications and contracts. Bidding documents
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND

The transformer shall have an oil conservator tank that
shall have an oil level gauge with maximum and minimum

MANAGEMENT oil level and alarms.
MAINTENANCE HNone
COST HGood practice. No cost.

MITIGATION MEASURE N° 8

IMPACT CONCERNED

Outdoor air quality improvement due to the emission
reduction by the replacement of an obsolete with an
energy efficient technology

DEFINITION OF THE
MEASURE

Construction of a 60 m stack.

OBJECTIVE

Minimize contaminating gas emissions and make sure that
national and World Bank (World Health Organization) air
quality standards are fulfilled.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The project includes the construction of a 60 m stack, in
accordance with the result obtained which in accordance
with the Environmental Protection Agency (EPA)
atmosphere pollutant dispersion model (AERMOD). Stack
height calculated with the Good International Industry
Practices (GIIP) formula is 112,5 m. Constructor should
analyze if with a 60 m stack height, excessive ground level
concentrations due to downwash, wakes and eddy effects
is avoided as current design stack location is close to the
existing TPP buildings. If the ground level concentration is
in excess, mitigation measures, including increasing stack
height, should be adapted (see mitigation measure # 11)

The stack will be provided with sampling doors, platforms,
access routes, lighting and supports, etc. placed at correct
height for manually sampling emission gases. Particularly
stack should be constructed taking into account EN:
15259:2007 “Stationary source emission requirements for
the measuring sections and sites and for the
measurements objective, plan and report” or similar.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU

DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.
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MITIGATION MEASURE N° 8

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

Application of appropriate marking systems to ensure
proper visibility of the facility and avoid potential aircraft
accidents.

MAINTENANCE

None.

COST

Included in the project

MITIGATION MEASURE N° 9

IMPACT CONCERNED

Outdoor air quality improvement due to the emission
reduction by the replacement of an obsolete with an
energy efficient technology

DEFINITION OF THE
MEASURE

Use of low NO, emission technology

OBJECTIVE

Minimization of NO, emissions

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The project includes use of low NO, emission burners.
Design will be take into account compliance with emission
limits contained in the World Bank Thermal Power Plant
Guidelines (2008) for combustion turbines (51 mg/Nm3,
dry basis, 3% 02).

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

None.

MAINTENANCE

Regular maintenance of installations.

COST

Included in the project

MITIGATION MEASURE N° 10

IMPACT CONCERNED

Outdoor air quality improvement due to the emission
reduction by the replacement of an obsolete to an energy
efficient technology

Hazards for health and safety of the personnel and the
surrounding population..
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MITIGATION MEASURE N° 10

DEFINITION OF THE

Installation of a Continuous Emissions Monitoring System

MEASURE (CEMS) and recording equipment.
Monitoring and continuous recording of atmospheric
OBJECTIVE emissions produced by the CCPU to guaranty emission

standards fulfillment.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The project includes the installation of a Continuous
Emission Monitoring System (CEMS) to check compliance
with the emissions national and international (World Bank
Thermal Plants IFC Guidelines 2008) standards. At

national level, emissions are approved by SNPC licenses
on “Maximum allowed discharge of pollutants in air”. This
license should be re-approved every 3-5 years.

Considered pollutants to analyze and record continuously
and automatically are: SO2, NOx and CO.

NOx should be measured in NO2 and NO in accordance
with national emission standards.

The continuous measurements carried out will include the
measurement of the oxygen content, and should also
include temperature, pressure and water vapor content of
the exhaust gases.

The continuous measurement of the water vapor content
of the exhaust gas shall not be necessary, provided that
the sampled exhaust gas is dried before the emissions are
analyzed.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU

DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

Sample and analysis methods should apply national or
international methods, such as those published by the
ISO.

MAINTENANCE

Maintenance and calibration specified by the manufacturer
of the equipment.

COST

Included in the project
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MITIGATION MEASURE N° 11

IMPACT CONCERNED

Outdoor air quality improvement due to the emission
reduction by the replacement of an obsolete to an energy
efficient technology

Hazards for health and safety of the personnel and the
surrounding population.

DEFINITION OF THE
MEASURE

Air quality levels will be controlled by means of an air
quality and a meteorological station

OBJECTIVE

Measuring levels of air pollutants inmission. Collection of
data to know the local weather system for the
interpretation of air pollution data collected in monitoring
station.

Monitoring the current impact of emissions in the values of
inmission of pollutants emitted.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The project includes an air quality and a meteorological
station. Air quality station includes SO2, NOx, and
Particulate Matter. In order to include both national and
international air quality standards the following parameters
should be measured:

3 Particulate matter should be measured as TPM,
PM10 and PM2,5.

. NOX should be measured as NO2 and NO.

3 CO should be measured also.

Air quality station should be located in the predicted
maximum ground level concentration point. To locate this
point a specific study should be carried out taking into
account results of the atmospheric dispersion model,
power supply, location within the national territory, etc.

Meteorological station includes relative humidity, wind
direction/speed, barometric pressure.

Monitoring station should be located within the TPP
terrains in order to gather information of the
meteorological dispersion conditions of the exhaust gas.

Air quality and meteorological stations must be installed
and in operation in the pre-construction phase in order to
gather air quality baseline data prior to construction of the
stack.

Assessment of the data recorded will be used to check if
the height of the stack complies with air quality standards.
In case of exceeding air quality standards, mitigation
measures should be undertaken (e.g. stack height
increase).

Data will be saved by the recording device integrated into
analyzer case and transferred to Main Control Room
panels. The database compiled in there could be transfer
to UES TSO (Unified Energy System Transmission
System Operator of the Republic of Uzbekistan).

ORGANISATION

Safeguard unit of the PMU
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MITIGATION MEASURE N° 11

RESPONSIBLE FOR ITS
MANAGEMENT

DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

Implementation of national and international methods of
collection and analysis of samples.

Check that the measuring instruments are set and
approved by a competent body, and properly calibrated
and contrasted by organizations authorized by it.

Check the correct operation and calibration of equipment
installed and the state of the computer systems.

MAINTENANCE

Maintenance and calibration specified by the manufacturer
of the equipment.

COST

Included in the project
Air quality station location study: 25000 $US

MITIGATION MEASURE N° 12

IMPACT CONCERNED

Increase in noise levels as a result of operating the new
Takhiatash CCPU.

DEFINITION OF THE
MEASURE

Building and/or Installing noise attenuation devices.

OBJECTIVE

Eliminate or reduce the noise transmitted to the outside
through the operation of new plant and associated
facilities.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In accordance with the project, the following acoustic noise
and vibration reduction measures have been included:
Fans, smoke exhausters and pumps will be installed on
resiliently supported base. Pumps, pie-lines, fans and air
conduits will be separated by flexible joints. Cases of air
conduits will be covered with special vibro-acoustic plaster.
Also, the following measures will be installed in the
ventilation units

- Installation of vibration
absorbers under centrifugal fans of input, extraction
systems and air conditioning system

- Installation of splitter
silencers and sound traps at air pipelines

- Connection of fans to
the grid via flexible connectors

- Speed of air flow in air

pipelines will depend on facility type and number of

personnel there in order to prevent aerodynamic noise

- Air ventilation

chamber structures installed in buildings with low
ermissible noise level, will be covered with heavy sound
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MITIGATION MEASURE N° 12

insulation

Also the following measures should be taken into account:
- Boilers: they will have the elements required to reduce
noise. Thermal sealing will be designed so as to reduce
noise.

- Air intake conduits will be coated with noise-reducing
materials.

- Steam by-pass conduits and the super heater will be
coated with acoustic noise reducing materials.

- The safety valves and pipes for purge recovery will have
silencers.

- For all fluids discharged into the atmosphere under
pressure (gas and steam) noise reduction silencers should
be planned.

For the new unit, the weighted acoustic pressure A,
measured at 1.5 m from the floor or from the ground, at a
distance of 1 m from the noise source, will not exceed 80
dB (A) under normal operating conditions. Noise and
vibration mitigation measures will fulfil whichever is more
stringent between: 1) SanR&N No 0120-01 “Sanitarian
norms for noise level at the working places”; 2) Table
2.3.1. Noise limits for various working environments of the
\World Bank IFC general EHS guidelines (2007).

If any of the equipment exceeds the values prescribed,
necessary measures will be taken.

ORGANISATION Safeguard unit of the PMU
RESPONSIBLE FOR ITS DCS
MANAGEMENT

Purchase specifications and contracts. Bidding documents
PERIOD AND DOCUMENT IN fhave to include assurance that EMP will be followed. The

WHICH IT IS SPECIFIED EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR

IMPLEMENTATION AND None

MANAGEMENT

MAINTENANCE Regular maintenance of installations.

COST Included in the project

MITIGATION MEASURE N° 13

Potential soil and water contamination due to improper
IMPACT CONCERNED storage or manipulation of the work materials and/or
waste.

DEFINITION OF THE

MEASURE Double-walled composite for underground storage tanks.

Avoid contamination or alteration of groundwater and soil

OBJECTIVE : :
from spills of oil.
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MITIGATION MEASURE N° 13

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Underground emergency drain oil tank in the engine room
of the turbine building must be design double-walled
composite, o specially coated storage and piping systems.
A mean of detecting leaks between the two walls should
be provided.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR

IMPLEMENTATION AND None
MANAGEMENT
Checking the state of preservation of tanks and their water
MAINTENANCE tightness.
COST Included in the project

MITIGATION MEASURE N° 14

IMPACT CONCERNED

Potential soil and water contamination due to improper
storage or manipulation of the work materials and/or
waste.

DEFINITION OF THE
MEASURE

Hazardous materials and wastes storage design to avoid
spillages or overflowing

OBJECTIVE

Avoid contamination or alteration of groundwater and soil
from spills of oil or chemicals.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In the project, the design characteristics for the storage
facilities (chemical and materials storage; drummed oil
storage) are: external wall three-layer cladding “sandwich-
panel”; rolled roofing material; asphalt-concrete perimeter
works with the width of less than 1 m around the buildings.

Hazardous materials or wastes (chemicals, oil, etc) will be
carried out in sealed holding tanks with a secondary
containment with sufficient capacity to retain the discharge
caused by the rupture of the 110% largest container or
25% of the combined tank volumes stored. These
secondary containments will be made of impervious,
chemically resistant material and should also consider
means to prevent contact between incompatible materials
in the event of a release

Adequate ventilation where volatile hazardous materials or
wastes are stored should be provided.

The holding tanks will also ensure the containment of flows
due to loading and unloading of hazardous materials and
products.

Oil tanks will include pumps shutting off devices to prevent
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MITIGATION MEASURE N° 14

overfilling and oil level will be monitored in a continuous
basis.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR

IMPLEMENTATION AND None
MANAGEMENT
Checking the state of preservation of tanks and their water
MAINTENANCE tightness.
COST Included in the project

MITIGATION MEASURE N° 15

IMPACT CONCERNED

\Water resources intake reduction

Potential improvement of the aquatic ecosystems as a
consequence of partial replacement of an open cooling
water system to a closed one.

DEFINITION OF THE
MEASURE

Design of a closed cooling water system for the new
CCPU

OBJECTIVE

To reduce water intake flow and temperature increase
impact

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In accordance with the “Law on water and water use” of
Uzbekistan the process water supply of the new CCPU wiill
in accordance with the closed cooling water system.
Therefore, the option for open cooling water system for the
new CCPU is not considered as it is not an
environmentally friendly solution.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR

IMPLEMENTATION AND None
MANAGEMENT
MAINTENANCE None

COST

Included in the project
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MITIGATION MEASURE N° 16

IMPACT CONCERNED

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

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

DEFINITION OF THE
MEASURE

Cooling tower design.

OBJECTIVE

HMinimize the drift loss rate in cooling towers

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In order to minimize the entrainment of drops in the
exhaust air, cooling towers shall incorporate drift
eliminators, which are devices placed inside the tower to
prevent drops from going out with the air. The drift
eliminator system’s performance will be such as to ensure
drift loss rate of 0.001%.

A proper design of the cooling tower shall be applied in
order to reduce soiling.

The location and direction of the cooling towers should be
carried out taking into account wind direction and speed in
order to have an optimum efficiency and therefore
reducing size of cooling steam plume.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR

IMPLEMENTATION AND None

MANAGEMENT

MAINTENANCE The specific maintenance conditions for the cooling towers
COST Included in the project

MITIGATION MEASURE N° 17

IMPACT CONCERNED

Alteration of the water quality as a consequence of effluent
discharge.

DEFINITION OF THE
MEASURE

Design of effluent treatment system to fulfill discharge
standards.

OBJECTIVE

Avoid surface water contamination.
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MITIGATION MEASURE N° 17

DESCRIPTION OF THE The effluents generated by operation of the new facilities
MEASURE / ISSUES THAT IT |lof CCPU are:
INCLUDES = Domestic effluents

Domestic wastewater or sanitary effluents is
discharged, without treatment, though pipe line to the
Takhiatash Municipal Waste Water Treatment Plant.
This plant should fulfill sewage effluent standards of the
general IFC EHS guidelines (2007) and otherwise the
necessary facilities should be included in order to fulfill
these standards previously to the discharge to the
Municipal Waste Water Treatment Plant.

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

= Qil 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 waste channel.
This pond will be made of impervious, chemical
resistant material. Material used for the construction will
have to resist high differences of temperature between
stations in order not to crack.

= Circulation system blowdown
Cooling tower blowdown water as relatively clean is
discharged into the outlet channel of Takhtiatash TPP
without treatment.

Effluent treatment system and cooling water system of the
new CCPU will be designed in order to fulfill new MAD for
the CCPU and Thermal Power Plants EHS IFC guidelines
(2008), whichever is more stringent. If natural water quality
intake already excess standards, effluent treatment system
and cooling water system will be designed in order not to
increase levels of pollution.

ORGANISATION Safeguard unit of the PMU

RESPONSIBLE FOR ITS DCS

MANAGEMENT

PERIOD AND DOCUMENT IN (Purchase specifications and contracts. Bidding documents

WHICH IT IS SPECIFIED have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR None

IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE Regular maintenance of installations.

COST Included in the project
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IMPACT CONCERNED \Water resources intake reduction

Potential effects on water resources due to the increase of
water consumed for the new Unit.

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.

DEFINITION OF THE Implementing an effluent continuous control system
MEASURE
OBJECTIVE Comprehensive control of effluent to avoid pollution of

surface waters due to poor operation of effluent treatment
at the power plant.

DESCRIPTION OF THE Project includes automatic measurement of pH and
MEASURE / ISSUES THAT IT (temperature in the cooling water system. These
INCLUDES measurements should be located at the intake and

discharge points. Conductivity and flow should be
measured on the same basis also.

Check that the global monitoring and recording equipment
works properly and that the discharge limits are met at any

time.

ORGANISATION Safeguard unit of the PMU

RESPONSIBLE FOR ITS DCS

MANAGEMENT

PERIOD AND DOCUMENT IN (Purchase specifications and contracts. Bidding documents

WHICH IT IS SPECIFIED have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR Check that the global monitoring and recording equipment

IMPLEMENTATION AND works properly.

MANAGEMENT

MAINTENANCE IRegular maintenance of equipment

COST lincluded in the project

ITIGATION MEASURE N° 19

IMPACT CONCERNED 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.
DEFINITION OF THE Implementation of an optimized chemical dosing system
MEASURE for cooling water treatment and control.
OBJECTIVE Avoidance of altering water quality and aquatic habitat
conditions in the vicinity of the discharge point.
DESCRIPTION OF THE The water treatment for the cooling system of the new
MEASURE / ISSUES THAT IT [[CCPU shall be designed with a biocide (sodium
INCLUDES hypochlorite) dosage performed by a control and global

pag. AVIII-AP1-17



ITIGATION MEASURE N° 19

monitoring equipment with automatic dosage calibration.
Total residual chlorine should be measured at the
discharge point continuously. This will lead to process
optimization and, therefore, a minimum requirement of
chemicals additives, achieving a minimum concentration
at discharge with consequent environmental benefits.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU

DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND

Check that the global monitoring and recording equipment
works properly.

MANAGEMENT
MAINTENANCE Regular maintenance of equipment
COST Included in the project

MITIGATION MEASURE N° 20

IMPACT CONCERNED

Potential effects on, and disturbances to, the aquatic
ecosystem through the installation of the water extraction
system.

DEFINITION OF THE
MEASURE

\Water intake system environmental design

OBJECTIVE

Avoid impact on aguatic habitat.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

\Water intake mouth will be provided with two constructions

for trash racks and screens, which will act as fish
protection structures. Maximum through-screen design
intake velocity should be reduced to 0,1524 m/s

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

HSafeguard unit of the PMU

DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR None

IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE INone

COST Good practice. Not specific cost but to include this

recommendation on the design.
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IMPACT CONCERNED

Potential impact on the landscape due to the physical
presence of new CCPU.

DEFINITION OF THE
MEASURE

Landscape design for the new unit and auxiliary
installations.

OBJECTIVE

Minimize the impact on the landscape caused by the
physical presence of the new plant.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Materials, colors and shapes shall be selected for their
ability to integrate harmoniously into the surrounding
landscape. Care should be taken over the finishing of
fronting structures for buildings, so that they integrate into
the landscape, avoiding colors and shapes that are
reflective or conspicuous. The new buildings will be made
on the same patterns as existing ones.

Particular attention will be given to corrosion protection of
plant, equipment and buildings particularly where exposed
to the elements. All plates for fabrication will be their

surfaces protected from further corrosion after fabrication.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
DCS

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts. Bidding documents
have to include assurance that EMP will be followed. The
EIA including EMP must be attached as part of bidding
documents.

PRECAUTIONS FOR
IMPLEMENTATION AND

Use of materials, colors and shapes respecting the
environment

MANAGEMENT

MAINTENANCE Checking the adaptation to the environment of the
selected solution. The maintenance and preservation
facilities will be done correctly.

COST Included in the project. Good practice. Not specific cost

but to include this recommendation on the design.
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Construction of CCPU and Decommissioning of units lll and IV

MITIGATION MEASURE N° 22

IMPACT CONCERNED

All the impacts

DEFINITION OF THE
MEASURE

The Safeguard unit of the PMU for the site will be the
highest ranking team in charge of all environmental
aspects both in the construction and decommissioning
phases. EMT will be in charge of:

- File control of contractors.

- Check of the list of documents and environmental
conditions provided to contractors.

- Monitoring the progress and control the
environmental behavior of contractors.

- Supervision of compliance with the EMP, EHS
plan and Non Compliance annotation reported.

- Proposal for corrective or preventive measures
corresponding to the resolution of non-compliance.

OBJECTIVE

Controls performed during the actual work development
which ensures the implementation of the mitigation
measures detailed in the EMP.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

A communication and evaluation procedure will be
developed to oversee contractors' environmental behavior.

Supervision of contractors’ activity and verification that
procedures and requirements are properly applied.

Supervision observance of measures set out by the EMP
under applicable legal conditions.

Ensure that contractor liaises with local community on
approach to mitigation.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU.

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction plan
EMP decommissioning plan.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

The activities of the Safeguard unit of the PMU will be
supervised by the EHSGH that will conduct a review of all
documentation.

MAINTENANCE

None.

COST

Included in the project
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IMPACT CONCERNED

Hazards for health and safety of the personnel and the
surrounding population.

DEFINITION OF THE
MEASURE

Continuous execution of the EHS plan for construction
and decommissioning phases

OBJECTIVE

Avoid environmental impacts, health and safety risk.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Special precautionary provisions to be taken into account
in relation with contamination risks of air, water and soils
and work safety prescriptions.

. Specify waste management

3 Specify lay-out and function of latrines or chemical
toilets, and detail clean-up operations.

J Implementation of rodent control measures and
monitoring.

. Providing essential personal protective equipment
3 Implement accident reporting and investigation

procedures with reporting of the root cause of individual
cases, and analysis of weekly and monthly statistics.

. Periodic audit of accident reports and safety
system.

J Carry out regular awareness campaigns among
work staff,

The staff involved in the construction of new CCPU as well
as the decommissioning of the units Il and 1V will be
aware of safety, health and environment so they
understand the risks associated with the activity
undertaken and realize how to do their tasks with the least
possible risk to their health and the environment. For this
purpose a Training Program will be developed
considering:

J Education and training of workers on regulations
on environment, work safety and risk prevention and to
obey them.

. Conduct regular safety awareness campaigns for
both the workforce and the general public, including
specific hazards associated with the spread of HIV/AIDS.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction plan
EMP decommissioning plan.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

Particular emphasis will be laid on site worker training.

MAINTENANCE

"None

COST

“Cost should be covered by contracts sums
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IMPACT CONCERNED

All impacts during Decommissioning.

DEFINITION OF THE

Implementation of the Decommissioning Plan for the

MEASURE existing units Il and IV at Takhiatash TPP.
The Decommissioning Plan will include the best available
OBJECTIVE decommissioning management procedures and

technologies.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The equipment of the existing units 1l and IV, will be
decommissioned in accordance with an agreed
Decommissioning Plan. This will provide for the protection
SO as not to pose an unacceptable risk to human health,
safety, and the environment due to the presence of
pollutants

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Decommissioning contractor

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Decommissioning Plan

PRECAUTIONS FOR

IMPLEMENTATION AND None

MANAGEMENT

MAINTENANCE None

COST HCost should be covered by contracts sums

MITIGATION MEASURE N° 25

IMPACT CONCERNED

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

DEFINITION OF THE
MEASURE

Contractor’s grievance mechanism development

OBJECTIVE

Avoid nuisances and impacts to neighboring activities and
households.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

» Include in contract clauses contractor’s responsibility to
mitigate nuisances, noise, vibration, and dust impacts and
other nuisances to neighbors.

» Ensure that contractor incorporates good construction
management practices

» Ensure that contractor liaises with local community on
approach to mitigation.

» Clarify by signboards on construction sites and/or
stickers on equipment outlining how affected parties can
lodge complaints.

» Ensure that contractor records complaints and
responses, conducts resolution monitoring, and includes
information on complaints in regular progress reports.

» Audit complaint files and verify closeout

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
EPC CCPU & Decommissioning contractor
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Grievance mechanism within EMP construction and
decommissioning plans

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

PRECAUTIONS FOR

IMPLEMENTATION AND None

MANAGEMENT

MAINTENANCE None

COST Included in the Environmental Safeguard Expert tasks

MITIGATION MEASURE N° 26

IMPACT CONCERNED Potential hygienic risks for the health and safety of
personnel and the surrounding population.
DEFINITION OF THE Determining the necessary measures for dealing with
MEASURE potential risks arising from soil contamination
OBJECTIVE Avoid environmental, health and safety risk due to the
management of contaminated soil
DESCRIPTION OF THE \When ground contamination is suspected during any
MEASURE / ISSUES THAT IT |[[phase of the project, or that this contamination is
INCLUDES confirmed, the cause must be identified and rectified.

If when starting the construction of new CCPU, soil
pollution is observed, the contaminated land should be
managed in order to avoid risks to human health and
ecological receptors. The objective will be to reduce the
level of contamination on the site to prevent human
exposure to contamination.

For determining the necessary measures for dealing with
potential risks, the method specified in paragraph”1.8.
"Polluted sites and soils" in the Health and Safety
Environmental Guidelines of the World Bank (December
2008) shall be applied.

This method of assessment will determine if the three risk
factors named "contaminants”, "receptors" and "ways of
contamination”, co-exist or are likely to co -exist on the

project site within the current or future use of the land.

\When it is determined that the three risk factors are
present, the following measures must be taken :

1. Risk identification:

e Place identification.

e Sampling and testing of contaminated materials in
accordance with the set up technical procedures.
Evaluation of analytical results in accordance with
local and national regulation concerning contaminated
sites. In the absence of such regulations or
standards on the environment, other sources of
standards or guidelines may be consulted
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e Examination of potential human and / or ecological
receptors , and ways of exposure

2. Temporary risk management:

Temporary measures of risk management must be taken
at all levels of the project life cycle, when the presence of
soil contamination could be an immediate danger, for
example:

e Presence of an explosive atmosphere caused by a
contaminated site.

e The accessible and excessive contamination, due to
the power of contaminants, could give rise in case of
short-term exposure to an acute toxicity, with long-
term irreversible effects, to a sensitization or also to
the accumulation of bio accumulative and toxic
persistent substances.

e  Concentrations of pollutants higher than Risk Based
Concentrations of Risk (RBC, USEPA).

3. Detailed risk assessment

This evaluation will facilitate decisions on risk
management in contaminated sites. Among the specific
objectives of risk assessment, the following will be
indicated :

e Identification of receptors

e  Determine whether the presence of contaminants are
in proportions that are potentially harmful to health

e Determine how the receptors are exposed to
contaminants

e Identify the types of adverse effects arising from
exposure to contaminants

e  Quantify the extent of health risks based on a
guantitative analysis of exposure to contaminants and
toxicity

e  Determine how current and future land use affects
expected risks.

e Quantify the potential risks to the environment and /
or health arising from the migration of contaminants
off-site

e Determine the likely stability, increase or decrease of
risk over time in the absence of any rehabilitation
measure

4. Permanent measures to reduce risks

e Risk mitigation strategies for sources of contamination
and exposure levels (examples):
— For soil, sediment, sludge, groundwater, surface
water and leach ate: Biological / physical / chemical
/ thermal treatment in situ or off site, containment,
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natural attenuation, depending on different
situations.

— For the soil vapour intrusion: Vapour extraction,
depressurization under the foundations, installation
of a waterproof barrier, etc..

e  Risk mitigation strategies for exposure course

(examples):

Provision of alternative access to water when
needed.

Recovery of soil contaminated by a minimum of 1 m
of uncontaminated soil to prevent any contact with
humans, and the penetration in contaminated soil
of plant roots and small mammals.

— Paving of contaminated soil as a temporary
measure to prevent a path allowing direct contact,
or the production and inhalation of dust.

— Use of a ditch system to intercept and pump and
treatment technologies to prevent the discharge of
contaminated groundwater from affecting other
sites.

Precautions for health and safety will always have to be
considered to minimize exposure to risks. Furthermore,
staff working on contaminated land must be specially
trained on health and safety, for activities related to
contaminated soil.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

Safeguard unit of the PMU
EPC CCPU & Decommissioning contractor

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Specific procedure of the EHS construction and
decommissioning plans

PRECAUTIONS FOR
IMPLEMENTATION AND

Organize periodic servicing in accordance with
predetermined plan.

MANAGEMENT
MAINTENANCE [None.
COST [To be estimated if soil pollution is found out

MITIGATION MEASURE N° 27

IMPACT CONCERNED

Potential elimination of vegetation during land and
vegetation clearing.
Potential soil compaction.

DEFINITION OF THE
MEASURE

Topsoil stripped and safely stockpile where it is available
for re-use.

OBJECTIVE

Top covering layer of soil available when reaching
completion of the project.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Top soil coming from earthmoving will be properly
stockpiled and preserved in order to be re -use in
recovering works. This material will be spread out and
cover areas to revegetate after finishing civil works.
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5,5 meters width on the base.

Neither the height of these piles, nor the width on the base
will exceed 2 and 5,5 meters respectively. The slope of
heaps will be never higher than 1/1 proportion.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

The shape of these piles won't be higher than 2 meters,
HEMT

PERIOD AND DOCUMENT IN [[EMP construction
WHICH IT IS SPECIFIED Construction plan

IMPLEMENTATION AND be strictly respected as well as the fact that top soil won’t
MANAGEMENT be mixed with different kind of materials.

The location of the heaps will be never close to riverbeds

PRECAUTIONS FOR In order to avoid damage, the dimension of the piles will
or strong wind areas.

fertilizing, seeding and watering works.

Complementary irrigation will take place when especially

MAINTENANCE To preserve the quality of this land it could take place
dry conditions.

COST |Good practice. Not specific cost.
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IMPACT CONCERNED

Discrete and local increase in particulate matter
suspended in air.

DEFINITION OF THE
MEASURE

Dust control

OBJECTIVE

Maintain air and surface vegetation free of dust.
Avoid alteration of air quality.
Avoid the visible presence of dust.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

\Water sprinkling for establishing dust and preventing dust
dispersal over wind exposed areas that contain heaps of
earth or other substances; excavated or stockpiled soil
and sand before loading; terrain or areas which vehicles
frequently access, and in neighboring sensitive areas
which could be affected.

Trucks carrying sandy materials/waste should be covered
over with tarpaulins or any other means for avoiding
particle dispersion. The device must cover the entire truck.
Speed of vehicles shall be limited particularly on unpaved
areas

Provide for wheel washing at site exit

Provide for road cleaning to remedy an spread due to site
traffic

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.
Construction plan

PRECAUTIONS FOR
IMPLEMENTATION AND

Taking as a threshold to do the watering, the visible
presence of dust by simple visual observation.

MANAGEMENT Pay attention when filling and emptying buckets of trucks
to avoid raising dust.

MAINTENANCE HMaintain in good preservation the tarpaulins used to cover
dump trucks. Use an appropriate cover, making sure not
to leave any openings.

COST lincluded in the project.

MITIGATION MEASURE N° 29

IMPACT CONCERNED

Degradation of air quality due to exhaust emissions from
construction and decommissioning equipment.

DEFINITION OF THE
MEASURE

Control of gas emissions generated by construction and
decommissioning vehicles.

OBJECTIVE

Maintain good air quality in terms of air pollutants in the
construction phase and decommissioning.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In order to control and reduce gas emissions as far as
possible, the engines of on-site vehicles should be
serviced and tuned by a competent entity. All heavy
equipment and machinery shall be fitted in full compliance
with the national SNPC and local regulations with regards
to emissions and noise.
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Application of mechanical maintenance programs
recommended by manufacturers.

Inform drivers of the benefits of good driving practices that
reduce vehicle fuel consumption and the risk of accidents.
Emphasize the importance of avoiding sudden
accelerations and respect the speed limits.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

Check that all licenses of machines are up to date and
that they have been through the appropriate inspections
and that only properly registered and well-maintained
vehicles are used.

Check that all the machines meet the standards on
emissions of pollutants, noise and vibration.

The authorized service is responsible for servicing.

MAINTENANCE

The site manager will make sure that all machinery is in
good condition and will ensure they have the
corresponding certificates.

COST

Good practice. Not specific cost

MITIGATION MEASURE N° 30

IMPACT CONCERNED

Potential increase in the noise level

DEFINITION OF THE
MEASURE

HMitigation of noise emissions.

OBJECTIVE

Minimize inconvenience to staff and population by noise
coming from action on the site.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

In order to reduce noise emission, the following criteria
should be adapted:

1) Construction and decommissioning activities which
cause excessive noise will be programmed for normal
working hours. As a rule, the operation of heavy
equipment shall be conducted in the time span 7am-7pm
only, unless otherwise agreed with local residents (enforce
speed limits, and restrict operation hours through roadside
villages and settlements). All events used during start up
activities will be adequately silenced to avoid excessive
noise. Activities such as steam blowouts and testing
safety valves will be programmed for normal working
hours.

2) For machine and personnel movement on site:
- When site operations begin, verify that construction
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vehicles have undergone the corresponding technical
inspections. For any vehicle with mechanical engine,
transmission, body and any other element capable of
producing sounds and vibrations and, in particular, the
silencing of exhaust gases, must be in good operating
condition.

- All the equipment, which generates excessive noise,
such as compressor, jackhammers shall be enclosed to
prevent noise nuisance.

-As far as possible, drivers of all the vehicles on site
should adapt their speed so as to reduce noise.
-Workers should be informed of measures for minimizing
noise emissions.

3) For the loading and unloading:

-Sand, brickbats, gravel etc. should be carried out low and
as close as possible to the ground.

-Site activities should be scheduled so as to avoid
combined action of several equipment types that cause
high noise levels over prolonged periods.

ORGANISATION EMT
RESPONSIBLE FOR ITS
MANAGEMENT

PERIOD AND DOCUMENT IN [EMP construction and decommissioning phases.
WHICH IT IS SPECIFIED

PRECAUTIONS FOR To inform and educate site personnel on the obligation to
IMPLEMENTATION AND respect other employees, the surrounding population and
MANAGEMENT possible wildlife area.

Respect of servicing periods of equipment used.
MAINTENANCE INone.
COST [Good practice. Not specific cost

MITIGATION MEASURE N° 31

Potential soil compaction

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

Potential elimination of vegetation

IMPACT CONCERNED

DEFINITION OF THE

MEASURE Marking off and beaconing of activity areas.

Minimizing of the ground area affected by the building

elel=euv= work, avoiding acting on other sectors.
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DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Scheduling and planning of access points and occupation
areas should be carried out for site machinery and
personnel. For this purpose, the following criteria should
be followed:
- Action areas should be scheduled and marked off.
The parcel of land to be used for hosting the new unit
should be marked with beacons, as well as the areas to
be used for storing materials, the site yard and the areas
set aside for vehicle and equipment maintenance so that
workers will not be confused as to boundaries.

- Out of the work area, moving machinery, the deposit of
materials or any type of waste will not be allowed.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.
Construction and Decommissioning plans.

PRECAUTIONS FOR
IMPLEMENTATION AND

EMT will check at any time that actions take place only in
areas marked for work.

MANAGEMENT
EMT will conduct periodic servicing of the roads, ensuring
MAINTENANCE that they retain the characteristics of the initial width and
signaling.
COST Good practice. Not specific cost

MITIGATION MEASURE N° 32

IMPACT CONCERNED

Potential soil and water contamination due to improper
storage or manipulation of the work materials and/or
waste.

DEFINITION OF THE
MEASURE

\Waste management

OBJECTIVE

Avoid contamination of soil and groundwater, by discharge
and improper management of waste generated by staff
and machinery used for carrying out the work.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

A waste management hierarchy that consider prevention,

reduction, reuse, recovery, recycling, removal and finally
disposal of wastes should be considered. Final disposal
must be undertaken in an environmentally sound manner.

Prior to start of construction or decommissioning, develop
an inventory of waste fractions expected to be generated
during construction or decommissioning for approval of
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disposal routes and sites.

Minimizing hazardous waste generation must be carried
out by implementing stringent waste segregation to
prevent the commingling of non-hazardous and hazardous
waste to be managed. This classification should be based
in the Basel Convention signed by Uzbekistan.

Areas where construction and decommissioning work are
carried out, labor camps also should be equipped with
drums and other suitable containers for collecting
hazardous and non hazardous wastes. Their location
should be conspicuously marked and made known to all
site workers.

l:zor hazardous wastes:

Waste is stored in a manner that prevents the
commingling or contact between incompatible wastes,
and allows for inspection between containers to monitor
leaks or spills. (sufficient space between incompatibles
or physical separation such as walls or containment
curbs)

p Store in closed containers away from direct sunlight,
wind and rain

p Secondary containment is included wherever liquid
wastes are stored in volumes greater than 220 liters.
The available volume of secondary containment should
be at least 110 percent of the largest storage container,
or 25 percent of the total storage capacity (whichever is
greater), in that specific location. Should be constructed
with materials appropriate for the wastes being
contained and adequate to prevent loss to the
environment

p Provide adequate ventilation where volatile wastes are
stored.

After being collected, waste shall be processed depending
on type. The current management of wastes of the TPP
can be used but some of the procedures should be
corrected to fulfill international good practices:

e Non-hazardous wastes:
-Recycled:
Iron, metal debris, steel, 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.
-Disposed:
Rest of non-hazardous wastes that are not being
recycled as household and similar waste and waste
such as concrete, brick, etc. should be transported to
a properly designed, permitted and operated landfill.
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One option is to improve Municipal landfill currently
being used by the TPP to avoid soil and groundwater
pollution.

Hazardous

-Disposed:
v'There will be a temporary storage of hazardous
wastes.
v'Hazardous wastes will be properly separated and
not mixed, avoiding difficult mixtures of hazardous
wastes that do complicate their management.
v Types of wastes generated will be packaged and
labeled in homologated containers.
v'Incineration of hazardous wastes is prohibited in
facilities without flue gas treatment system for
control of acid gases, particulate matter, and other
air pollutants.
v’ The disposal of wastes is always done at an
authorize agent. It 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. In this
respect, mazut storage tanks located at 35 km from
the TPP can be used as long-term hazardous waste
storage considering specific adaptation measures
(see “precautions for implementation and
management”)
v’ The documentation concerning the delivery of
waste to the manager will be stored.
v' A record of the produced and managed wastes
will be made, and of their destination.
v'Direct discharge will be never allowed on the
ground.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.
Construction and decommissioning plans.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

To take into account IFC Waste Management Facilities
Environmental, Health and Safety Guidelines (December,
2007).

\Verifying the absence of debris, garbage or losses along

the project areas or in any other unauthorized place.
Daily check of the status of collection elements, by
emptying them if necessary.
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All elements of waste collection will be positioned as far as
possible from waterways.

Ensure that all personnel are informed of standards and
guidelines for responsible handling of materials and
waste.

EMT must have a traceability of all documents.

If a malfunction is found, a form of non-compliance will be
written.

For the disposition of hazardous wastes in the mazut
storage the following measures should be followed:

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

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

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

e Cement should have Ilow-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 (see
mitigation measure n° 55)

MAINTENANCE Presence of appropriate quantity and quality of collection
elements, from their exchange in case of loss of initial
conditions for tightness.

COST Hazardous temporary storage on site: 250003US
Mazut storage adaptation (long-term hazardous waste
storage) 100000 $US/tank. It is estimated that just one
tank will be needed for the construction and
decommissioning phases

MITIGATION MEASURE N° 33

IMPACT CONCERNED Potential soil, subsoil, groundwater and surface water
pollution by accidental spillages or wrong waste
management.

Hazards for the health and safety of the surrounding
population.

DEFINITION OF THE Proper transporting methods for hazardous materials

MEASURE

OBJECTIVE Avoid risks of Transportation for the prevention or

minimization of the consequences of catastrophic spills of
hazardous materials.

DESCRIPTION OF THE On-site and Off-site transportation of waste should be
MEASURE / ISSUES THAT IT (conducted so as to prevent or minimize spills, releases,
INCLUDES and exposures to employees and the public.
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MITIGATION MEASURE N° 33

It must be ascertained that the officers in charge of
dangerous residue management apply procedures in
order to ensure compliance with local hazardous materials
transport laws and applicable international requirements
(such as United Nations and other international standards
as well as local requirements for overland transport etc).

These officers must fulfill the Transport 3.5 condition in
World Bank Directives (April 2007) and shall include in
their methodology transport procedures of hazardous
matters (Hazmat), which must include :

- Proper labeling of containers, including the identity
and quantity of content, hazards, and details of the
sender

- Ensure that the volume, nature, integrity and
protection of packaging and containers used to
transport appropriate for the type and quantity of
hazardous materials and modes of transport involved

- Ensure the proper specifications for transportation
vehicles

- Training of employees involved in transporting
dangerous goods on transport procedures and
emergency procedures

- Using the labeling and posters (external signs on
transport vehicles), as required

- Provide the required emergency response on call 24

hours/day.

ORGANISATION EMT

RESPONSIBLE FOR ITS

MANAGEMENT

PERIOD AND DOCUMENT IN ([EMP construction and decommissioning phases. This

WHICH IT IS SPECIFIED procedure will be extended to the operation phase.

PRECAUTIONS FOR Organize periodic servicing in accordance with

IMPLEMENTATION AND predetermined plan.

MANAGEMENT

MAINTENANCE Maintenance specific to the operational phase.

COST Good practice. Included in the Environmental Safeguard
Expert task.

MITIGATION MEASURE N° 34

IMPACT CONCERNED Potential soil and water contamination due to improper
storage or manipulation of the work materials and/or
waste.

DEFINITION OF THE Spill prevention measures and arrangement of impervious

MEASURE areas for fueling, maintenance and repair of machinery

OBJECTIVE Avoid contamination of factors water and soil by spills and

discharge generated by fueling, maintenance and repair of
the machinery.
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MITIGATION MEASURE N° 34

DESCRIPTION OF THE A special specific area should be set aside for site vehicle
MEASURE / ISSUES THAT IT (servicing, washing, filling, oil changing and other
INCLUDES operations. This area should be conspicuously marked

and made known to all site workers. The area shall
possess a paved ground surface, or where applicable, an
impermeable surface along with an effluent collecting
system to avoid soil contamination (oil spill catch basins or
oil catch pans provided at all service areas).

Setting up suitable secondary retention systems for the
storage and temporary storage of fuel and other fluids
such as lubricating oils and hydraulic fluids.

All fuel use areas where spills and leakage are possible,
e.g. the generator, must have drip basins installed to
prevent any leakage.

Fueling equipment must be fitted with proper fuel nozzles
and devices to avoid accidental spills.

Solid and liquid waste (fuel substances, used parts) will be
properly managed.

A spill response procedure shall be developed: In the case
of an accidental spill, if the ground is paved, an absorbent
will be used (for example sawdust) in order to capture the
waste substance. The absorbent when gathered up must
be processed as a hazardous waste substance. If the
ground is not paved, it will be immediately removed, and
the terrain affected will be cleaned up. Spill response kits
at all storage areas and work sites must be provided.

\Workers will need to be trained in transport techniques
and the correct manipulation of fuel substances and
chemical products, as well as how to deal with spills.

ORGANISATION EMT

RESPONSIBLE FOR ITS

MANAGEMENT

PERIOD AND DOCUMENT IN ([EMP construction and decommissioning phases.
WHICH IT IS SPECIFIED Construction and decommissioning plans.
PRECAUTIONS FOR Strict control of workers on machines for them to perform
IMPLEMENTATION AND maintenance tasks in the appropriate areas and provided
MANAGEMENT for this purpose.

Periodic inspections and revisions "without notice" to verify
that the tasks described are performed in areas
specifically provided for this purpose.

MAINTENANCE Periodic review of the state of the water tightness and
drainage systems.
COST 15000 $US for secondary containments and special

specific area for machinery.
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MITIGATION MEASURE N° 35

IMPACT CONCERNED

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

DEFINITION OF THE
MEASURE

Proper oil management existing transformer to be moved

OBJECTIVE

Avoid risks of oil spills in the relocation of the existing
transformer.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

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.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction

PRECAUTIONS FOR
IMPLEMENTATION AND

In case of spill, spill response procedure should be applied
and used oil, as well as absorbent used in order to capture

MANAGEMENT oil, should be managed as hazardous waste.

MAINTENANCE None.

COST Good practice. Included in the construction waste
management

MITIGATION MEASURE N° 36

IMPACT CONCERNED

Potential soil and water contamination due to improper
storage or manipulation of the work materials and/or
waste

DEFINITION OF THE
MEASURE

A washing area will be provided for concrete truck chutes
with mobile equipment for cleansing and containing waste.

OBJECTIVE

Avoid the generation of equipment cleaning leftover
concrete and other waste in the work zone and in the
surroundings.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

A washing area for concrete truck chutes and other
equipment cleansing waste will be set up, where concrete
trucks will cleanse chutes of concrete residue.

Personnel will be trained in the proper use of this
equipment.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction
Construction plan.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

None
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MITIGATION MEASURE N° 36

MAINTENANCE

\When the wash rack is full of chutes, removal and
shipment of concrete to an authorized landfill.

COST

18000 $US

MITIGATION MEASURE N° 37

IMPACT CONCERNED

Potential contamination of surface water by sanitary water
from workers

DEFINITION OF THE

Black waste water generated by the workers will be

MEASURE controlled through the installation of adequate sanitation
systems.
OBJECTIVE Avoid discharge of non purified sanitary water and ensure

their proper management.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Relevant sanitary and hygiene services will be
implemented. These services will be in charge of
collecting and treating black waste water.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.

PRECAUTIONS FOR
IMPLEMENTATION AND

The effluent will be managed by approved enterprises.
Discharge of black waste water to water bodies without

MANAGEMENT treatment will be prohibited. These effluents should be
treated at the Takhiatash municipal waste water treatment
plant. A delivery note/receipt must be keept.

MAINTENANCE Check that the collection and /or management system
finally selected works properly.

COST 5000 $US/year

MITIGATION MEASURE N° 38

IMPACT CONCERNED

Increase of suspended solids in water as a result of
construction works.

DEFINITION OF THE
MEASURE

Controlling suspended solids to surface waters.

OBJECTIVE

Avoid increasing suspended solids in Suenly canal.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

During construction works close to the Suenly canal,
barriers drain systems and decantation areas should be
implemented in order to minimise suspended solids in
overflows.

During construction of the new intake pump station and
discharge pipeline within the existing intake and discharge
canals, an environmental appropriate method for
construction and dredging will be implemented.

Rigorous controls will be implemented on the site during
construction of the pumping station.

ORGANISATION

[EMT
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MITIGATION MEASURE N° 38

RESPONSIBLE FOR ITS
MANAGEMENT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction
Construction plan.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

completion of building works and after completion
analyzing measurements carried out in the water intake

Checking the efficiency of these systems during the
area on the operation of the existing units.

MAINTENANCE

[None.

COST

lGood practice to consider into the construction design.

MITIGATION MEASURE N° 39

IMPACT CONCERNED

Potential degradation of the local geomorphology.
Potential increase of erosion risk due to construction
works.

DEFINITION OF THE
MEASURE

\Verifying sources of materials of the site.

OBJECTIVE

Avoid extracting mineral resources of rivers and side of
the road nearby to use as building materials.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

No mineral resources and fill material will be extracted
from nearby watercourses or side roads. Mineral
resources from the outside will be regulated by the
authorities.

Ensure good landscaping and erosion control practices,
including proper site re-contouring and replacement of
topsoil.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

PMU

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Purchase specifications and contracts
Construction plan

PRECAUTIONS FOR
IMPLEMENTATION AND

Check that suppliers of building materials have the
relevant authorizations in order.

MANAGEMENT
MAINTENANCE [None.
COST [Good practice. No specific cost.

MITIGATION MEASURE N° 40

IMPACT CONCERNED

Potential soil compaction.

Potential elimination of vegetation

Hazards for safety of the personnel and the surrounding
population

DEFINITION OF THE
MEASURE

Traffic management plan.

OBJECTIVE

the surrounding population.

HPrevent the increase in traffic from producing discomfort to
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MITIGATION MEASURE N° 40

Minimize the surface affected by works.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Development of a traffic management plan, to mitigate

impact on local traffic conditions during construction.

3 Traffic control will be carried out, including
observance of distances between transport vehicles
on communication roads belonging to the power
plant.

. Confine heavy construction related traffic to the least
sensitive access roads to the construction sites to
avoid accidents and nuisance to dwellers along the
road and other road users.

. No transport or operation of heavy equipment at
night. Driving will be only allowed on roads or paths
which have been built for this purpose in order to
avoid soil compacting.

3 Require contractors to prepare and organize work
implementation schedules and tasks for proper
registration for the vehicles and heavy equipments,
driving licenses, requires skills and experience.

. Strict adherence to regulations, especially regarding
speeding and overloading

3 Provide for contingency planning and rescue
operations.

. Conduct regular safety awareness campaigns for
both the workforce and the general public, particularly
focusing on local schools.

o Traffic regulation measures will be implemented,
including traffic signals, and personnel will be placed
in charge of reporting hazardous situations.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT in close consultation with local authority

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases.

PRECAUTIONS FOR
IMPLEMENTATION AND

Control and constant updating required.

MANAGEMENT
MAINTENANCE None.
COST Included in the Environmental Safeguard Expert task.

MITIGATION MEASURE N° 41

IMPACT CONCERNED

Potential increase in the noise level of the construction
sites.

DEFINITION OF THE
MEASURE

Noise measurement campaign

OBJECTIVE

Noise level measurement in order to include mitigation
measures if needed

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT

As there are residential receptors of noise close to the
[plant boundary (within 100 m), a noise campaign will be
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MITIGATION MEASURE N° 41

INCLUDES undertaken every 6 months in continuation of the
campaign carried out in this EIA during construction and
decommissioning phases, in order to check fulfillment of
noise standards (Uzbek construction noise norms (KMK
2.01.08-96 “Protection from noise”); Admissible noise level
into the living area, both inside and outside the buldings
(SanR&N N0.0267-09); and general EHS IFC guideline
(2007) standards).

Noise campaign will continue in operation phase every
year.

If noise mitigation measures considering in construction,
operation and decommissioning phases and are not
enough to fulfill noise standards, other mitigation
measures will be considered.

ORGANISATION EMT

RESPONSIBLE FOR ITS

MANAGEMENT

PERIOD AND DOCUMENT IN [EMP construction, operation and decommissioning
WHICH IT IS SPECIFIED [phases.

PRECAUTIONS FOR An approved measuring enterprise should be in charge of
IMPLEMENTATION AND the noise measurements campaign. Noise monitoring
MANAGEMENT program must be conducted by trained specialists.

Monitors should be located approximately 1.5 m above the
found and no closer than 3 m to any reflecting surface.

MAINTENANCE Noise monitoring should be carried out using a Type 1 or
2 sound level meter meeting all appropriate IEC
standards. Sound level meter should be calibrated every
year.

COST Option 1: Cost of a new noise measurement equipment:
3000-15000 $US

Option 2: Cost of measuring campaign: 2000 $US/year
(construction and operation)

MITIGATION MEASURE N° 42

IMPACT CONCERNED Alteration of the water quality as a consequence of effluent
discharge.

DEFINITION OF THE Extension of the current water quality monitoring

MEASURE

OBJECTIVE \Water quality monitoring in order to check if effluents fulfill
standards.

DESCRIPTION OF THE Currently, water quality monitoring is carried out every 15

MEASURE / ISSUES THAT IT [days at the intake and discharge points. Not all the World

INCLUDES Bank effluent standards (Thermal Power Plants EHS IFC

guidelines, 2008) are measured and in order to have a
background water quality of these parameters, a water
guality analysis has been carried out within the baseline of

pag. AVIII-AP1-40



this EIA. Nevertheless this measurement is not sufficient
and an extension of the baseline should be undertaken. For
this purpose, the inclusion of the following parameters in
the current measurements within the construction phase
should be considered in order to gather information to
conclude a baseline previously to the operation of the new
CCPU: total residual chlorine, Cr, Cu, Zn, Pb, Cd, Hg and
AS.

The water quality measurements will continue during the
operation phase in order to check if standards (national
MAD for the TPP or World Bank, whichever is more
stringent) are being fulfilled. If there is no variation between
intake and discharge points observed after one year, the
monitoring of these new parameters could be discontinued.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and operation phases.

PRECAUTIONS FOR
IMPLEMENTATION AND

Monitoring programs should apply national or international
methods for sample collection and analysis, such as those

MANAGEMENT published by the International Organization of
Standardization. Samplings should be conducted by, or
under, the supervision of trained individuals.

MAINTENANCE Analysis equipment should meet all appropriate IEC
standards and should be calibrated at least once a year.

COST Option 1: Cost of a new equipment: 57000 $US

Option 2: Cost of analysis of the new parameters in the
intake and discharge points: 500 $US/analysis (12000
$US/year) (construction and operation phases)

MITIGATION MEASURE N° 43

IMPACT CONCERNED

Potential impact on historical and archaeological heritage

DEFINITION OF THE

Archaeological follow-through during construction phase.

MEASURE
OBJECTIVE Detect and avoid the impact on archaeological deposits
EFFICIENCY High.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

If Physical Cultural Resources (PCR) are encountered
during construction, they will suffer no additional disruption
until they have been evaluated by a competent expert and
avoidance, minimization or mitigating measures are
developed. The type and level of detail of the assessment
should be proportionate to the nature and scale of the
project’s potential adverse impact on the chance find.

In this case, a chance finds procedure should be developed
that outline the roles, responsibilities and response times
required by project staff and any relevant heritage authority;
agreed consultation procedures; record keeping and expert
verification procedures; chain of custody instructions for

movable finds; and clear criteria for temporary work
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stoppages.
ADB environmental safeguards should be followed on this
[purpose.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT where appropriate, an archaeologist expressly
authorized.

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction

PRECAUTIONS FOR
IMPLEMENTATION AND

In case of appearance of archaeological remains during
construction, it shall be notified, in order to achieve its

MANAGEMENT proper evaluation before continuing with the project in the
sector concerned.

MAINTENANCE None.

COST To be estimated in case of PCD findings

MITIGATION MEASURE N° 44

IMPACT CONCERNED

Hiring of personnel during construction works and
decommissioning.
Reactivation of the local economy.

DEFINITION OF THE
MEASURE

Economic impact on the municipality and the region
affected by the project.

OBJECTIVE

Sharing positive fallout of the
construction/decommissioning project with the region.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

During the construction of the new CCPU facility as well as
the decommissioning of the existing units 11l and 1V, as far
as possible and depending on availability, work positions
created by the project will be filled by local personnel.
Similarly, materials, machines and services will be
purchased in the area surrounding Takhiatash TPP.

The project should include gender-inclusive core labor
standards to promote female employment opportunities
with non-discrimination, equal pay for work of equal value.

All this will be carried out without delaying works, nor
affecting quality.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

PMU by agreements with equipment suppliers and
contractors.

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP construction and decommissioning phases

PRECAUTIONS FOR
IMPLEMENTATION AND

None. As much as possible to recruit unskilled worker from
local areas

MANAGEMENT
MAINTENANCE None.
COST Good practice. No cost

MITIGATION MEASURE N° 45

IMPACT CONCERNED

Potential damage to road infrastructure caused by heavy
duty construction and decommissioning traffic.

DEFINITION OF THE
MEASURE

Any services interrupted or modified will be returned to their
initial status.
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OBJECTIVE

Restoring the original conditions of services and easements
affected by the construction or decommissioning phases,
especially roads and paths.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Services that were interrupted or modified by the project's
construction or decommissioning works will be returned to
their initial status, and any damage incurred will be made

good.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

PMU in close consultation with local authority

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

Construction Plan
Decommissioning Plan.

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

If it is necessary to temporarily change the easements or
infrastructure, they will remain operational with the
necessary temporary alternatives.

If it is necessary to move an item during the site building, it
will have to be stored properly for its repositioning at the
end of the construction work that concerns it.

During the restoration of paths and roads and repositioning
of affected items, care must be taken not to dump any type
of discharge outside the areas marked for this purpose by
ensuring its correct repositioning and management.

MAINTENANCE

Check the proper functionality of the infrastructure, service
or damaged item after its recovery.

COST

390000 $US

MITIGATION MEASURE N° 46

IMPACT CONCERNED

Potential modification of landscape during the construction
and decommissioning

DEFINITION OF THE
MEASURE

Removal of temporary installations and revegetation when
construction and decommissioning phases are over.

OBJECTIVE

Avoid impact on the landscape caused by the temporary
facilities on the site.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

All the temporary structures required in the course of
construction operations and decommissioning, or their
vestiges will be removed as soon as the works are over.
After that the following steps will be undertaken:

J Respread saved topsoil
. Revegetate areas
. Complete stabilization before onset of rains

It is recommended to include a green area in the vicinity of

the TPP terrains. For this aim, an assessment of which is
the most suitable area should be done. Species of
trees/bushes/grasses to be planted will depend of soil and
climate characteristics. Endemic species should be
considered in order to guarantee the good development of
the green area.

ORGANISATION
RESPONSIBLE FOR ITS
MANAGEMENT

EMT
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PERIOD AND DOCUMENT IN (Construction Plan.

WHICH IT IS SPECIFIED Decommissioning Plan.

PRECAUTIONS FOR None.

IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE There will be maintenance of the overall state of

preservation of all equipment necessary for the operation,
especially posters, signs, lights and fencing.

COST Revegetation within TPP terrains: 13000 $US/hectare
(26000 $US estimated in total)

Green area at the vicinity of the TPP: 20000$US/hectare
(40000%$US estimated in total)
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Operating phase

MITIGATION MEASURE N° 47

IMPACT CONCERNED

All the impacts

DEFINITION OF THE MEASURE

Continuous execution of the EMP Plan during operation
lphase

OBJECTIVE

An Environmental Management Team in charge of the
continuous execution of the EMP during the operating
phase of the TPP must be included in the Takhiatash
TPP organization structure.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The staff of the EMT of the TPP will responsible and will
be in charge of monitor, control, supervise and report all
the environmental aspects of the operation of the power
plant in order to ensure implementation of the EMP.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation.

PRECAUTIONS FOR
IMPLEMENTATION AND

Control and constant updating required. A specific
training course should be provided to this EMP in order

MANAGEMENT to gather the technical requirements.
MAINTENANCE None.
COST Staff of the TPP. Design of materials and providing

training course: 30000$US

MITIGATION MEASURE N° 48

IMPACT CONCERNED

All the impacts

DEFINITION OF THE MEASURE

Continuous execution of the EHS Plan during operation
l[phase

OBJECTIVE

Strongly follow regulation on environment, health and
safety plan.

Establish comprehensive safety regulations;

» Install proper alarm systems.

» Ground all electrical equipment and provide circuit
breakers.

* Provide back-up water supplies for fire fighting.

» Provide fire extinguishers at strategic locations around
the site and monitor them for functionality.

» Follow existing regulations on safety.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The staff be trained in environment, health and safety,
so that they understand the risks associated with the
activity they perform and are aware of how to perform
their tasks with the least possible risk to their health and
the environment.

It is recommended to conduct a consulting and training
program for key personnel of Takhiatash CCPU. This
will ensure that highly qualified staff will take over the
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MITIGATION MEASURE N° 48

responsibility and will work on environmental, health
and safety management and monitoring. The training
program should be performed in coordination with the
responsible local authorities.

In the training phase the following items could be
included: Environmental monitoring of thermal power
plants and potential mitigation measures; emissions
equipment (requirements, specifications, operation, and
maintenance); wastewater analysis and waste
management; worker safety and health aspects; etc.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EHS operation
EMP operation.

PRECAUTIONS FOR
IMPLEMENTATION AND

Control and constant updating required.

MANAGEMENT
MAINTENANCE None.
COST Staff of the TPP. Design of materials and providing

training course: 30000 $US

MITIGATION MEASURE N° 49

IMPACT CONCERNED

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

DEFINITION OF THE MEASURE

Greenhouse gases annual quantification

OBJECTIVE

Control of greenhouse gases emissions

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Direct emissions from the facilities owned or controlled
within the physical project boundary and indirect
emissions associated with the off-site production of
power used by Takhiatash TPP will be quantified.
Quantification and monitoring of GHG emissions will be
conducted annually in accordance with internationally
recognized methodologies. There are many
internationally recognized methodologies that can be
used to estimate and monitor a project’s direct GHG
emissions, with the most authoritative methodologies
found in the 2006 IPCC “Guidelines for National
Greenhouse Gas Inventories”. To take into account the
following guidelines:

Volume 1: General Guidance and Reporting

\Volume 2: Energy
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MITIGATION MEASURE N° 49

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation

PRECAUTIONS FOR

IMPLEMENTATION AND None
MANAGEMENT

MAINTENANCE None

COST Staff of the TPP

MITIGATION MEASURE N° 50

IMPACT CONCERNED

Outdoor air quality improvement due to the emission
reduction by the replacement of an obsolete to an
energy efficient technology

Hazards for health and safety of the personnel and the
surrounding population..

DEFINITION OF THE MEASURE

Annual stack emission testing

OBJECTIVE

An annual emission test will be undertaken in order to
have direct measurement of emission levels to counter
check the CEMS.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

At least an annual stack emission testing will be carried
out. If annual stack emission testing results show
constantly (3 consecutive years) a significantly (less than
75%) better than the required levels, frequency of annual
stack emission testing can be reduced from annual to
every two or three years.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation

PRECAUTIONS FOR
IMPLEMENTATION AND

An approved measuring enterprise should be in charge
of the stack emissions test.

International methodologies to measure pollutants must
be followed (EN 15259:2007; ISO 10498 for SOx; ISO

LRl LIS 7996 for NOx; ISO 10473 for particulate matter; ISO
4224 for CO; or similar level)
MAINTENANCE Test equipment should be calibrated under international

standards.
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COST

Currently on going in the boiler. This practice could be
extended to the stack at the indicated place and
methodologies on the international standards.

MITIGATION MEASURE N° 51

IMPACT CONCERNED

Potential soil, subsoil, groundwater and surface water
pollution by accidental spillages or wrong waste
management.

DEFINITION OF THE MEASURE

Maintain good state of preservation of the sludge ponds,
fuel, oil or other chemicals storages/containers.

OBJECTIVE

Avoid contamination or alteration of soil and groundwater
resources from licks and spills.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Implementation of an inspection program to maintain the
mechanical integrity of pressurized containers, tanks, pipe
systems, ventilation and dump valve systems, brace
infrastructure, automatic emergency stop systems,
controls and pumps and related process equipment.

Periodical monitoring will be carried out to maintain the
structural integrity (coatings and retention systems) of
sludge ponds, oil, fuel and chemical storages/containers
to avoid leaks. Where applicable, adequate repairs will be
carried out.

Spill response and emergency plans to address accidental
releases should be prepared and implemented

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation

PRECAUTIONS FOR
IMPLEMENTATION AND

Organize periodic servicing in accordance with
predetermined plan.

MANAGEMENT
MAINTENANCE Maintenance specific to the operational phase.
COST Staff of the TPP

MITIGATION MEASURE N° 52

IMPACT CONCERNED

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

DEFINITION OF THE MEASURE

Monitoring of soil salination levels at spray locations
coming from the cooling towers plume steam

OBJECTIVE

Control of the soil salination effects

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Initial check of water and salt precipitation rates in the
cooling towers.

The measurements would be made along the area in
which, after the observation of the steam plume,
deposition is more likely to occur. Measurements shall be
preferably carried out during spring and summer seasons.
This check would be also made after significant changes
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in the towers, such as changes in components or in the
operating system, which may lead to a substantial
increase in the salts emission rate finally adopted.

The first measures, to be implemented during the first two
years of operation of the plant, would be gathered in a
report, which would also establish:

1) Comparison of the results with the reference levels

2) Need for corrective actions

3) New scope of the Environmental Monitoring Plan

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation
A baseline campaign should be done previously to the
commissioning of the CPU.

PRECAUTIONS FOR
IMPLEMENTATION AND

Organize periodic servicing in accordance with
predetermined plan.

MANAGEMENT
MAINTENANCE None
COST 4000 $US/campaign

MITIGATION MEASURE N° 53

IMPACT CONCERNED

Alteration of the water quality as a consequence of effluent
discharge

DEFINITION OF THE MEASURE

Control of the composition of the cooling water treatment
additives

OBJECTIVE

Avoid discharge to harmful substances to the water bodies

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Elimination of metals such as chromium and zinc from
chemical additives used to control scaling and corrosion in
cooling towers

Use the minimum required quantities of chlorinated
biocides in place of brominated biocides or alternatively
apply intermittent shock dosing of chlorine as opposed to
continuous low level feed

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation
Purchase specifications and contracts

PRECAUTIONS FOR None
IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE None

COST Good practice. No cost

MITIGATION MEASURE N° 54

IMPACT CONCERNED

Potential soil, subsoil, groundwater and surface water
pollution by accidental spillages or wrong waste
management.

DEFINITION OF THE MEASURE

Management of waste generated by operation of the plant.

OBJECTIVE

Prevent contamination of soil and water due to improper

management of waste generated by the new plant.

pag. AVIII-AP1-49




MITIGATION MEASURE N° 54

DESCRIPTION OF THE \Waste is to be managed according to the procedures
MEASURE / ISSUES THAT IT contained in the law about Wastes of RUz (No.362-11 of
INCLUDES 05.004.2002), follow approved by SNPC licenses on

“Wastes Disposal limits”. Also, Basel Convention signed
by Uzbekistan and general and waste management
facilities EHS IFC guidelines should be fulfilled, whichever
iS more stringent.

A waste management hierarchy that consider prevention,
reduction, reuse, recovery, recycling, removal and finally
disposal of wastes should be considered. Final disposal
must be undertaken in an environmentally sound manner.

Prior to start operation a waste inventory procedure as
specified in Guideline O’z RH 84.3.15:2005 must be
completed. This document will also serve as a basis for
Waste Data Sheets. For this purpose, waste classification
should be based in national legislation and Basel
Convention signed by Uzbekistan, whichever is more
stringent.

Minimizing hazardous waste generation must be carried
out by implementing stringent waste segregation to
prevent the commingling of non-hazardous and hazardous
waste to be managed.

Takhiatash TPP should be equipped with drums and other
suitable containers for collecting hazardous and non
hazardous wastes. Their location should be conspicuously
marked and made known to all site workers.

For hazardous wastes:

e Waste is stored in a manner that prevents the
commingling or contact between incompatible wastes,
and allows for inspection between containers to
monitor leaks or spills. (sufficient space between
incompatibles or physical separation such as walls or
containment curbs)

e Store in closed containers away from direct sunlight,
wind and rain

e Secondary containment is included wherever liquid
wastes are stored in volumes greater than 220 liters.
The available volume of secondary containment
should be at least 110 percent of the largest storage
container, or 25 percent of the total storage capacity
(whichever is greater), in that specific location. Should
be constructed with materials appropriate for the
wastes being contained and adequate to prevent loss
to the environment

¢ Provide adequate ventilation where volatile wastes
are stored.

After being collected, waste shall be processed depending
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on type. Sludge from waste treatment plant and water
supply treatment needs to be evaluated on a case-by-
case basis to establish whether it constitutes a hazardous
or a non-hazardous waste.

The treatment method and the disposal location will be
decided by the administrative unit in addition to the
disposal fee.

The current management of wastes of the TPP can be
used but some of the procedures should be corrected to
fulfill international good practices:

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 are not
hazardous or toxic compounds that could be a health risk.
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.

-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 should be transported to a
properly designed, permitted and operated landfill. One
option is to improve Municipal landfill currently being used
by the TPP to avoid soil and groundwater pollution..

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).
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-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:

- There will be a temporary storage of hazardous wastes.
- Hazardous wastes will be properly separated and not
mixed, avoiding difficult mixtures of hazardous wastes that
do complicate their management.

- Types of wastes generated will be packaged and labeled
in homologated containers.

- The documentation concerning the delivery of waste to
the manager will be stored.

- A record of the produced and managed wastes will be
made, and of their destination.

- Direct discharge will be never allowed on the ground.

- 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
adapted as hazardous wastes storage for the construction
and decommissioning phases can be used for the
operation phase if recommendations indicated in
mitigation measure n°® 32 have been undertaken.

ORGANISATION RESPONSIBLE [EMT
FOR ITS MANAGEMENT

PERIOD AND DOCUMENT IN EMP operation
WHICH IT IS SPECIFIED

PRECAUTIONS FOR A waste management hierarchy that consider prevention,
IMPLEMENTATION AND reduction, reuse, recovery, recycling, removal and finally
MANAGEMENT disposal of wastes should be considered. This includes an

update of the waste management policy every time a new
procedure for prevention, reduction, reuse, recovery,
recycling and removal can be introduced in the process or
operation management. The trends in waste generation
by type and quantity of waste shall be monitored.

pag. AVIII-AP1-52



MITIGATION MEASURE N° 54

When a new waste stream is generated, this must be fully
characterised, periodic characterisation must be
documented, and the waste must be properly handled, in
particular hazardous waste.

The performance of regular audits on the waste
segregation and collection practices shall be undertaken.

Records tracking hazardous waste received, stored, or
sent out should include: name and identification number,
physical condition, quantity, method and date of storage,
location of waste at the facility and amount deposited in
each area.

MAINTENANCE The storage site of waste must be big enough to store the
waste until they are properly managed and must include
an appropriate number of containers (in quantity and
quality). These will be exchanged in case of detection of
loss of initial conditions for tightness. Regular visual
inspections of all the waste storage and collection areas
shall be conducted to ensure that the waste management
is appropriate, the number of containers is sufficient, and
the containers are properly sealed.

COST Long-term hazardous waste storage (mazut storage
adapted): 100000 $US/tank.

MITIGATION MEASURE N° 55

IMPACT CONCERNED Potential soil, subsoil, groundwater and surface water
pollution by accidental spillages or wrong waste
management.

DEFINITION OF THE MEASURE (Extension and improvement of the existing groundwater
monitoring network.

OBJECTIVE Comprehensive groundwater control to early detection of
potential licks or spillages in order to avoid soil and
groundwater pollution

DESCRIPTION OF THE Improve functioning of the existing wells established at
MEASURE / ISSUES THAT IT TPP and provide additional network of observation wells in
INCLUDES areas which could mean risks on the quality of

groundwater and soil as it would be sludge ponds, oil and
chemicals storage tanks, hazardous waste storage by
adding one well below each site in the direction of
groundwater to surface waterways.

Parameters to measure are:
° pH
¢ Oil products
e Metals: arsenic, cadmium, cobalt, copper,
chromium, lead, mercury (inorganic), nickel, zinc
e Organochlorine Pesticides
e Phenols
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The schedule recommended for sampling and analyzing
activities will be flexible depending on the environmental
expert judgment; however it would be never less often
than once a year.

If there is no variation in results of metalls organochlorine
pesticides observed after one year, the monitoring of
these parameters could be discontinued.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

The monitoring equipment will be calibrated and
maintained properly and periodically through a plan of
calibration and maintenance, compliance with which will
be included in a document.

The sampling will have to follow the methods of sample
collection, preservation and analysis internationally
agreed. The samples must be conducted under the
supervision of qualified personnel. The analysis will be
carried out by organizations with appropriate permissions
and certificates.

MAINTENANCE

Check that the global monitoring and recording equipment
works properly. Check the state of maintenance and
preservation of measuring devices.

COST

Option 1: If own equipment is used, cost is included in
mitigation measure n° 42
Option 2: Cost for campaign for 4 wells 900 $US (3600

SUS/year)

MITIGATION MEASURE N° 56

IMPACT CONCERNED

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

DEFINITION OF THE MEASURE

Specific storage of chemical products

OBJECTIVE

Avoid contamination of soil and groundwater due to
discharges and mismanagement of chemicals.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

Chemical products whether received will be labeled and
stored in suitable places and registered and recorded by
the chemical products department. At the time of each
delivery, it must be ascertained that all environmental and
safety measures are applied.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation
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PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

It must be ascertained that there are safety and
environmental information sheets concerning all products
present on the site, and that they are easily accessible
and available to all chemical Department operators or any
other Power Station personnel.

MAINTENANCE

Maintenance specific to the operational phase.

COST

Good practice. Staff of the TPP

MITIGATION MEASURE N° 57

IMPACT CONCERNED

Potential health risk for the operation of the cooling towers

DEFINITION OF THE MEASURE

O&M program for the cooling towers in order to prevent
legionella.

OBJECTIVE

Legionella prevention by the application of health and
safety measures.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

An O&M program will be undertaken for the legionella
prevention.

This program will ensure that typical cooling system
diseases as a consequence of bacterial outbreaks will not
take place in the CCPU cooling system.

The program will include:

- Drawing of the cooling towers with water sampling
points.

- Check and inspection of all parts of the installation to
ensure proper operation, establishing the critical points,
the parameters to be measured and the procedures to
follow, as well as the frequency of each activity.

- Water treatment plan, to ensure its quality. This program
shall include products chemicals, doses and procedures
as well as physical, chemical and biological control
parameters, their measurement methods and the
frequency of testing.

- Cleaning and sanitizing program for the whole facility to
ensure that it works according to safety conditions, clearly
establishing the procedures, the chemicals to be used and
their dosage, the prevention measures to be considered,
and the frequency of each activity.

- Existence of a maintenance record for each facility to
collect all incidents, activities, results and dates of
technical stops and start-ups of the facilities, including
their reasons.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

EMT

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

EMP operation

PRECAUTIONS FOR
IMPLEMENTATION AND
MANAGEMENT

The following documentation can be used as a guidelines:

. LEGIONELLA and the prevention of legionellosis
(WHO)
o ISO/TS 12869:2012 Water quality -- Detection and
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guantification of Legionella

MAINTENANCE

Recommended by the equipment supplier.

COST

Staff of the TPP
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Decommissioning of the TPP

MITIGATION MEASURE N° 58

IMPACT CONCERNED

All the impacts during the decommissioning phase

DEFINITION OF THE MEASURE

Design a Decommissioning Plan at the time of TPP
closure.

OBJECTIVE The Decommissioning Plan will include the best available
decommissioning management procedures and
technologies at the time when the power plant is closed.

EFFICIENCY High.

DESCRIPTION OF THE
MEASURE / ISSUES THAT IT
INCLUDES

The facilities will be decommissioned in accordance with
an agreed Decommissioning Plan. The environmental
aspects of the decommissioning stage should be also
considered, both during initial design and during periodic
reviews undertaken as part of the management system.
Risk and impacts will be analyzed for the
decommissioning or closure phase. The
Decommissioning Plan will provide for the protection of

the quality of soil and water as well as other natural
resources such as fauna and flora, woodlands, forest
products and marine resources so as not to pose an
unacceptable risk to human health, safety, and the
environment due to the presence of pollutants. For the
purpose of achieving the aforementioned, the preventive
and corrective measures needed to mitigate, eliminate or
compensate for any impacts will be proposed once these
impacts have been assessed.

ORGANISATION RESPONSIBLE
FOR ITS MANAGEMENT

Operation Manager

PERIOD AND DOCUMENT IN
WHICH IT IS SPECIFIED

At the end of the power plant life.

PRECAUTIONS FOR None

IMPLEMENTATION AND

MANAGEMENT

MAINTENANCE None.

COST To be estimated at the end of the life of the plant

|previously to the decommissioning phase.
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Appendix 2: Environmental monitoring plan

Aspect to be
monitored or

Parameters to be

R Monitoring Methods Assessment Criteria Locations Monitoring Frequency Responsibility Cost
Mitigation measured
Measure.
CONSTRUCTION AND DECOMMISSIONING PHASES
To keep a record book with the official Vehicle and Compliance with the national SNCP | Competent entity Every time a new machinery | Safeguard unit of the Included in the
. . inspection certification of the vehicles and machinery Inspection | and local regulations with regards to | Record book at the safeguard unit of the PMU office or vehicle is hired PMU Environmental
Air emission and S . e . ;
machineries as evidence to ensure that are certification. emission and noise Safeguard Expert

noise

serviced and tuned by a competent entity.

tasks.

Noise

Noise monitoring campaign

Monitors should be located approximately
1.5 m above the found and no closer than 3
m to any reflecting surface. A type 1 or 2
sound level meter should be used.

Ambient noise levels
(dBA)

Sound
Name of area level,
(dBA)
Residential areas
(inside) (SanR&N
No0.0267-09):
Day time 40
Night time 30
Residential areas
(outside) (SanR&N
No0.0267-09 and IFC
EHS general guidelines
(2007)):
Day time 55
Night time 45
Industrial areas (IFC
EHS general guidelines
(2007)) 70

See Figure 1 at the end of this table
Points 1 to 4: Industrial area
Points 5 to 8: Residential area

Every 6 months.

If noise perception is high or
nuisances from the
population are registered,
frequency should be
increased

Safeguard unit of the
PMU

See mitigation
measure n° 41

Waste management

To keep:

a) Permits and certifications of the waste
management and recycling enterprises

b) Contracts of the authorized waste
management and recycling enterprises.
In the contract it should be included the
management and final disposal of
wastes under an environmental sound
manner.

Waste manager’s
permits and
certifications.

Contracts with the
waste managers

Uzbek Law on wastes and IFC EHS
general guidelines (2007)

Waste management and recycling enterprises
Safeguard unit of the PMU office

Every time a new waste
management or recycling
enterprise is hired

Safeguard unit of the
PMU

Included in the
Environmental
Safeguard Expert
tasks.

Waste water

The documentation concerning the delivery Waste delivery notes Waste management and recycling enterprises Monthly Safeguard unit of the Included in the

of waste will be stored to serve as evidence Safeguard unit of the PMU office PMU Environmental

of their appropriate treatment. Waste receipts Safeguard Expert
Produced and managed wastes, as well as tasks.

its destination shall be addressed and

recorded

A check shall be made to ensure that Effluents delivery | Municipal waste water treatment plant | Takhiatash municipal waste water treatment plant Every time the sanitation | Safeguard unit of the | Included in the

sanitary effluents from site personnel are
appropriately managed.

The documentation concerning the delivery
of effluents for their treatment in the
Takhiatash municipal waste water treatment
plant will be stored to serve as evidence of
their appropriate treatment.

notes and receipts

should fulfill

SanR&N No 0172-04
Hygiene requirements for the protection
of surface waters and table 1.3.1. of the

IFC EHS general guidelines (2007)

Safeguard unit of the PMU office

systems need to be emptied.

PMU

Environmental
Safeguard Expert
tasks.
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Aspect to be
monitored or
Mitigation
Measure.

Monitoring Methods

Parameters to be
measured

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

CONSTRUCTION

AND DECOMMISSIONING PHASES

Surface water
Quiality.

Observation and report of the results of the
current water quality monitoring of the TPP
done every 15 days to analyze the variation
of the suspended solids parameter during
the works to be done at the intake and
discharge areas

Suspended solids

Suspended solids:

Norms  for pollutants into the
discharging water (for Takhiatash
TPP)=103 mg/l

Table 5 of Thermal Power Plants IFC
EHS guidelines = 50 mg/l

Intake and discharge areas

Every 15 days during the
construction works at the
intake and discharge areas

Safeguard unit of the

PMU
TPP EMT

Analysis already on
going on the TPP
current management.
Assessment included
in the Environmental
Safeguard Expert
tasks.

Extension of the current water quality
monitoring of the TPP done every 15
days to include more parameter in order
to achieve a broader water quality
baseline that includes IFC EHS general
guidelines (2007)

New parameters:
Total residual
chlorine, Cr, Cu,
Zn, Pb, Cd, Hg and
As

Current
parameters:
Suspended solids,
mineralization, Cl-,
S04, NO3, NO2,
NH4, Fe, BOD-5,
Oil products, pH,
temperature.

Norms for pollutants into the
discharging water (for Takhiatash
TPP) and Table 5 of Thermal
Power Plants IFC EHS guidelines

PP limits | o
Parameter MAC MAC
mg/dm?® mg/dm?
Pb 0.03 0.5
Cd 0.005 0.1
Cu 0.001 0.5
Zn 0.01 1
Fe 0.3 1
Cr (total) - 0.5
As 0.05 0.5
Hg - 0.005
pH 6.5-8.5 6-9
S | | e
shiorine 02
Oil products 1.45 10
inreass (0 Fc®
Mineral content 785
Cl- 300
SO, 265
NOs 9.1
NO, 0.026
NH," 0.5
BODs 3 30(2)
(1) In the mixing zone

(2) Table 1.3.1. IFC EHS
general guidelines (2007)

Intake and discharge areas

Every 15 days.

Safeguard unit of the

PMU
TPP EMT

See mitigation
measure n° 42
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Aspect to be
monitored or

Parameters to be

Mitigation Monitoring Methods measured Assessment Criteria Locations Monitoring Frequency Responsibility
Measure.
CONSTRUCTION AND DECOMMISSIONING PHASES
Register of vehicles site entry/exit hours | Vehicles schedule No complaints of the surrounding | Site entry/exit Monthly Safeguard unit of the | Included  in  the
Traffic apd route to control observancg of | and route population PMU §n¥if0nm§nta| .
management dlst.a.nces between transport vehlclgs areguar Xpert
9 fulfiling schedule planned to avoid tasks.
nuisances to the population.
Register of the local workers and | Workers and Human Resources office at the site Monthly Human Resources | Included in  the
enterprises hired to analyze the | enterprises origin unit Environmental
Social percentage of local resources vs Safeguard Expert
management external or overseas resources. This will tasks.
allow to analyze the positive impact on
the municipality and region.
Monitoring of: Check that | Uzbek health and safety legislation | Construction/Decommissioning site. The indicated in the EHS | Safeguard unit of the | Included in the H&S
v Safety inspection, testing and parameters construction and | PMU expert tasks
calibration indicated in the | Point 2.9. (Monitoring) of the IFC decommissioning plans.
v Surveillance of the working EHS construction | EHS general guidelines (2009) For accident and disease
environment and monitoring: Weekly and
v Surveillance of workers health decommissioning monthly reports
v Training plans are being
Accident and diseases monitoring: monitored.
Implement accident and diseases For accident and
: reporting of the root cause of individual | disease monitoring:
Occupational

Health and Safety

causes, cause patterns and analysis of
weekly and monthly statistics.

Number of fatal and
non fatal injuries
and duration of the
incapacity to work.

Implementation of
mitigation
measures

Periodic audit of the EHS construction Check that | Uzbek health and safety legislation | Constructions/Decommissioning site Monthly Safeguard unit of the | Included in the H&S
and decommissioning plans parameters PMU expert tasks
indicated in the | Point 2. (Occupational Health and
EHS construction | Safety) of the IFC EHS general
and guidelines (2009)
decommissioning
plans are achieved
Overall EMP construction and | Check that all the Construction/Decommissioning site. Monthly Safeguard unit of the | Included in the

decommissioning and CEAP
performance.
Audit to ensure performance and

adherence.

reguirements
agreed are
achieved.

PMU

Environmental
Safeguard
tasks.

Expert
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Aspect to be
monitored or
Mitigation
Measure.

Monitoring Methods

Parameters to be
measured

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

OPERATION PHASE

Air emissions

Greenhouse gases quantification Greenhouse gases: | 2006 IPCC “Guidelines for National | TPP and off-site production of power Annual TPP EMT Staff of the TPP
Direct  emissions | Greenhouse Gas Inventories”: (see mitigation
and indirect | Volume 1: General Guidance and measure n° 48)
emissions Reporting
associated with the | Volume 2: Energy
off-site  production
of power used by
the TPP

Monitoring and continuous recording of | Emissions of SO,, | Currently, Maximun Allowed | Stack of the new CCPU Continuous TPP EMT Included in the

emissions from the stack with a CEMS
(Continuous  Emissions  Monitoring
System)

NO, NO2, CO, O,,

temperature,
pressure and water
vapor

(shall not be
necessary,
provided that the
sampled  exhaust

gas is dried before
the emissions are
analyzed).

Emission (MAE) has not been
determined for the new CCPU.
Therefore, at the time of writing this
EMP, the standardization taken into

account is the one shown
underneath:
Table 6-C of the IFC EHS Thermal
Power Plants guidelines (2008)
NO, Excess
Combustion | concentr O,
- content
technology ation d
[fuel level t;asri);
3
(mg/Nm°~) (%)
Natural Gas
Turbines > 51 %5 15
50 MW, pp

Future MAD should not be more
permissive than the above one.

project (See
mitigation measure
n° 10)
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Aspect to be
monitored or
Mitigation
Measure.

Monitoring Methods

Parameters to be
measured

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

OPERATION PHASE

Stack emission testing in order to have
direct measurements of emission levels
to counter check the CEMS

Emissions of SO,
NO, NO2, CO, O,,
temperature,
pressure and water
vapor

Currently, Maximun Allowed
Emission (MAE) has not been
determined for the new CCPU.
Therefore, at the time of writing this
EMP, the standardization taken into
account is the one shown
underneath:

Table 6-C of the IFC EHS Thermal
Power Plants guidelines (2008)
NO, Excess
Combustion | concentr O,
h content
technology ation dr
ffuel level Basiys
3
(mg/Nm?) %)
Natural Gas
Turbines > 51 %5 15
50 MW, pp

Future MAD should not be more
permissive than the above one.

Stack of the new CCPU

Annual.

If results show constantly
(3 consecutive years) a
significantly  (less than
75%) better than the
required levels, frequency
can be reduced to every
two or three years

TPP EMT

See

mitigation

measure n° 50

pag. AVIII-AP2-5




Aspect to be
monitored or

Parameters to be

Mitigation Monitoring Methods measured Assessment Criteria Locations Monitoring Frequency Responsibility
Measure.
OPERATION PHASE
Monitoring and continuous recording of | SO,, NO2, NO, Air quality station should be located in the predicted | Continuous TPP EMT Included in the
ambient air quality through a fixed air | TSP, PM10, PM2.5, pg/m° maximum ground level concentration point. To locate project (see
quality monitoring station. CO. SO, | 10 min. 500 (2) this point a specifi study should be carried out takiint mitigation measure
30 min. 500 (1) into account results of the atmospheric dispersion n®11)
24-hour | 200(1); 20 (2) model, (see Annex lll), power supply, location within
1 month 100 (1) the national territory.
1 year 50 (1)
NO, | 30 min. 85
1-hour 200 (2)
24-hour 60(1)
1 month 50 (1)
1 year 40 (1) (2)
NO 30 min. 600 (1)
24-hour 250 (1)
1 month 120 (1)
1 year 60 (1)
Dust | 30 min. 150-500 (1)
(TSP | 24-hour | 100-350 (1)
) 1 month 80-200 (1)
1 year 50-150 (1)
PM1 1 year 20 (2)
0 24-hour 50 (2)
_ . PM2. 1 year 10 (2)
Air quality 5 24-hour 25 (2)
CoO 30 min. 5000 (1)
24-hour 4000 (1)
1 month 3500 (1)
1 year 3000 (1)
(1) National standards
(SanR&N No 0293-11 Hygienic
requirements, the list of MAC for
pollutants in atmosphere in
Republic of Uzbekistan”)
(2) WHO Ambient Air Quality
Guidelines (General IFC Guidelines
,2007)
From (1) and (2) whichever is more
stringent.
Monitoring and continuous recording of | Wind speed and Meteorologica station should be located within the | Continuous TPP EMT Included in the

meteorological data through a fixed
meteorological monitoring station.

direction,

atmospheric
pressure, relative
humidity and
temperature.

TPP terrains in order to gather information of the
meteorological dispersion conditions of the exhaust
gas.

project (see
mitigation measure
n°11)
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Aspect to be
monitored or

Parameters to be

Mitigation Monitoring Methods measured Assessment Criteria Locations Monitoring Frequency Responsibility
Measure.
OPERATION PHASE
Noise monitoring campaign Ambient noise Level of See Figure 1 at the end of this table Annually. Safeguard TPP EMT | See mitigation
Monitors should be located | levels (dBA) Name of area sound, Points 1 to 4: Industrial area measure n° 41
approximately 1.5 m above the found (dBA) Points 5 to 8: Residential area
and no closer than 3 m to any reflecting Residential areas
surface. A type 1 or 2 sound level meter (inside) (SanR&N Two other points should be located at the new CCPU
should be used. No0.0267-09): fence once the final layout would be decided
Day time 40
Night time 30
Residential areas
Noise (outside) (SanR&N
No0.0267-09 and
IFC EHS general
guidelines (2007)):
Day time 55
Night time 45
Industrial areas
(IFC EHS general
guidelines (2007)) 70
To keep: Waste manager’'s | Uzbek Law on wastes and IFC EHS | Waste management and recycling enterprises Every time a new waste | TPP EMT Staff of the TPP
c) Permits and certifications of the | permits and | general guidelines (2007) TPP EMT office management or recycling
waste management and recycling certifications. enterprise is hired
enterprises
d) Contracts of the authorized Contracts with the
waste management and recycling waste managers
enterprises. In the contract it should be
included the management and final
Waste disposal of wastes under an
management environmental sou_nd manner. _ _ . .
The documentation concerning the | Waste delivery Waste management and recycling enterprises Annual estimation TPP EMT Staff of the TPP
delivery of waste will be stored to serve | notes TPP EMT office

as evidence of their

treatment.

appropriate

Produced and managed wastes, as well
as its destination shall be addressed
and recorded

Waste receipts
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Aspect to be
monitored or
Mitigation
Measure.

Monitoring Methods

Parameters to be
measured

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

OPERATION PHASE

Effluents

Intake and discharge continuous and
automatic monitoring and recording of
temperature, pH and conductivity

Temperature, pH,
conductivity

Currently, Maximun Allowed
Concentration (MAC) has not been
determined for the new CCPU.
Therefore, at the time of writing this
EMP, the standardization taken into
account is the one shown
underneath:

Table 5 of the
IFC EHS
Parameter Thermal
Power Plants
guidelines
mg/dm?®
pH 6-9
Temperature o
Increase (°C) @)
1) In the mixing zone.

Considered 100 m from the point of
discharge.

These levels should be achieved,
without dilution, at least 95% of the
time that the plant or unit is
operating, to be calculated as a
proportion of annual operation
hours.

Future MAC should not be more
permissive than the above ones
and the existing TPP MAC.

Intake and discharge points from and to Suenly
canal
Temperature at 100 meters from the discharge

Continuous

Plant engineers

Included in the
project (see
mitigation measure
n° 18)
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Aspect to be
monitored or

Monitoring Methods

Parameters to be

Assessment Criteria

Locations

Monitoring Frequency

Mitigation measured Responsibility
Measure.
OPERATION PHASE
Included in the
Intake and discharge continuous and | Total residual | Currently, Maximun Allowed | Discharge point to Suenly canal Continuous Plant engineers project (see
automatic monitoring and recording of | chlorine Concentration (MAC) has not been

the biocide used for the cooling water
treatment (sodium hypoclorite) with an
automatic dosage calibration.

determined for the new CCPU.
Therefore, at the time of writing this
EMP, the standardization taken into
account is the one shown
underneath:

Table 5 of the
IFC EHS
Parameter Thermal
Power Plants
guidelines
mg/dm?®
Total
residual 0.2
chlorine

These levels should be achieved,
without dilution, at least 95% of the
time that the plant or wunit is
operating, to be calculated as a
proportion of annual operation
hours.

Future MAC should not be more
permissive than the above ones
and the existing TPP MAC.

mitigation measure
n° 19)
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Aspect to be
monitored or
Mitigation
Measure.

Monitoring Methods

Parameters to be
measured

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

OPERATION PHASE

Effluent quality monitoring

Cr, Cu, Zn, Pb, Cd,
Hg;, As,
Suspended solids,
mineralization, Cl-,
S04, NO3, NO2,
NH4, Fe, BOD-5,
Oil products.

Currently, Maximun Allowed
Concentration (MAC) has not been
determined for the new CCPU.
Therefore, at the time of writing this
EMP, the standardization taken into
account is the one shown
underneath:

Table 5 of the
IFC EHS
Thermal Power
Parameter
Plants
guidelines
mg/dm?®
Pb 0.5
Cd 0.1
Cu 0.5
Zn
Fe
Cr (total) 0.5
As 0.5
Hg 0.005
pH 6-9
Suspended 50
solids
Mineral i
content
Cl- -
SO, -
NO; -
NO, -
NH," -
BODs 30 (1)

(1) Table 1.3.1. IFC EHS
general guidelines (2007)

Future MAC should not be more
permissive than the above ones
and the existing TPP MAC.

Intake and discharge point from and to Suenly canal

Every 15 days. If there is
no variation between
intake and discharge
points observed after one
year, the monitoring of
heavy metals could be
discontinued.

TPP EMT

Included in the
project (see
mitigation measure
n° 42)
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Aspect to be
monitored or

Monitoring Methods

Parameters to be

Assessment Criteria

Locations

Monitoring Frequency

Responsibility

Mitigation measured
Measure.
OPERATION PHASE
Continuous flue rate monitoring at the Water intake and Intake and discharge point from and to Suenly canal | Continuous. Plant engineers Staff of the TPP.

intake and discharge point to calculate

discharge flue rate

Currently on going

Water . water consumption rate
Consumption
The TPP existing groundwater | New parameters: Due to the absence of national | New wells will be located in areas which could mean | Quarterly. If there is no | TPP EMT See mitigation
monitoring plant will be extended and | Ph, oil products, standards for groundwater quality, | risks on the quality of groundwater and soils as: | variation observed after measure n° 55
improved. Samples and analysis of the | metals (cadmium, surface water quality standards can | sludge ponds, oil and chemicals storage tanks, | one year for heavy metals
proposed parameters in the proposed | cobalt, copper, be used as reference. hazardous waste storage by adding one well below | and organpchloride
frequency will be undertaken. chromium, lead, - each site in the direction of groundwater to surface | pesticides, the monitoring
nickel, zinc, waterways. Location of wells should be approved | of these parameters could
arsenic, mercury), once the final project layout is decided an under the | be discontinued.
organochloride supervision of a specialist.
Groundwater. pesticides, phenols,
Current
parameters:
pH, CA2+, M92+’
NA*, Cl, SO,%
HCOs,” Hardness,
Temperature.
Monitoring of soil salination levels Salt deposited on | Value for the potential salination of | Along the area in which, after the observation of the | Preferably during spring | TPP EMT See mitigation
soil the ground= 0.01 g/mzlh, steam plume, deposition is more likely to occur. and summer seasons. measure n° 52
This check would be also
made after significant
changes in the towers,
. such as changes in
Soil ;
components or in the
operating system, which
may lead to a substantial
increase in the salts
emission rate  finally
adopted.
Continuous natural gas flue rate Natural gas flue Gas intake station Continuous Plant engineers Staff of the TPP
Fuel Usage monitoring rate
Continuous power output monitoring Power output Main Control Room Continuous Plant engineers Staff of the TPP

Power output
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Aspect to be
monitored or

Parameters to be

Mitigation Monitoring Methods measured Assessment Criteria Locations Monitoring Frequency Responsibility
Measure.
OPERATION PHASE
Monitoring of: Check that | Uzbek health and safety legislation | TPP The indicated in the EHS | TPP EMT Staff of the TPP
v Safety inspection, testing and parameters operation plan.
calibration indicated in the | Point 2.9. (Monitoring) of the IFC
v Surveillance of the working EHS operation plan | EHS general guidelines (2009)
environment are being
4 Surveillance of workers health monitored.
v Training For accident and
Accident and diseases monitoring: disease monitoring:
Occupational Impler_nent accident and disease_s _ Number of fa_tql a_nd
Health and Safety reporting of the root cause of individual non fatal injuries
causes, cause patterns and analysis of | and duration of the
weekly and monthly statistics. incapacity to work.
Periodic audit of the EHS operation plan | Check that | Uzbek health and safety legislation | TPP The indicated in the EHS | TPP EMT 40000 $US/audit
parameters operation plan (supervised by
indicated in the | Point 2. (Occupational Health and qualified and
EHS operation plan | Safety) of the IFC EHS general experienced external
are achieved guidelines (2009) experts or qualified
NGOs)
Overall EMP operation plan. Check that all the TPP. The indicated in the EMP | TPP EMT 30000 $US/audit
Implementation of requirements (supervised by
mitigation Audit to ensure performance and | agreed are qualified and
measures adherence. achieved. experienced external

experts or qualified
NGOs)
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Figure 1: location of noise measuring points
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ANNEX VIII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATION.
GRIEVANCE MECHANISM
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Appendix 1: Information letter from the Takhiatash TPP of th Public
Consultations
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W ESERENE RO
AV AT AN LT MNOORL IR
AR 5 CLEKTR INpeacenarento
DM A AL ANV Komurera no oxpane npupois
AAXAATOM IE5” DAL Pecniybankst Kapakannakeran
A5 o4 B Aitrmyparony T1JL
“AS. ni
“AE-A9- sof

Vaamaemui [apaxar [ExanaGacsuy!

B coorsercrsin ¢ [locranopaennes [pesuaenta PecnyGanku Yibexncran Ne [111-
1442 0115.12.2010r, «O npropHTeTax Ppa3BHTHR npombimiennocTH  Pecnybnuxn
Viabexucran s 2011-2015 rogaxy TAK «¥YaGemiepron peammiyer MHBCCTHIHOHHLIT
npoekt «CTPONTEALCTIO NAPOrajoBofl  YUTAHOBKM Moumoctsio 230-250 MBr ma
Taxuaramcxoit 10 0 NPUBTCYCHHEM HHBECTHIMOHHMX cpeicTa Asnarckoro banxa
Passirist. B pamkax (0Arovonki OK0A0MHYECKOND KOMIOHEHTR TPOCKTR [UIAHHPYETCR
NPOBCACHHE ABYX  paynaon oOICCTBCHHLIX CAYIIAHWA ¢  npuBIeyenmeM  scex |
JauuTEpecoBanBIX cTopor, Ha cayinminax GyayT apecTanienil OCHOBHLIC Pe3yiIbTATI
nposeseHuoll  Ikorormveckoil  onenxn  poagelicsns  npoexta  «CrpoHTEARCTRO
MApOra30BOR  YCTAHOBKM MoOmHOCTHI0 230-250 MBr na Taxwatamckoff TIC» ma
oxpysaouyo cpeay. Tlposenenie ofuecTREHRIX CAYmIaNNil Jantannporano na 29
anpens 2013 5 14 vacos B IAAHNN IHEPTETHYECKOTO Koaaexa r. Taxnaraus,

B ceAsn ¢ BHICHINOKCHHLIM, TPHTIAHIAEM A48 YHECTHR B OWIECTREHHLIX
CAYMAIHAX coTpyANIKkon Baweii opranmsamnn ~ bepiena 3. — navaanumka [T KPXP
npin CMAK PecnyGankn Kapakaanakcran u Amaxasosy C. — HavaisHMEs oniena no
MOHHTOPHHTY BTMOCHEPHOIO BOTLYXA, & TAKKE BCEX ACADNONHX IKCIEPTOB,

Jupexrop
OAO «Taxnaramexus TIC» B.T.Muwipensos
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WEIYA
OCrg A ADORLIX MIVATS §
TRARIOS 5 OAL Jam.xaxkuma

' r. Taxwarama
109 OF _ wldw ; B.K.Kouaxbaeny

wdbA 9575

Hughopmayuonnoe nucemo

B coorsercraun ¢ [locranosnenuenm llpesuaenra PecnyGmnkn Viberucran Ne [111-
1442 o7115,122010r. «O npHopHTeTaX PpaIBHTHA TpoMLILTCHHOCTH Pecny6ixn
VYabexucran 8 2011-2015 ropax» I'AK «Vabexsnepro» peanmsyer HHBECTHUMOHHLIH
npoext «CTPOHTEALCTBO Naporasopofi ycrawoskn mommocted 230-250 MBr =Ha
Taxmuaramckoit TDC» # npHBIeteHHeM HHBECTHHHOHHEIX cpejicTh Aawatckoro bamxa
Passurus.

B pamkax MOAroTOBKH 3KONOIMHECKOTO KOMIOHEHTZ TNPOEXTa IUIRHHPYETCs
MPOBEACHHE JBYX PayHAOB OOWICCTBCHHBIX CAYIIAHMI C© [(pURICHEHHeM Beex
sauHTepecoBatubx cropor. Ha caymammax GyayT NpeACTaRieHs OCHOBHBIE Pe3yibTarsl
TIPOBEICHHON  JKOJOrHYecKoid  OUeHKH  BosAelceBua npoekra  «CTPOHTENBCTHO
MAPOra’Onoi  ycTanoskn mommoctsio 230-250 MBr ma Taxmartamcxoit TOC» ma
okpyxmoutyio cpety. Ilposenesine nepsoro paysia caywanuil samanuposano wa 17
anpeas 2013 ronma, Broporo — Ha nepsyl nexkaay mas. Taioke npocuwm Bamero
PA3PEICHAS HA PasMemeHne OODLABACHHI O [IAHHPYEMBIX MCPONPHUATHRX B
o61ecTREMHLIX MECTAX (LKLY, Ga3ap, XOKUMMAT).

B cBf3M ¢ BRILNEHIIOAKEHROTO, Npony Bac okazats co/eiicTBHE KOHCY/IBTaHTaM
ABP B opranszanmit o61ecTBEHHEX CAYIIAHNI,

[pumesanne:

XOKHMHSAT A0/IKEH ONPEACIHTE MECTO NpoBeseHHS o0IecTBeHHRX CAYINaHAR.
Mecto aomkso GsiTs yAoGHEM juis paasmeniesits 30-50 yenosex, npejcTaBieHHs
npeseHTALMY yHacTHKAM B Power Point (¢ HCIONEIOBAHHEM NPOSKTOPA).
Berpeua Gyner amutees oxono 1-1,5 saca

[purnamenns AOIKHL OMTH OTOCHANL 0T XOKHMHIATA,

Hysant creyionse rpynist, (MUHEMYM)

1. llpeacrasnrenit XOKAMIATA BKIIOUAN, 3aM. XOKHMA N0 BONPOCAM FKEHIITHH,
1. TRPMOKAPH M CTAHID

2. lpeacrasurens npaposooxpaniny opranusauuit (lockosmpuposia)

3. llpeacTaBHTe/n MEARLHHCKNX YUpekaeHEN 1 yueOHbIX 3aBeaeHni

4. lMpeacramrenn Bogoxanana, Munmcrpecrsa Censcxoro n Boanoro xoasitcrsa
5. lpeacrasurenu manoro cpemtero GusHeca

6. MecTHme KUTEIN H npeacTanuTen Maxannei

7. IpeacTaauTe/ It HENPABHTCTLCTRCHHKX OPraMiIainii,

Jupextop
0AO «Taxmaramcknn THOH
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00N A TADORL™ AMEYATY
TAGYATOSN €2° O AL r. Taxparama

BIK.Konaxtaeny
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Hudopmayuonnoe nucoso

B cootseversun ¢ Mocranosnenues [lpescnta PecnyGanxu Yabexucran No TT1-
1442 orl5.12.2010r, «O npoputeraX pasuurus  npombittennoctyt  PecnyGamxn
YaGexncran s 2011-2015 rogax» FAK «Y36ex3Hepron peannsyer MHBCCTHLHONHMI
npoekt «CTPONTC/ABCTBO NAPOTraIoRO  YCTAHOBKY MOWmMocTio  230-250 MBr na
Taxuaramwexoit TOC» 1 OpHBACHEHHEM HUBECTHIHMONNBLIX cpeacts Asparckoro bamka
Pazsuris.

B pamsax noATOTOBKH IKONOIMMYMECKOrO KOMIOHEHTA NPOCKTa [UINMPYETCS
NPOBEACHUE JBYX paywios  OCMICCTBEHHLIX  CAYIMMMI ©  NPUBICYCHHEM BCeX !
JAHNTEpECOBatHbIX CTOPOH. Ha cnymanuax GyayT npeicasnenii OCHOBHLIE PesyaLTaTh
nposenenioil  Jkodorwdeckoll  ouenxkn  poweiiceus  npoexta  «CrponrennctTso
naporasonoit  ycranonkst smomnocrsio 230-250 MBr wa Taxmaramexofi TOC» na
okpyxaouyto cpeiy. [lpopesenne BTOPOro payHaa caywanuii 3anasnuporaio wa 29
anpeas 2013 roaa. Taxae npociv Bawiero paipeiuennus Ha pameitenue ofasicHii o
AAHHPYCMBIX MCPOIPURTHAX B OOLICC THEHHBIX MECTAX (LKL, Gasap, XOKUMMAT).

B camn ¢ swimeninoneHnbiv, nponry Bac okaate cogeiicTane KOHCYABTAHTAM
ABP 8 opragnIainy OBICCTBCHRRYX CITY IAHNI.

IMpumeuanne!

XOKHMHAT JONACH ONPEACANTH MECTO TPOBEACHUS OOMECTHEHNNX CIIY AR,
MecTo aoamHo Grrh yaoGinm Ui pasMetinening 50 4elionek, npeacamienns
npesesraunn yuacrunsus 8 Power Point (¢ nenoassosaiues npoektopa).
Berpewa Gyaer umrscs oxono 1-1,5 waca

[Mpuraamenns aomxnss Gurrn orocaans: o1 XOKNMUsTA.

HyxHu caeayiomme rpymmsl, (MuHusMyM)

L. lNpeacrasirenn XoKHMHATA BITIOMAR, JaM. XOKHME 10 BOMPOCAM AXCHIINI,
ILTAPMOKAAPH 1 CTRHLNH

2. MNMpeacrasntesn npuposooxpasHslx opraisaumi (I'ocxomtpuposaa)

3. NpeAcTaBuTean MeAMUHHCKHX YIpeaIennit It yqedix 3anenennii

4. Tpeacrasurenn Bozokanans, Munnerpectsa Cenncxoro n Boasoro xossiicraa
5. lNpeacrasureny Manoro cpeauero Guskeca

6. Mectinie anTenu W npeacrasnTen Maxanaedi

7. TlpeacTamnTean HeNPAaBRTEILCTREHILIX OPrawsamii.

Aupextop
OAO «Taxmaramexan TIC» B.T.Maapennos
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Appendix 2. Newspaper announcements

Local newspaper on the 13" of April.

pag. AIX-AP2-1



14 ' "" RAINT RTY 19 WYy T
mw RYPN Gonname A oy wyp-
TV i My, M SYPTARPUD MM
ReSminn wikum B rypan witser
WSO Se Tomm Mupar e, (a-
mmm: ﬁ:;amiuu Comanicta -mnn:‘u vmnmm::m
¢ . ROpca e oam| et
deh :-'mu €rTan, A8 ,,,,m:?;n m.’:mn, el gl
i e e e ApRacwas  oxirn-rapbunse KSECE ekt
LT R MOWIHCT COM UTMP A TR ORIT. eI STAAT prev N
RS, wa AR, Oifen, Typemen,  wen KyTHM wakan e AR ooy
!mw'zrr::;“' PYE. BORCEIL, FPOK M- K MATKMMA( ATnL 085S 1
A0 (itfyy :" ORapE Ky Kyl 6o i seeoe erevny’
THPMN Bafmpnn, secaux Xop xaskasil seraer,

IAFA3A

O36ekcra 6
aH Pecnve . AR AL e
cnyoankacw [lpesnaeHTHHHH Iy e |

<O 3DexTEN
IS { Y ) = |
< 2010-kmanary NeTITI 1442 4201 1-2015-%6171- | pexonctpykui
1P Ehbexe Yo rruis . " Caltianec ann

DexeTan PecnyGiukacw casaasiy pavax- ot 1S-Rnain

TAHALIPWY YCTHHAM I KAPaphita Myvansiy, «0 K- Bapue k3py
FHEDTO» MOMIEKCTAMX AKUMOHEDINK KOMITaHHACH! I KETTHRA
laxntsrac AIC wmta 230-250 MBt xviaT/iniK MarmcTpan
3 13 YCKEHEACPH KyPAUIMCKS HHBECTH LLITS- ,\‘t::.k:::‘:c.:l
WK ROHOADH! xam Aaua I‘.sy;x»_;.ue»_q_\' Bauxunn Conspany;

¢ Pyscaren

| TAPTHY IMEAre achipn -

AHHIC XOMMEe Kt e Kalean s
MO OV

K2 Tpang
LUIMakra. T y L OMIOTUIHANK

THHETAMK THIH

30-250 MBT xvi ¢ Kalcan M
" TVYLON &2
AQH! IS TIEHCH
o Xap rvoun
\ AR HCACPIi
A CHCPHH Wwiaxra anny Tiuiikar ¢ Kulens m

Y TAHMCTHIPLUTALIN FIpac i K
epTicy Hcaey
Caal - \Jp r‘m

Liaxa1avil !

NomuiteT ik TerHaa¥ 2013-xbir 18-anpens

I ¢ FaKpIATAC KATAIBIK IHEPTETIKA KO/Uie/Km cwv\f::fl-wn‘mu
IMADGTHIHAA OTKEPHACIN ‘.,,“m.:,“'m
ACOMUACTINK THHASYIE XOMME KBISBIFLIVIIL a53a- Bmu#

Nol-xap, Tea

N8P KATHACWYBIHE MHAPIT CTHACAH

«Tagusarac XKIC» AAX Gackapmacy.

Announcement of the 1* Public Consultation hold on 18 April 2013
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Local newspaper on the 27" of April (Karakalpak language).
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Announcement on Karakalpak language
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Local newspaper on the 27" of April (Russian language).
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Announcement on Russian language
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Appendix 3. List of participants
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CMUCOK YYACTHUKOB
1-ro PAYH[IA OBUWECTBEHHbIX CNYLWAHWA NO NPOEKTY
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List of participants of 1° round of Public Consultation

Of the Project “Takhiatash Power Plant Energy Efficiency Improvement Project”
Takhiatash, 18 April 2013

Ne Name Position Signture

1 Yusupov Murat Energy college,
Takhiatash city

2 Saparova Zulfiya Energy college,
Takhiatash city

3 Babajanova G. Makhalla #4

4 Atajanova S. Nature Protection
Committee

5 Yakupov J. Makhalla #5

6 Qutlimuratov P. Takhiatash TPP

7 Matchanov U. Takhiatash TPP

8 Jumamuratova M. Takhiatash city medical
foundation

9 Tavekelova A. Association of makhallas
foundation

10 Danaev A. Makhalla #2

11 Shirbaev D. Makhalla #7

12 Madreymova G. Makhalla #6

13 Mambetalieva G. Makhalla #10

14 Auozimbetova Q. Local government
authority

15 Tajekiv Azamat “Kamolot” Young
generation Union,
chairman

16 Jandullaeva M. Makhalla #3

17 Tursimbaev A. Makhalla #1,
representative

18 Usmanov M. Head of Makhalla #8

19 Sharimbetov Yu. NGO “Intellekt”

20 Ajinshuova R. NGO “Nimfogo”

21 Japakova G. NGO “Resources Center”

pag. AIX-AP3-3



22 Toleuniyazov J. “Vodocanal” of Tkhiatash
city

23 Hojanazarov A. “Agmagat” newspaper,
editor

24 Saparov J. Takhitash TPP

25 Duysaliev B. Electrical network

26 Berdiev Z. Nature Protection
Committee

27 Eshmuratova N. Energy college, teacher

28 Hojamuratova Z. Energy college, teacher

29 Jakipova G. Energy college, teacher

30 Dauletmuratova Energy college, teacher

31 Hojakova B. Secondary school teacher

32 Begjanov R. Energy college, student
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LIST OF PARTICIPANT

OF SECOND ROUND OF PUBLIC CONSULTATION ON THE TAKHIATASH POWER PLANT
EFFICIENCY IMPROVEMENT PROJECT

TAKHIATASH CITY, APRIL 29, 2013

Ne NAME POSITION SIGNATURE

1 Kaliyeva Mexriban # 12 Secondary school

2 Matniyazov Maxset Takhiatash TPP

3 Lukmanova R. Worker of Kindergarten #9,
citizen of Takhiatash city

4 Babajanova G. Worker of Kindergarten #9,
citizen of Takhiatash city

5 Yakubov E. Sanitarian Epidemiological
service of Takhiatash city

6 Ambergenov Sanitarian Epidemiological
service of Takhiatash city

7 Niyazov Sanitarian Epidemiological
service of Takhiatash city

8 Berdiev Z. State  Nature Protection
Committee

9 Sedimbetova Doctor from Takhiatash city
polyclinic #1

10 Atashuradova Doctor from Takhiatash city
polyclinic #1

11 Bekmuratova Nurse from Takhiatash city
polyclinic #1

12 Froiova A. Takhiatash TPP, engineer of
environmental laboratory

13 Matchanov U. Takhiatash TPP

14 Yuldashova N. Secondary school #4

15 Eshbaeva N. Secondary school #4

16 Urinbaeva G. Doctor from Takhiatash city
polyclinic #1

17 Utepov T. Energy college of
Takhiatash city

18 Jumamuratova Khokimiyat of Takhiatash
city

19 Auezimbetova Khokimiyat of Takhiatash
city

20 Jumaniyazov K. Energy college of
Takhiatash city

21 Djangabaev A. Energy college of

Takhiatash city

pag. AIX-AP3-8



22 Utemuratova M. Energy college of
Takhiatash city

23 Khudaybergenova M. Energy college of
Takhiatash city

24 Tursinbaev A. Representative of makhalla
#1

25 Hojonov E. Energy college of
Takhiatash city

26 Utegenova G. Representative od Red
Cross

27 Abdullaev A. Secondary school # 6,
teacher

28 Modreymova G. Secondary school # 6,
teacher

29 Kutlymuratova P. Takhiatash  TPP, PMU
engineer

30 Dosymbetov M. Takhiatash TPP,
environmental engineer

31 Saburbaeva G. Energy college of
Takhiatash city

32 Tajekiv A. Representative of NGO
“Kamolot” (young generation
movement)

33 Kutlimuratova T. Secondary school #3

34 Saparova Z. Takhiatash TPP, water
treatment department

35 Saparbayova T. Takhiatash  TPP, water
treatment department

36 Matniyazova G. Takhiatash TPP, water
treatment department

37 Halmuratova G. Takhiatash TPP,  water
treatment department

38 Khudaybergenova B. Takhiatash  TPP, water
treatment department

39 Jangabaeva J. Kindergarten #7

40 Atajanov R. Energy college of
Takhiatash city

41 Kadyrov M. Energy college of
Takhiatash city

42 Khudaybergenova G. Kindergarten #8

43 Sapasheva D. Kindergarten #8

44 Danaev A. Representative of makhalla
#2

45 Nurimbetova N. Energy college of

Takhiatash city
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46

Dauletmuratov P.

Energy college of
Takhiatash city

47 Ishmedova G. Takhiatash TPP

48 Saparova Z. Energy college of
Takhiatash city

49 Yuldashova M. Kindergarten # 13

50 Tinekeshova C. Kindergarten # 13

51 Ernazarova C. Kindergarten # 4

52 Eshimbetova N. Kindergarten # 10

53 Abdukhalikov M. Kindergarten # 11

54 A6aypacynos ©. Representatives of makhalla
#10

55 Yakupov Sh. Representatives of makhalla
#5

56 Yuldashev N. Secondary school #2
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Appendix 4. Presentation given during the Public Consultation
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Taﬂﬁlatash Power Plant

Efficiency Improvement Project
ADB TA # 8142

Environmental Impact Assessment
“Uzbekenergo”

PPTA Consultants:
GAS NATURAL FENOSA ENGINEERING (GNFE)
(Spain) and IKS (Uzbekistan)

Takhiatash 29 April, 2013



Legal Requirements

The most relevant standards taken into consideration for this assessment (the list is not exhaustive):

NATIONAL FRAMEWORK

INTERNATIONAL FRAMEWORK

*Uzbek Legislation
Law No.754-XIl, 1992 on Nature Protection (states legal, economic,
and organizational bases for the conservation of the environment and
the rational use of natural resources).

Law No 2000 On Environmental Yail
Laws of RUz related with environ
Sanitarian Norms and Rules of R
Sector related guidelinenes

THE MOST STRINGENT
REQUIREMENTS HAVE BEEN
CONSIDERED FOR THE
PROJECT

Key environmental legisla
following areas:

- Waste management
- Soil, subsoil and groundwater
- Biodiversity




"
Legislation Base

Official endorsement from State Nature Protection has
been obtained in November 2012 for the Construction of
new CCGT.

In accordance with the national Law on “Environmental
expertise”, a Statement about Environmental
Consequences will be prepared during construction
phase before commissioning of the new units.



" J
The Project’s Benefits

Project implementation will allow:

m cutting operational expenses;

m Increasing the efficiency and the reliablility
of the energy supply to consumers;

m Improving the environmental quality In its
area of influence
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Takhiatash TPP

Suenly.canal. Jr-ma s = & Takhiatasn®
’ . o

X

-
.

B )

-
I.taf-:haatash TPP

> Takhiatash TPP is the

main power supply source
for the Karakalpakstan
and Khorezm regions with
over 3 million people

The power demand
outlook is a strong with
number of industrial
development projects
envisaged for the region
exceeding currently
available capacity

Takhiatash TPP heats
water to supply the
consumers in Takhiatash
town and for its own
needs
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Existing situation

Water use from:
» Suenly canal

» Takhiatash water supply
system

Water discharged into the
Suenly canal.

I , suenly.canal ' Sl % o g L) 7jc1‘r*-f‘;|at.3’s" Y
Open cooling water system Tl e %
: P U9,

¥ ; takhiatash TRPP
e

Gas supply from Bukhara
gas deposit
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Unit —vi—~, |[CCGTU
Year of installation 1987 1990 2016

New Takhiatash TPP

Installed capacity of the line,

MW 210 210
<o Prospective installed
S pO0 - cgeacity of TE’E,”MW
I | s 0 sting New Unit
B \ I i
| ‘ | 0 Units




WHAT IS PLANNING TO DO?

At the moment, power and heat
production at Takhiatash TPP is

based on a conventional steam power

technology

It is planning:

» 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;

» to dismantle Ill and IV units, with
a total installed capacity of 310
MW.

Increasing energy efficiency from 20-
30% to 50-60% (2700 GWh/year to
3600 GWh/year)

Condensor

Boiler/

heat

Electric
generators

exchanger

Gas turbine

CCPU
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m New equipment is the best technology within the fuel combustion
power generation technologies (needed to provide base load

energy which should not depend on solar or wind resources)

NOX emissions CO emissions
160 35
/
140 ~ 30 -
? 120 / %25
© 2 100 - € 220 /
[ Z ©
Z27° 80 Do 15 /
o N / I=Ne)
EQ 60 2 10
X Te)
20 0
0 CcO
== Combined Cycle ===RBoiler = Combined Cycle ===RBoiler

CO2 emission factor (t CO2/TJ)

120 -
100
80
60 1
40
20 -

Natural gas  Light fuel oil Heavy fuel oil  Hard coal Lignite



Change from open to closed cooling water system

3

m Reduction of water intake and discharge to Suenly canal
m Reduction of the thermal discharge

Once-Through Cooling Closed Circuit Cooling

|

| ‘.-

Old units Ill and IV New CCPU



PLANNING DESIGN OF NEW FACILITIES LOCATION
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Impact on environment
» Construction phase

» Operation phase
» Decommissioning phase
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IMPACT IDENTIFICATION MATRIX —= WORKS PHASE
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IMPACT IDENTIFICATION MATRIX - OPERATION PHASE
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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



IMPACT DURING
CONSTRUCTION/DECOMMISSIONING PHASES



onstruction and Decommissioning phases impact assessment
summary

IMPACT ASSESSMENT SUMMARY - CONSTRUCTION/DECOMMISSIONING PHASES

NORMALIZED
INCIDENCE AL
IMPACT SIGN MAGNITUDE IMPACT
(BETWEEN 0 VALUE
AND 1)
Potential discrete and local increase in particulate matter suspended in air. - INSIGNIFICANT
Potential degradation of air quality due to exhaust emissions from construction and
decommissic?ning equipment. ) ’ i INSIGNIFICANT
Potential increase in the noise level of the construction and decommissioning sites - 0.43 | Medium [comPATIBLE
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
Potential sqll and water contamination due to improper storage or manipulation of the ) 057 Medium MODERATE
work materials and/or waste
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 .|mpacts on agriculture, livestock, etc, which take place in the work area due to i INSIGNIEICANT
changes in land use
Potential impact on the historical and archaeological heritage - INSIGNIFICANT
I:> Hiring of_ pgrsgnnel and reactivation of the local economy during the construction and . 0.50 Medium
decommissioning phase
Potential hazards for the health of the personnel and the population - INSIGNIFICANT
Increase in traffic . 0.43 | Medium | MODERATE
Potentlall Qanjage tq road infrastructure owing to heavy duty construction and i INSIGNIEICANT
decommissioning traffic

17



Construction and decommissioning phases

QUALITATIVE ASSESSMENT

Day Night

Without : .

. Without increase
increase

Without . .

. Without increase
increase

Without . .

. Without increase
increase

Perceptible . -

. Two times noisier
increase

Without . .

. Without increase
increase

Without . .
. Without increase
increase

Perceptible . _

. Two times noisier
increase

50% noisier

50% noisier

> Potential increase in the noise level

A noise monitoring campaign was undertaking at 8 points close to
TPP

Mitigation measure: heavy equipment during day period



"
Construction and decommissioning phases

> Potential soil and water contamination due to improper storage or manipulation of the work
materials and/or waste.

Adequate waste management
|:> MODERATE

Safety measures to prevent spillage

> Increase in traffic.

A management traffic plan will be implemented:

«Traffic control: observance of distances between transport vehicles.
“+Heavy traffic will be driven through the least sesitive access roads.
“*No transport or opertaion of heavy equipment at night.

“*Proper registration for the vehicles and heavy equipments, driving
licenses, required skills and experience of direvers.

++Speed and load controls.
s»Safety awareness campaigns.

«*Traffic regulation measures: traffic signals.

[] v »f‘,.. .\‘ ,_ P MR ¢
Main existing roads which connectsurrounding areas to Takhiatash
MODERATE P 19




OPERATING STAGE
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OPERATION PHASE IMPACT ASSESSMENT SUMMARY

P A A AR . » P A . » A
ORMA D
D A DA
DA Al .
B 0 :
AND

Greenhouse gases emission reduction by the replacement of an obsolete with an energy . 1 Low
efficient technology.
Outdoor air quality improvement due to the emission reduction by the replacement of an :

. - 4 0.71 Medium
obsolete with an energy efficient technology.
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 i INSIGNIEICANT
management.
Water resources intake reduction + 0.5 | High |
Elcr)]ﬁantlal effects on water resources due to the increase of water consumed for the new i INSIGNIEICANT
Potential alteration of the water quality as a consequence of effluent discharge. - INSIGNIFICANT
Potential improvement of the aquatic ecosystems as a consequence of partial :

: 4 0.5 Medium

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 - 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. 4F 0.5 [ Medium |
Potential health risk for the operation of the cooling towers - INSIGNIFICANT
Potentk"_;ll hygienic risks for the health and safety of personnel and the surrounding i INSIGNIEICANT
population
Increase in installed electrical power + 0.5 [ Medium |

21




" J
Operating phase

> Ambient air quality improvement

> A special atmospheric dispersion model has been used to analyze air quality
impact of the project;

> 2 scenarios have been simulated
1. Current situation
2. Future situation

It was found that all air quality comply with national standards.

Values for NO, ambient air quality are reduced around 40%
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Operating phase

> Greenhouse gases emission reduction and outdoor air quality improvement.
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" A
Environmental and social benefits from the Project
Implementation

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

40% reduction of water intake for the cooling water system due to change
the type of water use — from open to close water cooling system.

As a consequence the thermal water discharge into the Suenly canal will
also be reduce;

Improving condition of aquatic ecosystem;

30% reduction of CO, (greenhouse gas) to the atmosphere, which will
contributes to climate change mitigation

30% reduction of NOx emitted to the atmosphere

As a consequence 40% reduction of NO, an ambient air quality
Expected decreasing of noise level

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

Promote industrial development projects envisaged for the region;
Consequently this will promote socio-economic development

Increasing workforce demand during the construction phase



ENVIRONMENTAL MANAGEMENT PLAN
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PMU’S ORGANIZATIONAL STRUCTURE
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"
MITIGATION MEASURES

» The required preventive and corrective measures are
Intended to prevent, reduce or compensate as far as
possible, adverse effects.

» The measures were developed during the design,
construction, operation phases of the new CCPU and
decommissioning phase of the old units Il and IV
according to the time of their application. In the
Environonmental Management Plan (delivered in this
public consultation) 58 mitigation measures have been
Included.
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MONITORING AND REPORTING PROGRAM

Takhiatash TPP current monitoring program

» Annual amount of emissions discharged into the atmosphere;

» Water use and effluents - flow rates and water quality at the intake and
discharge point;

» Groundwater quality;

» Annual amount of disposed hazardous and non hazardous wastes;

» Annual financial report on environmental taxes.

Goskompriroda conducts monitoring of:

» Monthly air emissions samples of exhausted gases from TPP and
analysis;

» Soll analysis two times per year at the places, which have been defined as
a potentially polluted.
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EXISTING REPORTING SYSTEM

Takhiatash TPP provides two types of report:
» Emissions reports:

« State Nature Committee of Republic of Karakalpakstan;

+ State Statistical Committee of Republic of Karakalpakstan;
» Water us and water discharge:

<« Low Amudarya Irrigation System Authority (responsible for
surface water management under the Ministry of agriculture
and water resources management).

« State Nature Protection Committee of Republic of
Karakalpakstan

<+ “Vodocanal” of Takhiatash city— responsible for drinking water
suply and communal sewage water collection and treatment).

<+ Environemntal department of the SJC “Uzbekenergo”



PLANNING REPORTING

In addition to existing reporting system reports will be
prepared on the following aspects:

» Significant impacts on environment.
» Monitoring of greenhouse gases emission
» Monitoring of air quality: complying with established

vV V VYV Y V

requirements

Monitoring of water quality : discharges
Monitoring of ground water

Management of wastes collecting and disposal
Monitoring of noise level

Monitoring of health and work safety issues



1.

Conclusion

Combine cycle technology using natural gas is
the cleanest of the fuel combustion power
technology

The project will decrease consumption and
emissions improving the environmental quality
In its area of influents

Increase the efficiency and the realibility of the
energy supply to consumers and industrial
development projects of the area.
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1st public consultation (18 april 2013)

m  Questions and answers included in the EIA
Main issues:
m 1.- Will the new unit impact on the quality of water into the Suenly canal?:

The replacement of the old units with the new CCPU will not change water
quality of Suenly canal. In any case, thermal effluent will be reduced.

m 2.- Which is the impact on the TPP as source of employment for our
graduated students?:

Uzbekenergo employment policy regarding graduated students will not
change with the new project. Takhiatash TPP has an agreement with the
energy college to provide practice training to students during the summer
season and this policy will continue on going.

m 3.- What is going to be done with the staff working on old Units after
decommissioning?:

There is a special training program within the project to update these people
in order them to work at the new CCPU. Dismissal of current workers is not
expected as they will be moved from the old to the new units.



"
INFORMATION DISCLOSURE

> EIS will be available:

1.-Hardcopy Russian version at the TPP medical service (200 meters
outside the TPP entrance)

2.- Electronic copy Russian version at the Uzbekenergo webpage.

3.- Electronic copy English version at the ADB webpage
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GRIEVANCE REDRESS MECHANISM

» The following facilities will be provided for the lodging of complaints:

m  Complaint receptacle at the TPP medical service (200 meters
outside of the entrance).

m Public consultation events.

» Complaints received will be logged and forwarded as soon as
possible.

» Complaints will be reviewed, investigated, recorded and responded
with the actions arising .

» The complainant can ask for reconsideration by a higher authority if
not happy with the outcome or not answered back



The organizational structure for the grievance resolution is as follows:

m 1stlevel: Takhiatash TPP
Responsible person: Kutlimuradov Pulat,engineer of PIU:

Address: Republic of Karakalpakstan, Takhiatash, Takhiatash
TPP, post office Ne 1 TPP

Telephone: +998982796871
Email: piu_tps@malil.ru

m 2nd level: Uzbekenergo
Responsible person: Abdullaev Nurulla, PIU manager:
Address: 6, Istiglol str. Tashkent, PIU “Takhiatash TPP”,
Telephone: 83712363452
Email: piu_tps@mail.ru

m 3"]evel: ADB
www.adb.org


http://www.piu_tps@mail.ru/
http://www.piu_tps@mail.ru/

REPORTING TO THE POPULLATION

m Environmental reports will be available for
public during the life of the project.

m The procedure will be implement in the
same way as grievance mechanism

(at the TPP medical service, 200 meters
outside of the TPP gate)



" J
CONTACT DETAILS

1. Republic of Karakalpakstan, Takhiatash, Takhiatash TPP, post
office Ne 1 TPP Kutlimuradov Pulat,engineer of PIU

Telephone: +998982796871
Emall: piu tps@mail.ru

2. 6, Istiglol str. Tashkent, PIU “Takhiatash TPP”, Abdullaev
Nurulla, PIU manager:
Telephone: 83712363452

Email: piu tps@mail.ru



http://www.piu_tps@mail.ru/
http://www.piu_tps@mail.ru/

THANK YOU FOR ATTENTION!!



Appendix 5. Public Consultations photographic report

1% PUBLIC CONSULTATION:

Representative of local makhalla

TPP’s worker

Representative of NGO
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2" PUBLIC CONSULTATION:

General view of the public Representative of the State Protection Committee of
the Republic Karakalpakstan

Student Representative of local makhalla
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Secondary school teacher

TPP worker and resident of a community close to the
TPP
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Appendix 6. Grievance Mechanism Register Logbook

# Register:

Name: Surname:

Responsible persons:

Kutlimuradov Pulat, engineer of PIU:
O Address: Republic of Karakalpakstan, Takhiatash,
Takhiatash TPP, post office Ne 1 TPP
O Telephone: +998982796871

[0 Email: piu tps@mail.ru

Responsible person: Abdullaev Nurulla, PIU manager:
O Address: 6, Istiglol str. Tashkent, PIU “Takhiatash TPP”,
O Telephone: 83712363452

O Email: piu_tps@mail.ru

# Register:

Name: Surname:
Organization: Address:
Tel: Fax:
Email:

Comment / Complaint:

Takhiatash person in charge:

Date: Stamp:

Takhiatash person in charge:

Date: Stamp:
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Executive Summary

The aim of this environmental audit report is to determine the degree to which the existing units of
Takhiatash TPP currently in operation are meeting the stipulated national environmental
requirements as well as the ADB’s Safeguard and World Bank Group Environmental, Health and
Safety Guidelines. The aim is to determine the nature and extent of all environmental areas of
concern.

The audit visit took place between 17th and 18th January 2013 at the Takhiatash Thermal Power
Plant (Uzbekistan).

This report has been developed according to the standards on format described in “Appendix 1
Safeguards Requirements 1: Environment” of the ADB’s Safeguard Policy Statement (June 2009)
and Annex A “Background on accepted international practice in conducting and compiling
environmental audit reports, references and links to examples” of IFC Guidance note 1
“Assessment and management of environmental and social risks and impacts” (January 2012).

As a result of the audit carried out, it is concluded that the operation of the existing units of
Takhiatash TPP exceeds some international standards (World Bank Group EHS guidelines)
regarding emissions, thermal discharge of effluents, noise levels and waste management. This is
a logical conclusion, given the worn out and old existing equipment currently operating at the
TPP. In this case, suitable mitigation measures such as the implementation of cleaner and more
efficient technologies is highly advisable. According to this strategy, the replacement of old and
inefficient units by new and more efficient ones will reduce the emission of pollutants and GHG to
the air improving air quality of the area and globally, will reduce the intake and discharge flue rate
improving thermal effluent dispersion in the water body, will reduce the consumption of natural
gas, etc. A global decrease in noise level would be also expected.

It has been found that the adequacy of the documentation and operation of the Takhiatash TPP
EHS management to the requirements of the World Bank Guidelines need to be strengthened.
Certain aspects of the procedures should be modified and new ones need to be developed, as
indicated in the tables included in Chapter 6 (Corrective Action Plan), in order to improve the
compliance with international requirements.

The corrective action plan must be taken into account as a set of recommendations to improve
environmental performance of the Takhiatash TPP in order to achieve, step by step, an EHS
management system at the level required by international institutions and good practices. It
should be pointed out that this Corrective Action Plan should be agreed and budgeted by the TPP
management unit if decided to be implemented. Actions that just imply a management
improvement could be put in place as soon as possible taking advantage of the good disposition
of the TakhiatashTPP staff.
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Facilities description

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. The capital city of the
Republic, Nukus, is located 20 km from the north of TPP industrial site

\
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Figure 1.  Location of the surrounding inhabited areas
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Figure 3. Aerial photograph of the existing Takhiatash TPP

The structure of the Takhiatash TPP’s working team is shown in the following organizational
chart.

I Director ]
Depoty Director on Deputy Director on General Capital Construction
Management and Security Affairs Department Dputy Director on Economty
Armad Escort, Second Planalng and Economie
Deparcment Procurement Department Human Resources Department Donartrattt
Recreation Department I I Motor Transport Area I l Legal Adviser ] I Chief Accoumtant I
Malntenance and Supply | Euglincer on Implementing the l I ‘
Medical Room I I Department averninent dechlbng Accountieg; Departinent
[ Chief Englnesr |
Techinical Engineering Deputy Chiefl Engineer on Deputy Chiel Englnecr on
Department Exploitation Station Shift Englueer Malntenarice
HKUO Area l I Boller-Turhine Workshop - | I I Boiler-Turbine Workshop - [I I I Manpd [1F I
Mcetals Laboratory | | TA#H Warkshop | | Heat-Turbine Workshop ] | Maintonance Workshop |
THKO | | Chemical Workshop [ Electricity Workshop ] [ _Supervisary Control System |
Industrial Safety Monltoring Fire Safety Moaltoring
Gas-Turblne Workshop l I T Monitoring Engineer Engiveer Engincer

Figure 4.

Takhiatash TPP organizational chart

At present, the number of employees of Takhiatash TPP amounts to 1082 people. This figure is
broken down in the following table:

Table 1. Number of employees at Takhiatash TPP on 07.01.2012

No Name Number or
employees
1 Total 1082
Out of this:
2 Administrative and managerial staff 39
3 Industrial and production personnel, | 935
including
3.1. | Managers 110
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No Name Number or
employees

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

The existing plant currently consists of four power generation units (llI-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.

Il 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. all of the 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.

Unit 1l includes two steam turbines with capacity of 100 MW each and Unit IV includes one steam
turbine with capacity of 110 MW.

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.
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2.1.

Table 2. Table. Main equipment of the TPP’s power island

Units & v V & VI
Capacity (100 + 100 + 110) = 310 MW (210 + 210) = 420 MW
Boilers | 1 | 2 | 3 | 4 5 6 7 I
TGME-206
TGM-151 TGM-151-B 670 t/h; 140 kgflcm2;
220 t/h; 110 kgf/cm2; 540°C | 220 t/h; 110 kgf/cm2; 540°C 545°C
12 gas and oil burners frontal | 4 gas and oil burners frontal 12 gas and oil burners
located located located into the 2 tiers at
the back panel
Stack 80 m 150 m
3 steam turbines 2 steam turbines
(K-100-90) (K-215-130)
Turbines - C_ondensmg type - Cpndensmg type
- Single-shaft - Single-shaft
- HPandLP - HP,IPandLP
90 kgf/lcm?2; 535°C 130 kgf/cm2; 540°C

The different facilities of the plant are explained in detail below.

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 2 km away 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 fulfill. 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*; This storage comprises 6 metal tanks within the TPP terrains, with a capacity of
50,000 m® ((2 x 3,000 m® + (2 x 10,000 m® + (2 x 12,000 m%), which have a compacted
soil/concrete secondary containment wall in order to prevent any fuel oil spreading. There is also
a mazut storage 35 km away from the TPP whose capacity amounts to 200,000 m® (20 x 10,000
m3). The location of this storage is shown in Error! Reference source not found..

Fuel oil transportation from receiver tanks to reservoirs and from there to the boiler units is carried
out in a closed circuit to prevent overflowing.
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Figure 5. Location of mazut storage in reference to Takhiatash TPP

This mazut storage has been designed in 4 groups with 5 tanks per group. Every one of the tanks
has a capacity of 10,000 m? (60m x 40m basement x 5m depth). Tanks and groups are
constructed in concrete (walls, basement and roof) over the ground. The layout of the mazut
storage can be observed in the following picture.

pag. AX-11



Mazut is transported in and out of the storage site in cisterns on the railway (visible at the south of
the above picture). Currently, a layer of 20-40 cm of mazut remains in all of the 20 tanks but
maintenance operations are being undertaken in order to clean it. This residual mazut is being
transported to Taskent.

View of one of the groups constructed over | Top view of one of the groups. As it can be
the ground. observed, 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 ceiling of the groups.

. 1 1“"- ~ e
Interior view of one of the tanks from the top. | Cisterns on the railway are being filled with

A layer of residual mazut can be observed. residual mazut to be transported to Taskent
by train.
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2.2.

2.3.

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.

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
its use 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 then sent to mechanical filtration.

= Mechanical filtration

Clarified water is driven to the mechanical filters where a complete removal of suspended solids
takes place. 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 matter, 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:
- 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, impurities, etc.

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
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2.4.

2.5.

2.6.

the canal. Apart from the thermal increase, discharge water characteristics are practically the
same as at the intake point.

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 is also used for
sanitary needs (showers, eye washers, toilets...).

Heating water system

Heating water converter plant is designed for covering part of the Takhiatash city heating needs,
as well as heating administrative, residential and industrial buildings of Takhiastash TPP. The
water is heated 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.

Effluents treatment system

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

= Oily and acid effluents

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

» 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).

» 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.

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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Treated effluent is returned to the Water Treatment Plant and oily residue is
discharged into the evaporation sludge ponds identified as n® 1 and n°® 2. Currently,
sludge pond n° 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 Suenly canal. Cooling system is once-through
therefore the volume of water intake is almost equal to the volume of water discharge.

Raw water 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

Blown water 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).

Sludge from the liming section of the Water Treatment Plant is conducted to the evaporation
sludge ponds, identified as n® 3 and n°® 4 (see picture below). This sludge is formed by
incompletely burned lime.
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Figure 7. Evaporation ponds at Takhiatash TPP

All the sludge disposal sites are non-filterable 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 3,300 m> The total evaporation of flows is ensured. The
capacity of the sludge collector is 1,700 m?. Currently, sludge tanks are 1/3 full.

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

2.7. Waste management system

At the present, Takhiatash TPP waste management is organized as follows:

a) 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.

¢ Waste oil:

? 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 (see point 3.1.4.2. C of chapter 2 of the EIA)
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o Waste engine oil shall be temporarily stored in a metal container with 0.2 m?

capacity and reused as a lubricant for lifting and rotating mechanisms as needed
for no more than 180 days. The remaining volume 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 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.

Waste cationite — part of it shall be used as an additive for other filters
Electrolyte from batteries shall be reused for other batteries

b) Recycled:

¢ Iron 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 “Vtorchermet” enterprise.

e Wood 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.

e Waste paper shall be temporarily stored and within 182 days shall be delivered to
“Vtorsyrye” 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 fulfills the Cabinet of Ministers’ Decree No 266 from 21.09.2011
“On approval of the collection and disposal of used mercury-containing lamps”.

c) Recover:

Oily rags, used anthracite and wood debris shall be temporarily stored and burned in boiler
furnaces.

d) Treat and dispose:

¢ Solid sediment and unconsumed lime sludge, black oil and oily effluents and neutralized
effluents are sent to evaporation ponds.

e Certain fuel oil residues shall be temporarily stored in metal containers and within 30 days
shall be delivered to the oil storage. Once there is enough quantity, all the oily wastes
stored in the oil storage are sent 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.

Places for temporary and permanent storage of wastes are presented in the following picture.
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2.8.

Figure 8.

Legend:
1.

© NP~ wN

Places for temporarily and permanent storage wastes

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

Tires

Health and safety management

10.
11.
12.
13.
14.

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

Rags

Health and safety issues at the TPP are regulated by the official document approved by Uzbek
State Agency on monitoring in energy sector “Uzgosenergonadzor” “Order on approval rules of
organizing works with personnel at the enterprises of energy sector®. This document is reviewed
every 5 years by “Uzgosenergonadzor” and re-approved every year by Takhiatash TPP’s director
and the head of department of Emergency Situation of Takhiatash city. The annual approval is
needed to include any new regulation that may arise during that period.
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This document consists of 13 chapters which provide data and describe the organizing of the
following activities:

1. General regulations
Organizational requirements
Preparation for new positions (New Task Employee)
Probation period
Checking knowledge
Duplication
Work permit
Orientation on work safety, technical operating and fire safety
Anti-damage tests and anti-fire trainings
. Special trainings
. Professional development
. Observation of personnel work places
. Team working with personnel.

© XNk wD

e ol el
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The occupational health and safety structure of the TPP is presented at the following figure:

TPP Director

Chief Engineer

Second department \

Civil safety Reliability and safety
engineering service
Safety engineering Fire protection
Figure 9. Occupational health and safety structure at the TPP

TPP Director is responsible for the 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 activities at the TPP. The fire
protection department is responsible for fire protection at the TPP. Civil safety department is
responsible for the activities in emergency situations. This department is responsible for
personnel activity in case of anthropogenic and natural disasters (earthquakes, hurricanes,
flooding). Every department prepares an Action Plan for the whole year. Usually the action plans
cover the following topics:

= Number of planned trainings
= Number of people planned to be involved in trainings.
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= Other planning activities, such as work safety days and etc.

Safety engineering department submits reports on their activity in a quarterly basis, civil safety
department annually and fire protection department every two years.

Reports normally include information on the number of trainings conducted and their number of
participants, the results of the observations of work places, the implementation of
recommendations provided by external checking organizations or by the main office of
Uzbekenergo, number and description of accidents occurred during the reporting period, etc.

3. Summary of national, local and any other applicable environmental laws,
regulations and standards

In Uzbekistan, 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.

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
the TPP. Waste disposal limits are approved for five years, and the standards of emission limit
values and discharge limit values for substances emitted into water bodies 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 discharged into air, water bodies and disposable
wastes are based on different approaches. Standards are approved for different environmental
areas and two different departments of the SCNP exercise control over their compliance (the
Department for Air Protection and the Department for Control over the Protection and Use of
Land and Water Resources, as well as specialized inspectorates for analytical control).

The below paragraphs summarize the host country (Uzbekistan) and other applicable
environmental standards required by ADB and World Bank Group. The following guidelines have
been taken into account:

= |FC General EHS guidelines, April 2007
= |FC EHS guidelines for Thermal Power Plants, December 2008
= |IFC EHS guidelines for Waste Management Facilities, December 2007

A very detailed analysis of the applicable legislation has been included in chapter 3 of the EIA.

3.1. Standards on Ambient Air Quality

3.1.1. National standards

In accordance with “SanR&N No 0293-11 Hygienic requirements, the list of MAC for pollutants in
the atmosphere in the territory of populated areas in the Republic of Uzbekistan have to comply
with following limits:
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Table 3. Summary of the relevant Ambient Air Quality Standards for Protection of
Human Health (mg/m3) at Takhiatash TPP
Pollutants Maximum Maximum Maximum Maximum Hazard
allowed during allowed allowed allowed class
30 minutes average average average
day monthly year
mg/m?® mg/m?® mg/m?® mg/m?®
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
CO 5 4 3.5 3 4
Dust 0.15-0.5 0.1-0.35 0.08-0.2 0.05-0.15 3

3.1.2. International Standards

The legal reference limits pertaining to air quality are those corresponding to World Bank
reference values in the “Environmental, Health, and Safety General Guidelines” document (April
2007), reference values given by the WHO (Air Quality Guidelines Global Update, 2005), which
are shown in Error! Reference source not found..

Table 4. WHO Ambient Air Quality Guidelines (General IFC Guidelines ,2007

Pollutant Averaging Period Guideline value in
pg/m’

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
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3.2.

3.2.1.

Takhiatash TPP’s Standards on Air Emissions

National emission standards

For the existing units at the Takhiatash TPP, Maximum Allowed Emissions (MAE) are calculated
by unitary enterprises “Uzenergosozlash” and were sent to State Nature Protection Committee for
approval in 2009. Error! Reference source not found. shows the MAE calculated for the
Takhiatash TPP.

Table 5. Pollutants maximum allowed emissions for Takhiatash TPP

Existing situation MAE Exceed
Pollutant
gls tly gls tly g/s tly
NIrogen | 141 8480 | 3126,2838 | 441,8480 | 3126,2838 - -
dioxide
Nitrogen oxide | 71,80000 | 508,02715 | 71,80000 | 508,02715 - -
Carbone oxide | 9,722000 | 164,16310 | 9,722000 | 164,16310 - -

3.2.2.

As can be observed, national emission standards are

atmosphere.

International emission standards

based on flue mass rate instead of on
concentration units. This could allow diluting the volume of exhaust gas emitted to the

Relevant IFC standards applicable to combustion facilities rated over 50 MWth are presented in
the IFC EHS Guidelines for Thermal Power Plants (2008).

Table 6. Pollutant Emissions Limit Values in the “IFC EHS Guidelines for thermal power

plants” (December 2008), for boilers (Table 6-C)

Emission guidelines Dry basis,
(mg/Nm?) Excess O,
. content
Combustion technology/fuel NOy (1) | SO2 (1) | PM (1) (%)
Natural Gas 240 -
Liquid fuels (Plant>/=600 _ 3
MWih) 400 200-850 50

*(1) Considering a Non Degraded Airshed after analysis of local air quality baseline
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3.3. Takhiatash TPP’s effluent standards
3.3.1. National effluent standards
There are two types of approved limits for discharging waste water on the TPP. Ones of them are
limits for discharging water into the water body (Suenly canal) and the other ones are limits for
discharging water into the municipal sewage system.
Limits applicable 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 “Uzenergosozlash” under the UE, Takhiatash TPP and
they were approved by State Nature Protection Committee (national level). Expiration date of
these limits is 3 years (until 2015). Conclusion of State Environmental Expertise from 2012
officially endorses these limits.
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 Error! Reference source
not found.. Based on national water quality standards and ambient concentration of pollutants
into the canal Suenly, State Nature protection Committee defines norms of pollutants (MAC) for
Takhiatash TPP.
Volume of water using for turbo-units cooling is 502,331 thousand m3/year or 57,343.72 m*h.
This amount is accepted as established  and has been used for the calculation of MAD.
Table 7. Water quality in Suenly canal, national norms for pollutants and norms for TPP (Book
“Permission on maximum allowed discharge of pollutants into the water body (Takhiatash
TPP))
Norms for
National pollutants
Canal Canal Canal Norms for into the
Suenly . ; Calculated
. . Suenly | Suenly pollutants | discharging
# Indicator Unit Average Average A\]{g;azge in water Wate_r (fOI’ MAD
2009 2010 body Takhiatash g/hour
years MAC TPP)
Ce
Increasing
1 Suspended solids mg/dm3 107 89.3 98.15 on 0.75 103* 5940809
mg/dm?®
2 Mineral content, | /3 867 764 815.5 1000 785+ 45014820,2
including
3 Chloride mg/dm3 294 200 247 300 300 14249914,4
4 Sulphate mg/dm3 299 225 262 100 265** 15196085,8
5 Nitrogen nitrate | mg/dm® | 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 NH4" mg/dm3 0.198 0.124 0.161 0.5 0.5 8028,12
8 Fe mg/dm3 0.43 0.12 0.275 0.05 0.3** 17203,12
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Norms for
National pollutants
canal | canal | S2"@ | Normsf into th
anal anal Suenly orms for _into the Calculated
4 Indicat Unit Suenly | Suenly pollutants |discharging MAD
ndicator ni Average | Average A\flg:«'izge in water water (for
2009 2010 body Takhiatash g/hour
years MAC TPP)
Ce
9 BODs mgoz/dm® 0.15 0.06 0.105 3 3 172031,16
10 Qil products mg/dm?® 1.6 1.4 15 0.05 1.45** 83148,394
11 pH - 8.2 8.2 8.2 6.5-8.5

* - in accordance with national standards, in case of the mineralization of water course (body)
exceeds 30 mg/l during the low water period, it is allowed a 5 % exceed in suspended solids
concentration relative to the existing (ambient) concentration in river. 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/dm?.

** - Conclusion of State Environmental Expertise states that “...for Takhiatash TPP MADs should
be established in accordance with national MACs, with the exception of the following pollutants:
suspended solids, sulphates, iron and oil products. MAD for these pollutants should not exceed
ambient pollution of canal Suenly.”

Discharge of pollutants not included in Error! Reference source not found. is prohibited.

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”.

Table 8. MAD for discharging into the municipal sewage network.

# Pollutants Actual concentration of Established MAD,
pollutants discharged in;o the concentration Ce g/day
WTTP, 2012, mg/m mg/dm®
Outlet # 1, actual flow (qa) — 210.41 m®day,(q,) project flow — 283.37 m®day

1 Suspended solids 77.2 500 141685
2 Dry residual 13.88 2000 566740
3 Chloride 154.3 350 99179.5
4 0.158 45.0 12751.65
5 0.043 3.3 935.121
6 0.255 25 708.425
7 0.106 5.0 1416.85
8 Abs 1.0 283.37
9 Abs 22.6 6404.162
10 Phosphates - 25 708.425
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# Pollutants Actual concentration of Established MAD,
pollutants discharged in3to the concentration Ce glday
WTTP, 2012, mg/m mg/dm®
11 pH 6.5-8.5
# Pollutants Actual concentration of Established MAD,
pollutants discharged in3to the concentration Ce g/day
WTTP, 2012, mg/m mg/dm?®
Outlet # 2, actual flow — 166.3 m3/day, project flow -181.72 m3/day
1 Suspended matter 94.35 500 90860.
2 Dry residual 1313 2000 363440
3 Chloride 157 350 63602
4 0.204 45.0 8177.4
5 0.203 3.3 599.676
6 0.068 25 454.3
7 0.255 5.0 908.6
8 Abs 1.0 181.72
9 Abs 22.6 4106.87
10 Phosphates - 25 454.3
11 pH 6.5-8.5

3.3.2. International Standards

EHS IFC effluents standards for thermal power plants are shown in Error! Reference source not

found..

Table 9. Effluent guidelines applicable for direct discharges of treated effluents to surface waters
for general use (Environmental Health and Safety guidelines for thermal power plants,
December 2008, Table 5)

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
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For treated sanitary sewage discharges, IFC EHS general guidelines standards are as follows:

3.4.

3.4.1.

Parameter

Discharge Limit

Mercury, Hg (mg/L)

0,005

Arsenic, As (mg/L)

0,5

Temperature increase by

system

thermal discharge from cooling

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.

Table 10. Effluent guidelines applicable for treated sanitary sewage discharges

(Environmental Health and Safety general guidelines, april 2007, Table 1.3.1.)

Parameter Discharge Limit

pH 6-9
Total suspended solids (mg/L) 50
Oil and grease (mg/L) 10
BOD (mg/L) 30

COD (mg/L) 125
Total nitrogen (mg/L) 10
Total phosphorus (mg/L) 2

Takhiatash TPP Waste management and standards

National standards

Data on the rate of application of materials used for repairing and O&M of equipment were used
to calculate quantity and quality of generated wastes (column 4,Error! Reference source not
found.). Toxic class of wastes was defined in accordance with SanR&N No 0128-02 “Hygienic
classifier of toxic industrial waste in the Republic of Uzbekistan (column 5)”. Places for temporary
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”
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(column 6, Error! Reference source not found.). Waste characteristics and content were
developed in accordance with RD Oz RH 84.3.19.2005 “Terms and definition” (columns 7 and 8,
Error! Reference source not found.).

In columns 9 and 10 of Error! Reference source not found. 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 have been included.

Those wastes which category starts by “A” correspond to Annex VIl and therefore are
considered hazardous wastes.

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

Table 11. 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) classin disposal [aggregation/Generati | content accordance with
year) accordan ng source Basel convention
ce with
national
classifica
tion (1)
2 3 4 5 6 7 8 9 10
Iron scrap tn 284.8 4 Scrap to Inorganic; solid,; Steel B1010
metal “Vtorcherm rehabilitation of 50%;
et” wastes Cast iron
50%
Non- tn 0.187 3 Scarp to Inorganic; solid; Sn - 3- B1010
ferrous “Vtorcvetm Repairing and 17%
scrap et replacement of energy 7n —5-
metal equipment 12%, Pb
(bronze) —3-17%
Non- tn 0.19321 2 Scarp to Inorganic; solid,; Ni 0 16% B1010
ferrous “Vtorcvetm Repairing and Cu — 84%
scrap et” replacement of energy
metal equipment
(cupper)
Non- tn 0.42662 3 Scarp to Inorganic; solid; Znl4- B1010
ferrous “Vtorcvetm Repairing and 38%;
scrap et” replacement of energy | a2 5.
metal equipment 6%
(babbit)
Non- tn 0.76208 3 Scarp to Inorganic; solid,; Mn — 2% B1010
ferrous “Vtorcvetm Repairing and Si- 3,5%,
scrap et” replacement of energy
metal equipment Fe —3%
(brass)
Stub tn 0.552 4 Scrap to Inorganic; solid; C-0.09% B1010
“Vtorcberm welding S -
et 0.04%
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# Name of Units Limits Toxic Place for Type/ state of Waste Waste code in
wastes (per (t) classin disposal |aggregation/Generati | content accordance with
year) accordan ng source Basel convention
ce with
national
classifica
tion (1)
P-
0.04%
Mn- 0.5%
7 | Waste m? 66.43 4 Reused as Organic; Wool - B3050
wood raw Solid: 100%
materials
Replacement of wool
construction and
furniture repair
8 Used fire- tn 651.06 4 Reused Inorganic; solid; Chamotte A2050
resistant Rehabilitation of Cfu”lbs -
and thermo-isolation of 55.7%,
thermo- boilers, ponds, power-
isolated pipelines fire
materials resistant
brick -
25, 7%
Concrete
aluminou
s — 16%,
fire
resistant
clue -
2.6%
9 Used tn 46.731 3 Reused Inorganic; Asbestos A2050
asbestos solid: cardboar
I d-25-
Rehabilitation of 3506
thgrn?o-lsolatlgn of asbestos
oi e_rs,l_pon s, cord —
pipelines 10-15%
Asbestos
vermiculit
e tile —
50-65%
10 | Technical tn 5.65 4 Sent for Organic; S-2% B3040
rubber utilization Solid: Rubber —
into LLC ’ 080
“Artur” Energy equipment 92-98%
repairing
11 | Waste tn 0.456 4 Sent to Organic; Paper B3020
paper salvage Solid: 85%
Replacement of Cardbooar
electrical-isolation d—15%
cardboard

pag. AX-28




# Name of Units Limits Toxic Place for Type/ state of Waste Waste code in
wastes (per (t) classin disposal |aggregation/Generati | content accordance with
year) accordan ng source Basel convention
ce with
national
classifica
tion (1)
12 | Used tn 1.2359 3 Removed Inorganic; A2050
paranet to landfill solid: (asbestos
paronit replacement /rubber)
13 | Oiled tn 2.625 3 Burned into Organic; Cotton — B3030 A3020
rags t?e boiler Solid: 6-20% (As are
UMAce | Fitting in of electrical WOO'()_ textile
equipment 14-28% wastes
Viscose — that are
13-30% mixed
. with
Resuf:iual hazardou
0 S wastes)
transform
er and
diesel oils
14 | Mazut tn 0.366 2 Stored in Inorganic; Dependin
ashes evaporation solid: gon
ponds Mazut burning in boiler con:)pnosm
furnace
15 | Used tn 12.05 2 Reused Organic; A3020
turbine oil Liquid;
Replacement of
turbine oil
16 | Sludge tn 1.89 3 Stored in Composite; Mazut — A4060
from ol evaporation Discharges from 2-15%
products ponds chemical treatment | Oil 3-18%
from oil products Water 5-
24%
Clue 25-
45%
17 | Sludge th 1598 4 Stored in Inorganic; liquid; B2120
from evaporation \pyring acid washing of
water ponds boilers
treatment
plants
18 | Used tn 13.2 4 Burned into Organic; Coal B2060
anthracite the boiler Solid 100%
furnace
Replacement of
absorbents in
mechanical filters
19 | Used tn 23.496 4 Removed Inorganic; A3050
cationite to landfill Solid
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# Name of Units Limits Toxic Place for Type/ state of Waste Waste code in
wastes (per (t) classin disposal |aggregation/Generati | content accordance with
year) accordan ng source Basel convention
ce with
national
classifica
tion (1)
Replacement of
absorbents in filters
20 | Insoluble tn 80 4 Removed Inorganic; SO4Ca —
salt to landfill Composite; 81.45%
residual . . '
siauas Dissolving of salt for | Other -
filter regeneration 18.55%
21 | Not-fuel tn 484.8 4 Removed Inorganic; Clue 65-
burning of to landfill Solid: 88%
l o
me Dissolving lime Sand - 2-
5%
Limeston
e 8-33%
22 | Used ol tn 3.9466 2 Reused Organic; A3020
from Liquid;
transform
ers Replacement of
transformer oil
23 | Used tn 0.06 3 Removed Solid; Polymers A3020
electrical to landfill Composite; -65-85%
ol ;
ﬁgtaetr? gl S Replacement of _Cotton
electrical isolation isolation
—12-35%
24 | Used tn 0.23828 1 Removed Inorganic; Al — A1030
luminesc to Solid: 80.67%
| . ;
ent lamp dem?aorﬁurlat Burned lump Vo_o
replacement 1.437%
Cu -
7.05%
25 | Bottom tn 37.652 3 Stored in Composite; Heave A4060
sediment evaporation Solid: hydrocar
s of ponds . N bons —
mazut Sedlmen_tatlc_)n and 12-45%
polymerization of )
heave fractions Mechlanlc
a
admixture
— 55-88%
26 | Silt from tn 0.4046 4 Removed Inorganic; Ca(OH),
calcium to landfill Composite; H,O -
carbide Welding and cutting of 12%
metal
27 | Used tn 1.561 4 Sent to Organic; Rubber — B3040
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# Name of Units Limits Toxic Place for Type/ state of Waste Waste code in
wastes (per (t) classin disposal |aggregation/Generati | content accordance with
year) accordan ng source Basel convention
ce with
national
classifica
tion (1)
tyres utilization Solid: 70%
Replacement Viscose
cord —
20%
Metal
cord —
10%
28 | Used tn 0.65117 2 Reused Organic; A3020
engine oil Solid:
Replacement
29 | Lead tn 0.33525 1 Scarp to Inorganic; Lead — A1160
plates “Vtorcvetm solid: 50-60%
from et” : PbS-
battery Replacement 0%
30 | Cases of tn 0.08171 4 Scarp to Organic; Ebonite A2010
battery “Vtorcvetm Solid:
et Battery replacement
31 | Used tn 0.12667 2 Reused Inorganic; liquid; H2SO4 - A4090
electrolyt Battery replacement 28%
e
32 | Commun tn 257.283 |Non-toxic | Removed Organic; B3060
al wastes to Solid:
mll;zlg]lﬁlal Workers activity
Cleaning of territory

The toxic class referred to in Error! Reference source not found. is in accordance with the
National Uzbek classification as shown in Error! Reference source not found..

Table 12. Toxic class in accordance with national classification is as follows:

Toxic Class | Waste hazardous grade
Class 1 Extremely hazardous waste
Class 2 Highly hazardous waste
Class 3 Moderately hazardous waste
Class 4 Low-hazardous waste
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3.5. Takhiatash TPP noise standards

3.5.1. National noise Standards

The “Sanitarian Rules and Norms on providing allowed noise level into the living buildings, public
buildings 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 Error! Reference source

not found. shows.

Table 13. Admissible noise level into the living areas, both inside and outside the buildings

(SanR&N N0.0267-09)

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

3.5.2. International noise standards

The TPP must observe World Bank Directives (“Environmental, Health and Safety General
Guidelines, 2007“) based on those of the WHO. As for the impact of noise beyond the
boundaries, 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.

Table 14. Maximum Allowable Noise Levels (IFC EHS General 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
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3.5.3. International Standards

The TPP should comply with the Basel Convention on the Control of Transboundary Movements
of Hazardous Wastes and their Disposal (1989), ratified in 1996 by Uzbekistan. Hazardous
wastes generated by the TPP 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.

Waste management of the TPP should be based also on chapter 1.6. of the General EHS IFC
Guidelines (April, 2007).

4. Audit and site investigation procedure

The audit procedure has been based on reviewing documents and records, interviews with staff
and site reconnaissance observations to generate objective evidence. Environmental monitoring
results have been also assessed.

Three types of audit activities were used to assess the level of conformity of the Takhiatash
TPP’s operational environmental management system:

1. Review of documentation
2. Interviews
3. Site visit

4.1. Document and record review

During the audit, a wide variety of environmental documents and records were reviewed. The
documentation review is part of the overall evidence gathering phase.
¢ Norms for maximum allowed emissions for OJC “Takhiatash TPP”, Tashkent 2009

e Permission on maximum allowed discharge of pollutants into the water body. OJC
“Takhiatash TPP”, State Nature Protection Committee of RUz, Tashkent 2012

e Communal-ecological norms (limits) for waste water discharge into sewage system. OJC
“Takhiatash TPP”. State Nature Protection Committee of RUz, Tashkent 2012

¢ Inventory of industrial wastes. OJC “Takhiatash TPP”, Tashkent 2007
o Wastes passports. OJC “Takhiatash TPP”, Takhiatash 2007
¢ Limits for waste disposal. OJC “Takhiatash TPP”, Tashkent 2008

¢ Rules on organization of work with personnel in the energy sector, “Uzgosenergonadzor”,
2002

e Materials of work places assessment. Minutes of measurements of harmful industrial
factors. Map of work conditions at the work places. OJC “Takhiatash TPP”. Takhiatash
2010.

e Annual reports on air emissions, generated wastes and their disposal, water use and
effluents flows.

¢ Waste contracts
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TPP monitoring records of:
e Monthly air emissions samples from years 2011 and 2012
o Water quality analysis at intake and discharge points every 15 days from years 2011 and

2012

e Groundwater quality analysis every three months from years 2011 and 2012
¢ Soil analysis every six months from years 2011 and 2012

All documents and existing records were submitted as documental evidence during the audit visit

or after it.

Apart from the information provided by the TPP, several environmental surveys and analysis
have been undertaken for the EIA and analyzed for the present environmental audit:

¢ Noise measurement campaign.
¢ Water intake and discharge quality analysis.
¢ Soil analysis at the new facility location and existing evaporation ponds.

4.2. Sitereconnaissance
The site and areas subject to the report were toured in order to get acquainted with the location
and activities and also to gather evidence on actual on-site environmental practices. Annex Il of
the EIA (photographic report) shows visual evidence of the audit.
4.3. Staff interviews
In addition, interviews were carried out during the audit with plant managers and personnel in
order to verify the environmental management system.
Table 15. Staff interviews
# Name Position Location
1 | Babajonova Chief of chemical department Takhiatash TPP
Zulfiya
2 | Frolova Aelita Engineer of eco-analytical | Takhiatash TPP
laboratory, chemical department
3 | Abdullaev Komol Environmental Engineer Takhiatash TPP
4 | Esemuratov Work safety engineer Takhiatash TPP
Satbay
5 | Eshanov Alamurat | Chief foremen, Heating isolation | Takhiatash TPP
and boiler cleaning department
6 | Fayzullaev Deputy chief of material | Takhiatash TPP
Abdurahmon procurement department
7 | Atagonova Air pollution monitoring department | Karakalpak  State  Nature
Sanargul Protection Committee
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# Name Position Location
8 | Karabaeve Shirin | Soil pollution department Karakalpak  State  Nature
Protection Committee
9 | Mambetov Air protection department Karakalpak  State  Nature
Kengesbay Protection Committee
10 | Seitniyazov Komol | Soil resources protection | Karakalpak  State  Nature
department Protection Committee
11 | Artikboev Nodir Work safety department The main office of
Uzbekenergo
12 | Khomova Tatyana | Environmental Engineer Design institute “TEP”
Uzbekenergo
13 | Akromov Bakhodir | Engineer (work safety) Uzenergosozlash
Uzbekenergo
14 | Birukov Evgeniy Engineer (water discharges) Uzenergosozlash
Uzbekenergo
15 | Muksimov Akmal | Engineer (solid wastes) Uzenergosozlash
Uzbekenergo
16 | Konstantinovskiy Chief of environment protection | Uzenergosozlash
Rafael department Uzbekenergo

What follows is a summary of the actual environmental management and control procedures
currently applied at the TPP, concluded after review of documents, staff interviews and site visit.

General EHS management, monitoring and report:

There are different tasks (monitoring) undertaken by different areas of the TPP organization
structure. Staff (number of people) dedicated to environmental, health and safety issues should
be adequate. Analysis and monitoring results are recorded in hardcopy. Monitoring program is
based in national methods for sample collection, preservation and analysis. There is no evidence
that the national methods comply with quality and strictness of the international methodological

standards.

Automated and manual equipment is being calibrated under national regulations. There is not a
plan of calibration and maintenance neither sampling nor analysis Quality Assurance/Quality
control (QA/QC) plans.

The Takhiatash TPP annually submits two kinds of reports:
1. Air emissions, generated wastes and disposal and financial report on environmental

taxes.

This information is submitted

Statistical Department of Karakalpakstan:
2. Water use and effluents flues. This information is submitted to the following relevant

organizations:

to the Goskompriroda of Karakalpakstan and

e Low Amudarya authority of irrigation system (responsible for management of

surface water,

Management).

under the Ministry of Agriculture and Water

Resources
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e Goskompriroda

e Takhiatash “Vodocanal” — organization responsible for drinking water supply and
domestic waste water treatment

e Department of Environmental protection in Uzbekenergo.

B. Air emission and ambient air quality:

Conventional old units of the TPP run with an average thermal efficiency of 31%. This means
that, compared with a more efficient technology, current Takhiatash technology emit higher
guantities of pollutants and GHG by power unit.

There is not a continuous emission monitoring system at the stacks of the TPP. A monthly
emission test is conducted by “Uzenergosozlash” at the boilers. No emission test at the stacks is
been carried out in order to have direct measurement of emission levels.

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.

Maximum allowed emissions (MAE) were calculated by unitary enterprises “Uzenergosozlash”
and have been passed to State Nature Protection Committee for approval in 2009, which are also
presented in Error! Reference source not found.and Error! Reference source not found..

Table 16. 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
gls tly gls tly gls tly
158.47+283.38 358.27+2768.02
NO, 83.75 [2170.25 | 88.38 |2050.82
=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
CO 0 0 0 0
=9.72 =164.16
Table 17. Average annual capacity emission limits
MAE
Stack 1+Stack 2 = Total Stack 1+Stack 2 = Total
Pollutant - (8000 operating hours/y)
als tly
Nitrogen dioxide (NO,) 35.054+110.76=145.814 4199
Nitrogen oxide (NO) 5.696+17.998=23.694 682
Carbon oxide (CO) 2.29+5.63=7.92 228
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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.

NO, emissions from boilers towards each stack
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? T~ T —8— NO2 Stack 2
2 g eeeee NO2 Stack 1 (TPP limit)
""" NO2 Stack 2 (TPP limit)
100
50 1
4»—.*‘,9—0—0—0*‘,.—0-NW
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 10. Comparison between NO, emissions from boilers towards each stack and
the TPP’s limits
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Figure 11. Comparison between NO emissions from boilers towards each stack and
the TPP’s limits

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 when
burning natural gas. The WB standard for NOx is 240 mg/Nm? (Dry gas, 3% O,).

In the following figures the comparison between the World Bank standard and the monthly
measurements between 2011 and 2012 can be observed.

NOXx emissions from each boiler
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————— WB standard: Table 6 c) emission guidelines for
0 T T T T T T T boiler, IFC EHS guidelines for thermal power
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Figure 12. Comparison between total NO, emissions (mg/Nm?) from each boiler and
the World Bank limits
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NOx emissions from boilers towards each stack
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Figure 13. Comparison between total NO, emissions (mg/Nm?) from boilers to each
stack and the World Bank limits.

Emissions when burning mazut as backup fuel have not been checked as emissions test were
not provided. Nevertheless, this fuel has not been used since 2004 as it remains just as a
provision of power supply guarantee.

There is no evidence of calculation of GHG emission at the TPP on an annual basis.

Regarding air quality measurements, they are not being undertaken by the TPP.

There are two existing air quality stations in Nukus and Kizketken settlement area which
measures are conducted by the Main Hydrometcenter of the Republic of Uzbekistan.

¢ # 5 monitoring station located in Kizketken near Nukus.
e # 7 monitoring station located in Nukus.
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Figure 14. Location of the air quality monitoring stations.

Location of these two air quality stations are far away and not in the wind direction from and of
the TPP. Measures recorded by these two air quality stations are not being analyzed and
assessed within the environmental annual reports by the TPP either.

As we dispose of the real air quality and also we have simulated the contribution of the current
operation of the TPP to these air quality station (see Annex Il of the EIA “Atmospheric dispersion
simulation”), we can calculate the percentage of this contribution. This contribution for annual,
monthly and daily averages of NO2 is not very significant. Nevertheless, for short periods (hourly
results) the contribution can rise up to 69%. For NO the contribution is almost no perceptible and
for CO is insignificant.

Waste water and ambient water quality:

Takhiatash TPP intake and discharge is located in Suenly canal. In order to reflect the water
quality conditions of the Suenly channel, a number of parameters are measured in both
Takhiatash TPP intake and discharge points to the channel in a bimonthly basis. Just the
parameters that have also a limit in the World Bank guidelines have been represented in charts
shown below in order to reflect the water quality all over the years 2011 and 2012 and compared
with the World Bank standards for effluents and the national and specific TPP limits (Figure 15).

In order to find out the value concentration of the parameters included in the World Bank effluent
standards (thermal power plants EHS IFC guidelines, 2007) that are not being currently
monitored, an analysis was undertaken on the 6" of march of 2013 which results are shown in
Error! Reference source not found..
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Total suspended solids (TSS)
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Temperature increase (2C)
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Figure 15. Results of surface water analysis conducted by the TPP.
Table 18. Results of surface water analysis conducted on the 6" of March
Watg:;rl]r;ake Watercgls,aclharge ”'I;nF?;’S WB limits
Parameter Measured concentration MAC MAC
(mg/dm®) (mg/dm®) | (mg/dm’)
Pb 0.0001 0.0001 0.03 0.5
Cd 0.00032 0.00035 0.005 0.1
Cu 0.0065 0.0059 0.001 0.5
Zn 0.011 0.0096 0.01
Fe 0.6435 0.7155 0.3
Cr3+ 0.007 0.0065 - 0.5
As 0.022 0.0126 0.05 0.5
Hg Not detected Not detected - 0.005
pH 7.78 7.94 6.5-8.5 6-9
Suspended solids 10 120 103 50
Residual chlorine Not detected Not detected - 0.2
Oil products 0.08 0.22 1.45 10
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= Total suspended solids

The content of total suspended matter widely varies from one measurement to the next, having
reached values above 300 mg/l.

The World Bank’s standard is frequently exceeded at discharge point but this is because it is
already exceeded at the intake point. The maximum allowable concentration of total suspended
solids for the TPP (103 mg/land the national limit (100 mg/l) are less restrictive but they are also
exceeded at certain points. It seems that in some periods TSS of the discharge point is lower
than in the intake, as if the water process in the TPP operation would reduce this parameter.

Nevertheless, in the water analysis of the 6" of March, suspended solids World Bank standard is
exceeded at the discharge and the value at the discharge is 12 times higher than at the intake.

= lron
The concentration of iron in water at intake and discharge points is very similar and it ranges from
0.05 to 0.3 mg/l. These values are below both World Bank’s standard and the TPP’s limits.
However, the intake water quality exceeds the content of iron established by the national limits.
Nevertheless, in the water analysis of the 6™ of March, iron TPP standard is exceeded both at the
intake and discharge points being increased of 1.1. times.

= Qil and grease
The content of oil and grease is the same for intake and discharge water and it remains mainly
constant between 0.4 and 0.9 mg/l, approximately. This value is below both World Bank’'s

standard and the TPP’s limits. However, even the intake water exceeds the national limits which
are more restrictive.

In the water analysis of the 6" of March, even if standards are fulfilled, there is an increase at the
discharge of 2.75 times.

This increase could be caused by the oily waste water treatment facility being out of order (the
audit visit day, 18" January, was out of order; see next picture)
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Figure 16. Oil spot at the discharge point to Suenly canal, on January 18" 2013.

In this respect, if oily water is not discharged at Suenly canal, as explained by the TPP
documents, this could not be the reason.

" pH
The water pH, at both intake and discharge points, hardly varies and is between 8 and 8.5. It
meets World Bank’s standards as well as the national and the TPP’s limits.

= Temperature increase

As the cooling system of the TPP is an open circuit, the increase in temperature from intake to
discharge points is quite high. The maximum allowable temperature increase defined by World
Bank standards is set at 3°C, value which is greatly exceeded by the TPP discharge.

According to surface water quality criteria in Uzbekistan standards establish a temperature
increase limit for fishing purposes (Suenly canal is defined in this category) of 5°C in comparing
average monthly temperature of the hottest month. As in this period of measurements (2011-
2012) maximum temperature has been 30°C, increase allowed should not exceed 35°C but, a
maximum absolute temperature at the discharge point is established in 8 °C for winter and 28 °C
for summer. Both standards are exceeding even at the intake point.

Regarding analysis of the 6" of March, other parameters are under TPP limits or World Bank
standards (Pb, Cd, Cr, As, Hg, residual chlorine) except Cu which exceeds TPP limits at intake
and discharge points (where de concentration is decreased); and Zn just at the intake point.

In relation to sewage effluents, as they are discharged to the Municipal Waste Water Treatment
plant, this facility is the one that should fulfill World Bank standards. As we have not been
provided with analysis of this municipal facility we don’t have evidence of standards fulfillment.
There is no evidence of a contract with the municipal facility either.

On the other hand, as previously explained, oily and acid waste water effluents are conducted to
the evaporation sludge ponds. In the audit visit was observed that the conditions of these
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evaporation ponds was quite deficient with cracks and corrosion on the concrete layer as shown

in the following pictures:

Oily waste water evaporation pond

Detail of the cracked concrete material of the
evaporation ponds

- N &

Detail of the cracked concrete material
of the evaporation ponds

Acid waste water evaporation pond cracked
and corroded concrete
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In order to confirm or rule out potential pollution of soil at the close area of the evaporation ponds,
a comprehensive soil study has been carried out. On 2" March 2013, 13 samples were taken in
different places situated within Takhiatash TPP plot. Points 10 to 13 are located close to the
existing evaporation ponds. They are marked in the image below.

& VAT

==
Y

~

by

/’r..

——

Figure 17. Soil sampling points within Takhiatash TPP plot.

All soil samples have been analysed 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, pH and oil products. In Annex V of the
EIA, it can be found all the information related to soil sampling and analysis results and their

interpretation and conclusions.

The results have been compared to the Uzbek MACs (Maximum Allowable Concentration) and
international standards (maximum values for industrial soil quality class, established in the Soil

Quality Regulation® (SQR) of The Netherlands)

* Soil Quality Regulation. State Secretary for Housing, Planning and the Environment and State Secretary for Transport,
Public Works and Water Management of The Netherlands (2006).
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MACSs, are based on the principle of a soil that would be fit for all possible functions, ranging from
heavy industry to a domestic vegetable garden. Concentrations of contaminants exceeding the
MACs do not necessary mean the likelihood of exposure to soil contamination at levels of
potential concern to human health if this site is used for human activity. Therefore, the Dutch soll
quality criterion is considered worldwide among the leading international approaches to setting
soil screening values.

In order to draw conclusions, the results of the analyses carried out are shown in the following

graphs.
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Cobalt Nickel
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All detected contaminant concentrations in soil are much below their respective corrected
maximum value for industrial soil quality class. Nevertheless, It should be pointed out that
samples at the evaporation ponds (10 to 13) have a higher content in phenols and oil products

that the rest of the points.

Hazardous materials management:

Hazardous materials as asbestos that are not allowed in industrialized countries are still been
used as repairing materials for the isolation of the equipment. In 2012 131.1 tn (annual average is

94 tn) of asbestos and 2528 kg of paronite were purchased.

Bad condition of the pipe asbestos isolation that is exposed.
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The mazut secondary containments are not made of impervious, chemically resistant material
(which is a requirement of the World Bank guidelines) as shown in the following pictures:

a*

Potential mazut spot over the soil basement

Mazut secondary containment material is
soil. No impervious material.

At the Takhiatash TPP, samples from four different points are analyzed in a twice-a-year basis.
These points are located in the vicinities of the Mazut tanks, at 10, 50, 100 and 150 m of
distance. The sampling depth ranges from 0 to 30 m. In the following charts, measurements of
years 2011 and 2012 can be observed. Comparison with national soil standards has been also
included.
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Nitrate content (mg/kg)

Nitrate

160.0 4

140.0

120.0 -

100.0

80.0 -

60.0 -

40.0 -

20.0

0.0
Jan-11  Apr-11  Jul-11 Nov-11 Feb-12 May-12 Aug-12 Dec-12

—&— Fuel Oil Tank 2 (150 m)

—#— Fuel Oil Tank 4 (100 m)
Fuel Oil Tank 5 (50 m)

—<— Fuel Oil Tank 6 (10 m)

----- PP limit

Phosphate content (mg/kg)

60.000

50.000

40.000

30.000

20.000

10.000

0.000

Phosphate

Jan-11  Apr-11  Jul-11 Nov-11 Feb-12 May-12 Aug-12 Dec-12

—&— Fuel Oil Tank 2 (150 m)
—8— Fuel Oil Tank 4 (100 m)

Fuel Oil Tank 5 (50 m)
—<— Fuel Ol Tank 6 (10 m)
----- TPP limit

Jan-11  Apr-11  Jul-11  Nov-11 Feb-12 May-12 Aug-12 Dec-12

Jan-11  Apr-11 Jul-11 Nov-11 Feb-12 May-12 Aug-12 Dec-12

Oil products Copper
004 35
003 e=eccccccccccccccccccccaaa. 30 {  e=eccccccccccccccccccccaao
® o003 — 25
£ E —&— Fuel Oil Tank 2 (150m)
£ 002 2 20 = - i
£ —— Fuel Oil Tank 2 (150 m) H Fuel Oil Tank 4 (100 m)
H £ .
2 002 Fuel Oil Tank 5 (50 m) S 15 Fuel Oil Tank 5 (50 m)
-E ..... TPP limit § —¢— Fuel Oil Tank 6 (10 m)
& oo Sl PP limit
o
0.01 05
0.00 00
Jan-11  Apr-11  Jul-11 Nov-11 Feb-12 May-12 Aug-12 Dec-12 Jan-11  Apr-11  Jul-11  Nov-11 Feb-12 May-12 Aug-12 Dec-12
Zinc Manganese
250 1600.00
1400.00
20.0
\ g 120000
<
) %
Ef . £ 100000 —o— Fuel Oil Tank
En 15.0 —&— Fuel Oil Tank 2 (150 m) < Fuel Oil Tank 2 (150 m)
z —#— Fuel Oil Tank 4 (100 m) H —#— Fuel Oil Tank 4 (100 m)
g § 80000
H Fuel Oil Tank 5 (50 m) M Fuel Oil Tank 5 (50 m)
g 100 —— Fuel il Tank 6 (10m) £ 60000 —— Fuel Oil Tank 6 (10 m)
£ 5]
N TPP limit - TPP limit
2 40000
5.0
200.00
0.0 0.00 L

Nitrates and phosphates. The content of phosphates does not vary significantly and is very
close to the national limits (27.2 mg/kg). The content of nitrates shows a wide variation and is
also below the national 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 national limit (0.03 mg/kg) and, logically, it decreases with the distance

to the fuel tanks.

Metals. 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 national

MACSs are not exceeded.
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The above results show that there is not soil pollution outside the secondary containments of
mazut tanks for those parameters. Nevertheless, visual inspection of basement of secondary
containments shows potential mazut spots.

There is no evidence of the size of the secondary containments fulfilling volume required by the
World Bank.

Tanks of chemical products are bounded with impervious and chemical resistant material.

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

There is no evidence of proper labeling of hazardous materials.

There is no evidence of absorption devices that facilitate gathering chemical products in the event
of a spill.

Waste management
During the audit site visit, the following evidences of solid waste storage and disposal were found:

: . Used oil bin
Bin for oiled rags
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Municipal landfill used by the TPP

Used rubber storage

No evidence of the following storage as defined by the TPP was found:
e Concrete covered storage for asbestos and thermo isolation materials
e Metal container for paronite

There is not specific hazardous waste storage but there are different storages for some of the
hazardous wastes spread at the site. There are not evidences that for liquid wastes stored
greater than 220 liters there is a secondary containment that should be at least 110% of the
largest storage container or 25% of the total storage capacity (whichever is greater).

Generally speaking, there is not segregation between hazardous and non hazardous wastes at
the current TPP waste management. Hazardous (used paronite, oil sludge, used cationite, used
electric isolated materials) are mixed with domestic wastes and send to the municipal landfill. As
shown in a previous picture, there is not an environmental design of the Municipal landfill which
doesn’t include features liners, geotextile, drainage, leachate treatment, etc. These mean that
hazardous and non hazardous wastes are dumped directly into the soil which probably could
cause soil and groundwater pollution and also health risks.
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Asbestos, which are not allowed in industrialized countries, are being reused.

Oiled rags, which should be classified as hazardous wastes, are burned in boiler furnace which
has not a proper exhaust gases treatment needed for hazardous wastes combustion which could
cause introduction of hazardous materials into the atmosphere.

Only “Vtorchermet” waste collection contractor contract/waste records have been checked. There
are no evidences of contract or waste records for the rest of the contractors: oil base storage,
Artur LLC, Vtorsyrye, fluorescent lamps collection company, municipal landfill, etc.

There is a tracking of waste generation trends by type and amount of waste generated, carried
out on an annual basis.

Noise:

At the TPP site, there is not background noise data as a noise campaign has never been
performed.

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 4™ and 5"
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.

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).

These measuring points are included in the image below.

pag. AX-54



% 42 el e sal—r L

Figure 18. Location of monitoring points for noise measurements.

For sound level measuring a Noise meter -003-M2_No 2431 was used, tested on o September
2012 with number of certificate 786/05.

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.
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.
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Table 19. Results of the pre-operational campaign.

Monitoring campaign Reference
. . 9 paig standard, by law
Point Receiver results (dB(A)) (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
) ) 55 45
P7 Residential area 48 40
P8 Residential area 45 43

G. Contaminated land and groundwater

In order to study the groundwater composition, a piezometric network formed by 57 wells-
piezometers was deployed at the TPP. The location of the wells where the analysis where
performed is shown in the following figure.
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Figure 19. Groundwater sampling site.

Uzbekenergo carries out regular monitoring (every three months) of underground water quality
inside the wells.

The parameters measured provided are typical to assess quality of groundwater but not potential
contamination.

During the audit visit, a snow layer didn’t allow to proper inspectorate potential soil visible spots or
contamination.

There are no evidences of the previous use of the land on the TPP not to be industrial.
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H. Health and safety:

Takhiatash TPP has several health and safety procedures which are designed to fulfill national
legislation. After reviewing these procedures to compare them with the IFC EHS general
guidelines (2007) the following conclusions have been gathered:

a) Occupational health and safety

Regarding “General facility design and operation”:

1. Integrity of workplace structures: construction regulations require the design of the
facilities in accordance with appropriate national sanitarian norms and standards. The
TPP meet these requirements of work safety.

2. Fire precautions: All the departments are equipped with fire detectors and alarm system.
A special department (fire protection) is responsible for fire precaution. The fire protection
department is located outside of the TPP and it is equipped with necessary facility and
staff for firefighting. Worker places defined as appropriate are equipped with fire
protection facilities. Every department has a scheme of how to proceed in an evacuation
or emergency situation. Trainings on fire safety are conducting by the fire protection
department on a quarterly base. Staff from the fire protection department conducts a daily
round trip. In addition, the special fire protection team supervises each department on a
monthly base.

3. Potable water supply and lavatories and showers: Takhiatash TPP consumes drinking
water form municipal water supply organization “Takhiatash vodocanal”. This entity is
responsible for providing drinking water quality, which meet national standards. There are
lavatories in each department at the TPP.

4. Clean eating area: The TPP has its own eating facility — dining room located in the
administrative building. The dining room is equipped with all necessary facilities to
provide safe food.

5. First Aid: There is a medical center to provide first aid and initial medical treatment for
workers on the TPP. Department dealing with chemicals materials has shower facilities
and first aid set for accidents. The trainings and tests on providing first air are conducting
by the Work safety department on a regular basis.

6. Air supply, Lighting, work environment temperature: Ventilation, work environment
temperature and air supply in some work places are not complying with the established
national and World Bank requirements.

7. Severe weather and facility Shutdown: There are several refuges on the territory of the
Takhiatash TPP. They serve as safety places for emergency situations in cases of natural
(earthquakes, hurricanes, flooding) and anthropogenic disasters. Activities undertaken
during emergency situation and evacuation plan are provided in the Action Plan in
Emergency Situations at the Takhiatash TPP. There are schemes of evacuation on every
floor of each TPP’s department. Regularly trainings and drills to practice the procedure
and plan are undertaken annually. Such drills are conducting annually by a team
composed by the engineer on civil safety, representatives of the Ministry on Emergency
situations of the Karakalpakstan Republic and local government authority — hokimiyats.

8. Work places and exit: The space provided for each worker is designed in accordance
with the appropriate national construction requirements and should be adequate for safe
execution of all activities. Nevertheless, some works conducting in temporary manner are
executing in uncomfortable positions. This is taking into the account during the work
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place assessment and defining the special privileges (additional holydays, earlier
retirement) for workers implementing such works. In accordance with TPP fire protection
procedure, the passages to emergency exists should be unobstructed at all times. Every
exit has a light with sing “Exit” supplied with autonomy energy sources. Special signs
indicating direction of movement during emergency situation are placed at the walls.

Regarding “Communication and training”:

Training system at the TPP almost fully comply with World Bank standards on
communication and training. Almost all topics are covered. Nevertheless, there is no
visitor orientation, as it was checked in the day of the audit visit.

Regarding “Physical hazards”:
Equipment on the TPP has maintenance guideline describing work safety procedures.

Regarding “Chemical hazards”:

There is a procedure on handling hazardous chemicals, their storage and transportation.
According to the regulation, special equipment is required to proper organizing this
activity. Rooms and departments dealing with hazardous chemicals have a ventilation
system and specific PPE. However, in some of the cases chemicals are not storage
properly.

Regarding “Personnel Protective Equipment”:

According to procedures adopted at the TPP, workers have to be equipped with PPE
such as helmets, eye and face protection, head protection, respiratory protection.
Observation conducted at the TPP during the day of the audit visit showed that these
requirements are not fully implemented at the TPP. There is no practice to provide PPE
for visitors either.

Regarding “Special hazard environments”:
Confined space for electrical equipment at the TPP is designed in accordance with
national construction requirements (Electrical Code). There are no places with special
hazards environment at the TPP.

Regarding “Monitoring”:
Occupational health and monitoring programs at the TPP includes the following activities:

e Observing the equipment of work places on complying with work safety requirements and
its execution by workers;

¢ Implementation of action plan on the training activities on work safety and fire protection;
e Preparing quarterly reports on the performed activities.

“Uzenergosozlash™ experts conduct a surveillance of the work environment twice a year. This
entity has the certificate on conducting evaluation. All equipment used during the surveillance
must have certificates. The same organization conducts an assessment of work places at the
TPP every five year. At the Tahkiatash TPP last evaluation of working conditions has been
conducted in 2011.
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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.

Vibration measurements have been also 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 exceeds norms. The highest exceeding was observed at the area close to generator
— PAN 8 a. Vibration exceeded norm on 8 dB

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).

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).

Training activities for the employees are conducting at the regular base in accordance with
approved work schedule plan. Information on conducted trainings, number of participants and
themes of the topics are reported to the main H&S main department in Uzbekenergo on the
quarterly and annually basis.

Reporting on occupational accidents and diseases are implementing in accordance with
Resolution of Cabinet Ministries of RUz # 286 dated 6 June 1997 “Regulation on consideration
and accounting of accidents and other damage of workers health at the production”. This
regulation almost fully complies with World Bank requirements on this matter.

b) Community health & safety

Regarding “Emergence preparedness and response”:

Emergency response procedure has not been provided and therefore has not been
possible to check the level of compliance of the World Bank guidelines.

Training:

Training system regarding health and safety issues almost fully comply with WB standards.
Nevertheless, training in environmental management is not ongoing. There is no evidence of
training materials.

Social management and communication:
There is not a support or collaboration program with the local communities.
There is not a grievance or complaints mechanism ongoing.

Local communities are not informed of the environmental management plan results and
environmental reports are not available to the public.

Emergency plan of the TPP is not communicated to the local population.
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Findings and areas of concern

The findings may refer to non-compliance with the requirements of the applicable reference
standard. Findings and areas of concern arise when there are differences between the
requirements and objective evidence.

Once the documentation review, interviews with EHS staff, site reconnaissance, and assessment
of the environmental monitoring results have been carried out, the following findings and areas of
concern were found:

General EHS management, monitoring and report:

There is not a specific environmental, health and safety team with a visible head. There are
different tasks (monitoring) undertaken by different areas of the TPP organization structure but
without a global perspective and management. An Environmental, Health and Safety
Management Team should be appointed within the Takhiatash TPP organization structure with a
visible head in order to gather, analyze, solve and report all the related issues from an integrated
point of view. Even of number of staff dedicated to environmental, health and safety issues is
apparently in correspondence with the TPP, an improvement and updating training program
should be provided to the EHS team in order to gather the technical requirements needed. If after
training is concluded that an extension of the team would be needed, this should be provided.

An analysis of national methods of the monitoring program should be undertaken in order to
check if they comply with quality and strictness of the international methodological standards,
such as those published by the International Organization of Standardization (ISO).

The automated and manual equipment should be strictly calibrated in accordance with exactness
and requirements of international standards. A plan of calibration and maintenance should be
implemented.

Sampling and analysis Quality Assurance/Quality control (QA/QC) plans should be implemented.
Analysis and monitoring results should be recorded in automatic and electronic format to improve
their assessment.

The annual reports should further summarize the activities undertaken onsite and provide a
general idea of the environmental monitoring undertaken onsite in addition to noting compliance
with applicable national and international standards. Annual reports include just quantity of
emissions, water and waste water flow rates and quantity of waste generated. These annual
reports should be completed with other aspects as GHG emissions, air quality and meteorology,
noise, water and groundwater quality, soil quality, waste management, health and safety issues
and grievance mechanism findings.

It turns out to be advisable the implementation of an Integrated Management System in the
existing Takhiatash TPP in a short-term/medium-term period. This would allow the Power Plant to
integrate all of organization’s processes in to one compete framework, enabling an organization
to work as a single unit with unified objectives, promoting a constant improvement in the
performance of the entire Power Plant.

In addition, and as the essential point of this recommendation, developing a Management System
in accordance with international standards would assure the fulfillment of all Environmental,
Health&Safety and Quality requirements established by international legal framework. The
implementation could be undertaken in several stages in order to gradually integrate EHS
management into the normal operation of the power plant.

Moreover, an effective management system brings many benefits to the organization:
e More efficient resource use
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¢ Improved risk management
¢ Increase customer satisfaction
e Lower costs

There are three international standards which could be followed:
e |SO 9001 (Quality Management System)
e ISO 14001 (Environmental Management System)
e OHSAS 18001 (Occupational Health and Safety Management System).

Air emissions and ambient air quality

In order to improve efficiency of the TPP and therefore to reduce emission of pollutants and GHG,
replacement of the old inefficient units by a new and efficient one is highly advisable.
Conventional TPPs run with an average thermal efficiency of 31%, compared with 55% of
advanced combined cycle gas turbine (CCGT) technology.

As can be observed in the graphs of the previous section, the existing emission values in the TPP
do not exceed the approved national MAEs. MAEs are based on flue mass rate units which could
allow diluting the exhaust gas emitted to the atmosphere. These MAEs should be based in
concentration units. Nevertheless, both stacks exceed World Bank emission standard for NOx.
For stack 2, boilers 7 and 8 are the highest contributors. For stack 1 the contribution of the boilers
1 to 4 is quite similar. This conclusion is logical if we take into account age of existing technology
at the TPP. In order to improve the emission standards fulfillment, replacement of the old
technology by a new and more efficient one should be considered.

As indicated in the World Bank guidelines, “a continuously monitoring of emissions or indicative
parameters” should be implemented. An annual emission test at stacks should be undertaken
also.

Direct emissions of GHG from the facilities owned or controlled within the physical TPP boundary
and indirect emissions associated with the off-site production of power used by Takhiatash TPP
should be quantified. Quantification and monitoring of GHG emissions should be conducted
annually in accordance with internationally recognized methodologies.

Regarding air quality monitoring, as location of the two existing air quality stations are far away
and not in the wind direction from and of the TPP, air quality for parameters consistent with the
relevant standards should be monitor either by passive samplers (monthly average) or by
seasonal manual sampling (e.g. 1 week/season) at maximum ground level concentration point /
sensitive receptors / background point). Measures recorded by the two existing air quality stations
and their assessment could be included within the environmental annual reports in order to gather
a more complete baseline. All air quality measures could be assessed with the correspondent
emissions, speed and wind direction from the TPP in order to conclude the origin source direction
that contribute to air pollution.

Waste water and ambient water quality

The increase in temperature from intake to discharge points is quite high. The maximum
allowable temperature increase defined by World Bank standards is set at 3°C, value which is
greatly exceeded by the TPP discharge. In order to reduce this temperature increase, the
conversion of the open cooling water system into a closed one would be highly advisable.
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Regarding oil and grease concentration at the discharge point, the origin of the oil spot seen on
the audit visit should be find out. In this respect, confirmation of oily effluents not being
discharged to Suenly canal should be required to the TPP. Nevertheless, arrangement of the oily
waste water treatment facility should be undertaken.

An agreement with the Municipal waste water treatment plant should be put in place to include
World Bank indicative values for treated sanitary sewage discharges.

Evaporation sludge ponds should be improved to assure impermeability.

Water quality analysis undertaken by the TPP every 15 days should include World Bank
standards for effluents also.

Hazardous materials management

Use of asbestos should be avoided or replaced by a non-hazardous material. Asbestos exposure
should be not allowed.

Mazut secondary containments should be adapted to assure impervious and chemically resistant
characteristics. Basement and walls should be covered by a material gathering these
characteristics.

Evidence of the size of the secondary containments fulfilling volume required by the World Bank
should be required to the TPP.

Hazardous materials should be correctly labeled and safety sheets visible.
Absorption devices and spill response procedure should be implemented.

Waste management

Basel Convention signed by Uzbekistan, general and waste management facilities EHS IFC
guidelines (2007) should be fulfilled in the waste management system at the TPP. A waste
management hierarchy that consider prevention, reduction, reuse, recovery, recycling, removal
and finally disposal of wastes should be considered. This includes an update of the waste
management policy every time a new procedure for prevention, reduction, reuse, recovery,
recycling and removal can be introduced in the process or operation management. When a new
waste stream is generated, this must be fully characterised, periodic characterisation must be
documented, and the waste must be properly handled, in particular hazardous waste. Final
disposal must be undertaken in an environmentally sound manner.

Minimizing hazardous waste generation must be carried out by implementing stringent waste
segregation to prevent the commingling of non-hazardous and hazardous waste to be managed.
Hazardous wastes should be classified according to Basel Convention (see column 10 of table
10).

Takhiatash TPP should be equipped with drums and other suitable containers for collecting
hazardous and non hazardous wastes. Their location should be conspicuously marked and made
known to all site workers.

For hazardous wastes:

= There will be a temporary storage of hazardous wastes. Solid wastes contained asbestos
should be storage into places where they will not be destroyed during period of storage
as national legislation requires.

= Waste is stored in a manner that prevents the commingling or contact between
incompatible wastes, and allows for inspection between containers to monitor leaks or
spills. (sufficient space between incompatibles or physical separation such as walls or
containment curbs)
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= Store in closed containers away from direct sunlight, wind and rain

= Secondary containment is included wherever liquid wastes are stored in volumes greater
than 220 liters. The available volume of secondary containment should be at least 110 %
of the largest storage container, or 25 % of the total storage capacity (whichever is
greater), in that specific location. Should be constructed with materials appropriate for the
wastes being contained and adequate to prevent loss to the environment

= Provide adequate ventilation where volatile wastes are stored.

The performance of regular audits on the waste segregation and collection practices shall be
undertaken.

Types of wastes generated will be packaged and labeled in homologated containers.

After being collected, waste shall be processed depending on type. Sludge from waste treatment
plant and water supply treatment needs to be evaluated on a case-by-case basis to establish
whether it constitutes a hazardous or a non-hazardous waste.

The current management of wastes of the TPP can be used but some of the procedures should
be corrected to fulfill international good practices:

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 are not hazardous or toxic
compounds that could cause a health risk. 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.

= Recycle

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.

= Recover
Only non-hazardous wastes can be burned in existing boiler furnaces.
= Dispose

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. Municipal landfill currently
being used by the TPP is not design in an environmentally sound manner. As an option, an
improvement of the landfill to avoid soil and groundwater pollution is recommended. Following
measures could be followed:

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

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

¢ Low-permeability landfill liners to prevent migration of leachate.

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

e Leachate treatment on site and/or discharge to municipal wastewater treatment.
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e Perimeter drains and landfill cell compaction, slopes and daily cover materials to reduce
infiltration of rainfall into the deposited waste.

¢ 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.

¢ Groundwater monitoring wells.

Hazardous wastes:

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. In this
respect, mazut storage tanks located at 35 km from the TPP can be used as long-term hazardous
waste storage considering the following specific adaptation measures:

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

¢ 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

¢ Install a groundwater monitoring wells network

Direct discharge will be never allowed on the ground.

The documentation concerning the delivery of waste and contracts/agreements with waste
managers should be stored. Records tracking hazardous waste received, stored, or sent out
should include: name and identification number, physical condition, quantity, method and date of
storage, location of waste at the facility and amount deposited in each area.
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F. Noise

As can be noticed in the table included in the previous chapter, where noise measurements of the
campaign performed are compared with national and international noise standards, noise levels
measurements exceed 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 (see below
picture).

Figure 20. Closer houses to the TPP at the southeast area

Apart from the points already mentioned, measurements carried out in all the other points show
that the background noise levels comply with the requirements established by the standards.

In order to decrease noise level at the surrounding residential areas, it is highly advisable that old
and noisy units are replaced by new and more efficient technology with lower noise emission.

An annual noise campaign should be implemented in order to assess the fulfillment and evolution
of noise standards. If complaints about noise arise, a study of noise mitigation measures should
be carried out and the best solution implemented.

G. Contamination land and groundwater:

In order to properly assess soil and groundwater potential pollution caused by the operation of the
TPP, some of the 57 wells located at the TPP require reconstruction as they are inactive. On top
of that, the existing well network should be extended with new wells in areas where soil and
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groundwater pollution have a higher probability of occurrence by adding one well below each site
in the direction of groundwater to surface waterways. These areas are:

¢  Within the secondary containments of the mazut, oil and chemicals tanks
¢ Hazardous storage areas
e Evaporation ponds area
Parameters to measure should be extended to include:
° pH
e Qil products
e Metals: arsenic, cadmium, cobalt, copper, chromium, lead, mercury (inorganic), nickel,

zinc
¢ Organochlorine Pesticides
e Phenols

If soil contamination is found (for instance, within the mazut secondary containments) this should
be removed and treated as hazardous waste.

Health and Safety management

Some of the procedures of the TPP are in compliance with international standards (World Bank
Guidelines), nevertheless, other procedures are not fulfilling these standards or they even do not
exist. Even in the case of the existence of a specific procedure, it doesn’t mean that this
procedure is ongoing. As an easy example detected in the audit visit, PPE are not used by
workers on a regular basis and there is not a supervision to force their use. An update of the
Health and Safety Plan and Procedures should be undertaken in order to ensure the World Bank
guidelines (IFH EHS general and thermal power plants guidelines) implementation.

Surveillance of the work environment shows clear exceeds on health and safety standards. An
improvement on the work environment should be conducted or obligation to use PPE to protect
workers should be forced. For instance, management of asbestos at the TPP does not fulfill
neither national nor international standards. National standards indicate that “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”. Observation of the presence of asbestos at the
open air and handling of them by workers shows that these standards are not been followed.

Training:
Training system should be improved and completed with a specific environmental management
course for all the workers.

Social management and communication:
A grievance mechanism should be designed, communicated and implanted.

Local communities must be informed of the environmental management plan results by means of
having access to the annual environmental reports.
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The Emergency Plan of the TPP should be communicated to the local population. Only strategic
plans should be confidential. Plans regarding safety of the personnel and population must be
communicated and trained.

Corrective action plan, costs and schedule (CAP)

The Corrective Action Plan (CAP) must be considered as a set of recommendations to improve
environmental performance of the Takhiatash TPP in order to achieve, step by step, an EHS
management system at the level required by international institutions and good practices. It
should be pointed out that this Corrective Action Plan should be agreed and budgeted by the TPP
management unit in order to be implemented. Those corrective actions that only imply a
management improvement could be implemented as soon as possible, taking advantage of the
willingness of the TPP’s staff. Other actions are included in the future project of modernization of
the Takhiatash TPP.

The following table outlines the appropriate corrective actions proposed to solve the
aforementioned remarks and non conformities along with a schedule for their implementation, the
responsible parties and cost.

pag. AX-68



Table 20. Corrective action plan
(Where EA: Executing Agency Uzbekenergo; TPP EMT: Environmental Management Team of the TPP; EHS staff: Environmental, Health and Safety staff)

CORRECTIVE ACTION PLAN
No LTA remarks Corrective Actions Target date Responsible Estimated
' 9 Party Cost
General EHS management

1 |There is not a An Environmental, Health and Safety Management Before the TPP director | Staff of the
specific Team should be appointed within the Takhiatash Commissioning of TPP.
environmental, TPP organization structure with a visible head in the new CCPU (see mitigation
health and safety order to gather, analyze, solve and report all the measure n° 47
team with a visible related issues from an integrated point of view. of chapter 7
gi?]?ecll’.ent-rtgzrkes (ea;e A specific training course should be provided to this (EMP) of the
monitoring) e EMP in order to provide the technical requirements. EIA)
undertaken by If after training it is concluded that an increase of the
different areas of team members is needed, the appropriate experts
the TPP should be provided to cover the gaps identified.
organization
structure but
without a global
perspective and
management.

2 |There is not an The implementation of an Integrated Management | Short-term/medium- | TPP director | Included in the
integrated System IS hlghly advisable. This would allow the term period_ The future project
environmental, TPP to integrate all the organization processes into schedule of of
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
health and safety one single and complete framework, enabling to implementation modernization
management work as a single unit with unified objectives, must be agreed by (see mitigation
system ongoing. promoting a constant improvement in the the Takhiatash TPP measure n° 1
performance of the entire TPP. management unit. of chapter 7
The development of a Management System in The implementation (EMQ:)f the
accordance with international standards (e.g. IFC could be .
EHS general and thermal power plants guidelines) undertaken n
) . several stages in
would ensure the fulfillment of all Environmental,
Health&Safety and Quality requirements established prder to gradually
. . integrate the EHS
by international legal framework. management into
the normal
operation of the
TPP.
Monitoring program
There is no A review of national methods of the monitoring As soon as the TPP EMT Staff of the
3 evidence of program should be undertaken in order to check mobilization of TPP.
national methods of their compliance with quality and strictness of the implementation If an specific
the monitoring international methodological standards, such as consultant consultant
program complying those published by the International Organization of needs to be
with  international Standardization (ISO). hired for the
methodological analysis:

standards.
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
300008US

Apart from the
government
requirements in
terms of annual air
emissions, effluent
flow rate and
quality and wastes
guantities other
parameters should
be monitored:
continuous
monitoring of
emissions (SO,,
NO, NO,, CO, O,
Temperature,
pressure and water
vapor); air quality
(SO,, NO;, NO,
TSP, PMy, PM,s,
CO);
meteorological data
(wind speed and
direction,
atmospheric
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Resggrr][)sllble Estcl:rgstted

pressure, relative
humidity and
temperature);

noise; effluents
(total residual
chlorine, Cr, Cu,
Zn, Pb, Cd, Hg, As)

4 There is no Automated and manual equipment should be strictly As soon as the TPP EMT Staff of the
evidence of calibrated in accordance with exactness and mobilization of TPP.
national requirements of international standards. implementation If an specific
reth_télretr_ner}ts for A calibration and maintenance plan should be consultant consultant
gﬁtlorrr?alt%rgj g;d implemented. Calibration should be normally needs to be
manual equipment undertaken annually, but this depends on the hired Ifor_the
being in specific equipment. 3%%%%’;‘88

accordance with
exactness and
requirements of
international
standards.

There is no

Calibration and
Maintenance Plan.
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
5 |There is no Sampling and analysis Quality Assurance/Quality As soon as the TPP EMT Staff of the
evidence of control (QA/QC) Plans should be implemented. mobilization of TPP.
samlpll_ng alnd Analysis and monitoring results should be recorded |mplemelntat|0n If a specific
Zna ysSIS / Quall_:y in automatic and electronic format to facilitate their consultant consultant
ssurance / Quality assessment. n_eeds to be
Control Plans. hired for the
Monitoring results analysis.
are recorded in 30000%US
hardcopy
Report
6 | Annual reports only Annual reports should further summarize the Annually, after TPP EMT Staff of the
include data on the activities undertaken onsite and provide a general commissioning of TPP

guantity of
emissions, water
and waste water
flow rates and
guantity of waste
generated.

idea of the environmental monitoring undertaken
onsite in addition to noting compliance with
applicable national and international standards.
Annual reports should be complemented with other
aspects such as GHG emissions, air quality and
meteorology, noise, water and groundwater quality,
soil quality, waste management, health and safety
issues and grievance mechanism findings.

the new CCPU

Air emission and ambient air quality
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Resggrr][)sllble Estcl:rgstted

7 | The existing Replacement of the old technology by a new and Commissioning of EA Included in the
emission values in more efficient one in order to fulfill with the emission | the new CCPU and future project
the TPP exceed standards and reduce the emission of pollutants and | decommissioning of of
World Bank GHG. The project of the replacement of the old units | the old units Il and modernization
emission standard [l and IV by a new CCPU satisfies this requirement. v
for NOX.

8 |There is not a As indicated in the World Bank Guidelines, *a Short-term/medium- |  TPP EMT 720500 $US
continuous continuously monitoring of emissions or indicative term period. The
emission parameters” should be implemented. schedule of
monitoring system. Exhaust gas emission pollutants should be implementation

ional _ ) o . must be agreed by
Nationa MAEs measured in a concentration basis, including the the Takhiatash TPP
Standardsﬂ are percentage of oxygen and indicating if these management unit
based on flue mass measurements have been made in dry or wet basis. '
E:?)teld ur;lltlzl Tt?:: In the latter case, the percentage of water should be
u w
N also measured.

dilution  of the
exhaust gas (see mitigation measure n° 10 in chapter 7 (EMP) of
emitted to the the EIA)
atmosphere.

9 | There is not an An annual emission test at stacks should be As soon as the TPP EMT | (see mitigation
annual  emission undertaken. mobilization of measure n° 50
test undertaken at (see mitigation measure n° 50 in chapter 7 (EMP) of implementation in chapter 7
the stacks consultant. (EMP) of the

the EIA) EIA)

pag. AX-74




CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
10 | Calculation of GHG Direct emissions of GHG from the facilities owned or | Ag soon as the TPP EMT Staff of the
emission during the controlled within the physical TPP boundary and mobilization of TPP-
operation of the indirect emissions associated with the off-site power implementation (see mitigation
TPP is not being production used by Takhiatash TPP should be consultant. measure n° 49
undertaken. quantified. Quantification and monitoring of GHG in chapter 7
emissions will be conducted annually in accordance (EMP) of the
with internationally recognized methodologies (2006 EIA)
IPCC “Guidelines for National Greenhouse Gas
Inventories”: Volume 1: General Guidance and
Reporting and Volume 2: Energy)
11 | Neither ambient air Air quality for parameters consistent with the Before the TPP EMT | Included in the

quality nor
meteorology
measurements are
being undertaken
at the TPP.

relevant standards should be monitored either by
passive samplers (monthly average) or by seasonal
manual sampling (e.g. 1 week/season) at maximum
ground level concentration point / sensitive
receptors / background point). The project of
modernization includes a fixed air quality station and
a meteorology station (see mitigation measure n° 11
in chapter 7 (EMP) of the EIA).

Measurements recorded by the two existing air
quality stations and their assessment could be
included within the environmental annual reports in

commissioning of
the new CCPU

future project
of
modernization.

(see mitigation
measure n° 11
in chapter 7
(EMP) of the
EIA).
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
order to gather a more complete baseline.
¢ All air quality measurements could be assessed with
the correspondent data on emissions, wind speed
and wind direction from the TPP in order to
determine the source direction that contributes to air
pollution.
Wastewater and ambient water quality
12 | The maximum | ¢ Inorder to reduce this temperature increase, the Commissioning of EA Included in the
allowable conversion of the open cooling water system into a the new CCPU future project
temperature closed one would be highly advisable. The project of of
increase defined by the replacement of the old units Ill and IV by a new modernization
World Bank CCPU with a closed cooling water system partially
standards is set at satisfy this requirement.
3°C, value which is
greatly exceeded
by the TPP’s
discharge effluent.
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
13 | An oil spot was The origin of the oil spot should be found out. In this Immediately TPP direction | 65000 $US
visible in the respect, confirmation of oily effluents not being
discharge area on discharged to Suenly canal is required.
the audit visit day Arrangement of the oily waste water treatment
facility should be undertaken
14 | There is no An agreement with the Municipal waste water Immediately TPP director N/A
evidence of treatment plant should be made in order to evaluate
fulfilment of the the fulfillment of World Bank indicative values for
World Bank treated sanitary sewage discharges (see table 9). In
indicative values case of Municipal Waste Water Treatment Plant not
for treated sanitary being fulfilling World Bank standards for sewage
sewage discharges effluents, the TPP should implement the adequate
at the Municipal treatment to comply with these standards.
Waste Water
Treatment Plant.
15 | Evaporation ponds Evaporation sludge ponds should be improved to Short-term/medium- | TPP director | 74000 $US

are in bad condition
(cracked and
corroded)

ensure impermeability. This can be done by adding
another layer of concrete or a liner covering the
current one. Concrete/liner should be resistant to
extreme changes of temperature (winter-summer),

term period. The
schedule of
implementation
must be agreed by
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
impervious and chemically resistant to the sludge to | the Takhiatash TPP
storage. Previously to the arrangements, sludge management unit.
should be correctly disposed according to their
characteristics (see waste management corrective
actions).

16 | Water quality |¢ Water quality analysis undertaken by the TPP every As soon as the TPP EMT | Included in the
analyses at the 15 days should include the measurement of all the mobilization of future project
intake and parameters regulated by the World Bank standards implementation of
discharge points do for effluents. consultant. It should modernization.
not  take into (see mitigation measure n° 42 in chapter 7 (EMP) of de undertaken from (see mitigation
account World the EIA) the beginning of the measure n° 42
Bank effluent ' construction phase in chapter 7
standards. in order to gather a (EMP) of the

more extended EIA)
baseline previously
to the CCPU
operation.
Hazardous materials management

17 |Use of asbestos |* Use of asbestos should be avoided and replaced by Immediately TPP director | Considering:
still ongoing at the non-hazardous materials. The replacement material 1.- Asbestos =
TPP. These recommended is rockwool fiber or vermiculite 1,365 $US/ton
hazardous without asbestos (or similar materials assuring that

) . . . 2.- Aregular
materials are not non hazardous materials are included in the annual
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
allowed in composition). requirement of
industrialized Asbestos exposure should not be allowed. 'SOIatl.On
developed material of 94
countries Handling (repair or removal and disposal) of existing tons/year:

Asbestos Containing Materials (ACM) in buildings
should:

3. Be only performed by specially trained personnel.
Training of specialized personnel and the
maintenance and removal methods applied should
be equivalent to those required under applicable
regulations in the United States and Europe
(examples of North American training standards
are available at:
http://www.osha.gov/SLTC/asbestos/training.html)

4. Follow host country requirements, or in their
absence, internationally recognized procedures
(Examples include the American Society for
Testing and Materials (ASTM) E 1368 - Standard
Practice for Visual Inspection of Asbestos
Abatement Projects; E 2356 - Standard Practice
for Comprehensive Building Asbestos Surveys;
and E 2394 - Standard Practice for Maintenance,
Renovation and Repair of Installed Asbestos

Cost increase
due to the
isolation
material
replacement:

a) Rockwool
110,000
$US/year
(2,535
$US/ton)

b) Local
vermiculite =
9400
$USl/year
(1,465
$US/ton)
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
Cement Products).
18 | The TPP’s on-site Mazut secondary containments should be adapted | Short-term/medium- | TPP director | 65000 $US
mazut secondary in order to ensure conditions of imperviousness and term period. The
containments are chemical resistance. Basement and walls should be schedule of
not impervious. covered by a material gathering these implementation
characteristics. must be agreed by
the Takhiatash TPP
direction.
19 | There is no Evidence of the fulfillment of the size of mazut Immediately TPP EMT Staff of the
evidence of the secondary containments with the World Bank TPP
actual volume standards is required. This volume should be the
design of mazut larger of 110 % of the largest tank or 25% of the
secondary combined tank volumes
containments
20 | There is no Hazardous materials should be correctly labeled and Immediately TPP EMT Staff of the
evidence of safety sheets visible. Example of labeling: TPP
hazardous
materials labels
and safety sheets
visible on

hazardous storage
places.

pag. AX-80




CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
; \‘\_
4  oxIDIZER )
A\ p) \ DI
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21 | There is no Absorption devices and spill response procedures Immediately TPP EMT Staff of the
evidence of should be implemented in order to prevent TPP
absorption devices hazardous materials or wastes spillage. (see mitigation
and spill response (see mitigation measure n° 51 in chapter 7 (EMP) of measure n° 51
procedures in chapter 7
! the EIA)
implemented. (EMP) of the

EIA)
Waste management

22 | Current waste A new waste management system should be Before the | TPP EMTin | Included in the

management does implemented in order to adapt he procedures to commissioning  of close future project

not comply with
international
standards
good practices.

and

international guidelines and good practices. The
new waste management system should be based on
the recommendations included in chapter 5 of this
document.

the new CCPU

collaboration
with local and
national
authorities

of

modernization
(see mitigation
measure n° 54
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
(see mitigation measure n° 54 in chapter 7 (EMP) of in chapter 7
the EIA) (EMP) of the
EIA)
Noise
23 | Noise standard in Itis highly advisable that old and noisy units are Commissioning of EA Included in the
close  residential replaced by new and more efficient technology with | the new CCPU and future project
areas is exceeded lower noise levels. The project of replacement the decommissioning of of
at some points old units (lll and IV) by the new CCPU satisfies this | the old units Il and modernization
requirement. v
24 | There is not noise An annual noise campaign should be implemented As soon as the TPP EMT | (see mitigation
monitoring in order to assess the fulfillment and evolution of mobilization of measure n° 41
campaigns noise standards. In case of complaints about noise, implementation in chapter 7
undertaken  within a study of noise mitigation measures should be consultant. It should (EMP) of the
the environmental carried out and the best solution should be be undertaken from EIA)
management of the consequently implemented. the beginning of the
TPP. (see mitigation measure n° 41 in chapter 7 (EMP) of ﬁ]ogrséreurcgéogagﬁsrsz
the EIA) more extended
baseline previously
to the CCPU
operation.
Contamination land and groundwater
25 | Potential soil and |* Some of the 57 wells located at the TPP are inactive | Short-term/medium- |  TPP EMT Option 1: If
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
groundwater and require reconstruction. The existing well term period. The new
pollution is not well network should be extended by adding one well schedule of equipment is
monitored and below each site in the direction of groundwater to implementation purchased for
assessed within surface waterways at the following areas: must be agreed by the new
environmental " . the Takhiatash CCPU it can
management at the - Within the secondary containments of the | rppg direction. be used.

TPP.

mazut, oil and chemicals tanks
- Hazardous storage areas
- Evaporation ponds area

The following parameters should be also analyzed:

- pH
- Oil products
- Metals: arsenic, cadmium, cobalt, copper,

chromium, lead, mercury (inorganic), nickel, zinc
- Organochlorine Pesticides
- Phenols

If soil contamination is found (for instance, within the
mazut secondary containments), this should be
removed and treated as hazardous waste.

Option 2: Cost
for campaign
for 4 wells 900
$US (3600
$US/yr)
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
26 | Bad condition of |* Implementation of an inspection program to maintain Immediately TPP EMT Staff of the
sludge or the mechanical integrity of pressurized containers, TPP
evaporation ponds, tanks, pipe systems, ventilation and dump valve
tanks and systems, brace infrastructure, automatic emergency
pipelines. stop systems, controls, pumps and related process

equipment.

Periodic monitoring should be carried out to
maintain the structural integrity (coatings and
retention systems) of sludge ponds, oil, fuel and
chemical storages/containers in order to avoid leaks.
Where applicable, adequate repairs will be carried
out.

Spill response and emergency plans to address
accidental spillages should be prepared and
implemented

(see mitigation measure n° 51 in chapter 7 (EMP) of
the EIA)

Health and safety management

27

Some of the
procedures of the
TPP do not fulfill

An update of the Health and Safety Plan and
Procedures should be undertaken in order to assure
the implementation of World Bank Guidelines (IFH
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CORRECTIVE ACTION PLAN

Responsible Estimated

LTA remarks Corrective Actions Target date
Party Cost
international EHS general and thermal power plants guidelines).
standards (World (see corrective action n° 2).

Bank Guidelines),

some other specific e Some examples of procedures to de developed are:

procedures are not - Documentation Control
being implemented - Recording Management
and oth_ers do not ~ Risk Analysis

even exist.

- Legal Requirements

- Internal Audit

- Consultation & Communication

- Management of Inspections and Control of

Surveillance of the
work environment

ZI;((?(:V: dzlf)arl\rhealth Safety and Environmental Measures on the Site
- Detection of Non-Conformities and AC/AP
and safety o
Monitoring
standards.

- Sub-Contractor/Supplier Management

- Training and Awareness

- Accident and Incident Management

- Definition of Structures and Responsibilities

- PPE

- Health and Safety Committee

- EHS Performance Surveillance and
Measurement

- Confined Space
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CORRECTIVE ACTION PLAN

No.

LTA remarks

Corrective Actions

Target date

Responsible
Party

Estimated
Cost

- Marking
- Fire Authorization
- Monitoring of Noise Measurements

- Management and Use of Sealed Radioactive
Sources

- Warning Status and Response to an Emergency
Situation

- Housekeeping

- Internal Operation Plan

- Monitoring of Measurement Devices.
- Near-Miss

Traini

ng

28

No training on
environmental
management is
ongoing.

Training system should be improved and completed
with a specific environmental management course
for all the workers. Training can be provided by the
TPP EMT and must include all the procedures that
workers should take into account to improve
environmental behavior of staff, especially waste
management procedures (hazardous and non
hazardous segregation, use of containers, etc.). A
brief explanation of the TPP’s environmental impact
and the mitigation and monitoring measures

Immediately

TPP EMT

Staff of the
TPP
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CORRECTIVE ACTION PLAN

No. LTA remarks Corrective Actions Target date Responsible Estimated
Party Cost
undertaken regarding emission to the air, air quality,
meteorology, noise and effluents should be also
included.
Social management and communication

29 | There is not any |® A grievance mechanism should be design, Immediately TPP EMT Staff of the
grievance communicated and implanted. TPP
mechanism O | (see point 7.4 and chapter 8 of the EIA)
complaints
mechanism
ongoing.

30 |Local communities |® Local communities must be informed of the Immediately TPP EMT Staff of the
are not informed of Environmental Management Plan results by means TPP
the environmental of having access to the annual environmental
performance of the reports.

TPP.

31 | Local communities |® The Emergency Plan of the TPP should be notified Immediately TPP EMT Staff of the

are not informed of to the local population. The mahala to be informed TPP

the Emergency
Plan of the TPP

is, at least, the closest one (1 Brigada, Kolhoz
“khamza”, Khodjeyli district).
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Conclusions

First of all, the audit team would like to acknowledge the assistance and good treatment received
during the carrying out of this audit.

The audit team notes that this audit has been conducted based on a sample and therefore there
might be other non-conformities not identified in the report.

The non-conformities detected are related to non-compliance with regulatory requirements, as set
out in the scope of the audit work.

As a result of the audit carried out, it has been concluded that the operation of the existing units of
Takhiatash TPP exceeds some international standards (World Bank Group EHS Guidelines)
regarding emissions, thermal discharge of effluents, noise and waste management. This is a
logical conclusion given the worn out and old existing equipment. In this case, suitable mitigation
measures such as the implementation of cleaner and more efficient technologies is highly
advisable. According to this strategy, the replacement of old and inefficient units by new and more
efficient ones will reduce the emission of pollutants and GHG to the air improving air quality of the
area and globally, will reduce the intake and discharge flue rate improving thermal effluent
dispersion in the water body, will reduce the consumption of natural gas, etc. A global decrease in
noise level would be also expected.

It has been also found that the adequacy of both the documentation and the implementation of the
Takhiatash TPP’s EHS management to the requirements of the World Bank Guidelines needs to
be strengthened. Certain aspects of the procedures should be modified and new ones have to be
developed, as indicated in the tables in chapter 6 (Corrective Action Plan), in order to improve the
compliance with international requirements.

The corrective action plan must be taken into account as a set of recommendations to improve the
environmental performance of the Takhiatash TPP in order to achieve, step by step, an EHS
management system at the level required by international institutions and good practices. It must
be pointed out that this Corrective Action Plan should be agreed and budgeted by the TPP’s
management unit, if decided to be implemented. Actions that just imply a management
improvement could be put in place as soon as possible taking advantage of the good disposition of
the Takhiatash TPP staff.

Given the sampling and punctual nature of this audit, it is necessary to remark to the Organization
that the development of the Corrective Action Plan should be based on an investigation to
determine the deviation extent. The actions taken should focus on solving the deviations detected
instead of correctly the findings after having considered the degree of extension of the deviation.
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