ENVIRONMENTAL IMPACT ASSESSMENT

FOR
THE PROPOSED 1320 MW SUPER CRITICAL COAL
BASED THERMAL POWER PLANT AT KUKURDA IN
RAIGARH TEHSIL AND DISTRICT IN CHHATTISGARH STATE

EXECUTIVE SUMMARY

JEcw

M/s. JSW Energy Limited

Mumbai

Prepared by :

VIMTALABS
Determining Quality

Vimta Labs Lid., 142, IDA, Cherlapally,
Hyderabad-500 051
www.vimia.com

May, 2010



= Thermal Power Plant at Kukurda in Raigarh Tehsil and District in Chhattisgarh State

]sw Executive Summary

Environmental Impact Assessment for the Proposed 1320 MW Super Critical Coal Based

1.0

1.1

1.2

1.3

1.4

2.0

INTRODUCTION

M/s. JSW Energy Limited (JSWEL) is a part of JSW Group of Industries and
proposes to set up a 1320 MW coal based power plant based on super critical
technology at Kukurda, Nawapara, Dumarpalli, Chhuhipalli and Salheona villages
of Raigarh Tehsil, Raigarh District, Chhattisgarh State.

Purpose of the Report

As per Environment Impact Assessment Notification dated 14" September, 2006,
construction and operation of power plants requires Environmental Clearance (EC)
to be obtained from MoEF (Ministry of Environment and Forests, New Delhi) as
category A - 1(D) before the commencement of ground activity. In accordance with
the TOR issued by the MOEF vide its letter No. ]J-13012/79/2009 dated Nov 4,
2009, Environmental Impact Assessment (EIA) report is prepared in order to assess
the environmental impacts due to the proposed power plant.

Project Cost

The cost of the total project is about Rs. 7300 Crores, which includes Rs.391 Crores
for environmental protection measures. The project will be fully commissioned in
52 months from zero date.

Description of the Site

The land identified for the proposed project about 321 ha. (792 acres) is mostly
unirrigated single crop agricultural land and barren uncultivable waste land.
There are no streams or nallas in the project site. The land in the plant site is
mostly plain land with a general elevation of about 208-m AMSL.

Environmental Setting of the Site

The environmental setting of the proposed plant site is given in Table-1. The
location map of the project and study area map of 10-km radius around the
proposed site are given in Figure-1.

Details of Power Plant

Layout of the power plant has been optimised considering the space requirements
for all the equipment, systems, buildings, structures, coal storage area including
railway and marshalling yard, ash silos, raw water storage tank, water treatment
plant, cooling water pump house, etc., and the total area requirement is
considerably lower than the norms prescribed by CEA. Necessary plant drainage
system would be provided at the proposed power plant site. In laying out various
facilities, following general aspects have been taken into consideration:

Provision to install 2X660 MW with space for future addition of one more unit;
Coal storage yard for 20 days requirement at site for 1320 MW;

Ash silos for fly ash;

Predominant wind directions as shown in the wind rose to minimise pollution,
fire risk etc;

e Raw water supply and storage facilities; and
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e Availability of adequate space for fabrication / construction equipment.

The layout facilitates movement of men and materials between the various
facilities both during construction and operation. The project layout is presented

in Figure-2.
TABLE-1
ENVIRONMENTAL SETTING OF THE SITE
Sr. No. Particulars Details
1 Plant Location Kukurda, Nawapara, Dumarpali, Chhuhipali and
Salheona
2 Plant site coordinates Coordinates for Plant Site:
Corner Latitude Longitude
Point
A 21° 50’51” N 83°30’ 24" E
B 21°5116" N 83°32' 24" E
C 21° 5029” N 83°32' 22" E
D 21° 50'09” N 83°31’' 24" E
E 21° 50°09” N 83°31’' 24" E
3 Ash pond coordinates Coordinates for Ash Pond Site:
Corner Latitude Longitude
Point
W 21°51'04.42" N 83°32’' 25.24" E
X 21° 51'06.72" N 83°32'45.62" E
Y 21° 50'49.06" N 83°32'48.67" E
z 21° 50'49.76" N 83°32’' 24.55" E
4 Colony coordinates Coordinates for Township:
Corner Latitude Longitude
Point
1 21° 50'42" N 83°30' 42" E
2 21° 50'42" N 83°30' 58" E
3 21° 50'34” N 83°30' 58" E
4 21°50'34” N 83°30' 42" E

5 Climatic Conditions (IMD, Raigarh)
a) Temperature

Mean maximum
Mean minimum

42.6°C (May)
13.2 °C (January)

b) Mean Annual Rainfall
C) Relative Humidity

1602.3 mm
Maximum-41.0 minimum-20.0%

d) Predominant wind directions Post-monsoon: NE and SE
Winter: NE and NW
Annual: NE and SE
6 Climatic conditions at Site From 1% October- 31 Dcember 2009
Maximum 32.5°C ; Minimum 7.4 °C
a) Temperature

Max:85% and Min: 50%

b) Relative humidity NE, NW and SE

c) Predominant wind directions

7 Plant site Elevation above MSL [ 208-m above MSL

8 Plant site Topography Generally plain

9 Present land use at the site Unirrigated.single crop agricultural and barren land

10 Nearest highway

11 Nearest railway station

12 Nearest Airport

13 Nearest major water bodies

NH-200 (5.6 km,SE)

Jamgaon (5.0 Km,NE)

Raipur (200-km, SW)

River Chote Kelo (2.5 km, S)

River Kelo (8.5 km, SW )

Back waters of Hirakud reservoir(9.5 Km SE)
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Sr. No. Particulars Details

14 Water source for the project Mahanadi river (48-km, SE)

15 Nearest town/City Raigarh ( 14.2 km, W)

16 Hills/valleys One-Two small hills exist within the 10-km radius

17 Archaeologically important | None in 15-km radius as per Archaeological Survey of
places India records

18 Protected areas as per Wildlife | None in 15-km radius as per Wildlife Protection
Protection  Act, 1972 (Tiger | Act, 1972 and records of Forest Department of
reserve, Elephant reserve, | Chhattisgarh
Biospheres, National parks,
Wildlife sanctuaries,
community reserves and
conservation reserves)

19 Reserved Forests 12 forest blocks

20 Seismicity Seismic Zone-III as per IS 1893 (Part I): 2002

21 Defence Installations None in 10-km radius area

22 Major industries in 10-km | MSP sponge iron plant, Jamgaon, Ind Synergy sponge
radius iron plant, Mahapalli, Shiva Shakthi sponge Iron

Industries, Shalkambari Industries, Mamangala
industries

Note: All distances mentioned are aerial distances

2.1

Project Size or Magnitude of Operation including Resources

The details of proposed power plant are presented in Table-2.

TABLE-2
DETAILS OF PROPOSED POWER PLANT
Sr. No. Features Description

1 Capacity 1320MW

2 Configuration 2 x 660

3 Type of boilers Pulverized coal fired super critical boilers

4 Power evacuation Power will be evacuated into PGCIL’s grid and CSEB's
grid through 400KV level at village Kotra

5 Fuel Coal

6 Source of Coal Through linkage from SECL / MCL mine nearby; part
of the coal may be sourced from JSW share of coal
from Utkal ‘A’ block near Angul, Orissa.

7 Coal Requirement 6.94 MTPA

8 Sulphur content Design: 0.4%
Worst : 0.5%

9 Ash Content in Coal | Design 41%
Worst: 45%

10 Ash generation 3.123 MTPA

A Bottom Ash 0.625 MTPA

B Fly Ash 2.498 MTPA

11 ESP efficiency 99.9%

12 Stack One 275-m high, bi-flue

13 Water Requirement | 2403 m>/hr with Cycle of Concentration 5.

VIMTA Labs Limited, Hyderabad
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FIGURE-1
LOCATION MAP OF THE PROJECT
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2.2

2.3

2.4

Technology

Steam Generator Units

State-of-the-art technology has been considered for design of the proposed station.
To achieve efficiency without sacrificing availability, the choice of Steam parameters
considered are in accordance with super-critical technology. The parameters of the
main plant and equipment are presented in Table-3.

TABLE-3
MAIN PARAMETERS FOR THE STEAM GENERATOR
Sr. No. Parameter Unit Value
1 Main Steam Flow at BMCR Tons/ hour 2100 (at VWO
condition)(min)
2 Main Steam Flow at TMCR Tons/ hour | 1970
3 Main Steam at SH Outlet
Pressure Kg/cm?® 250
Temperature oC 567
4 Main Steam at Turbine Inlet
Pressure Kg/cm?(g) 247
Temperature oC 565
5 RH Outlet
Pressure Kg/cm?(g) 51
Temperature oC 565x5 or higher
Reheat steam temperature | °C 593
at IP turbine inlet

Land Requirement

The total land required for the proposed power plant is,321.0 ha which comprises
of government waste land and single crop agricultural private lands.

Fuel Requirement, Source, Quality and Transportation

Coal is proposed to be sourced from Mand-Raigarh coal fields of South Eastern
Coalfields Ltd. or North Ib Valley fields of Mahanadi Coalfields Ltd., both located
within 60 kms from the project site. The coal grade from the prospective mines is
expected to be of grade F or G with an ‘as received’ calorific value of
approximately 3500 Kcal / Kg. Estimated annual consumption of coal would be
approximately 6.94 Million tons / annum at 85% PLF. It has been envisaged that
Railway siding / MGR system will be drawn from Jamgaon railway station to the
project site to transport the coal from the mine.

e Fuel Oil

Heavy Fuel Oil (HFO) and Light Diesel Oil (LDO) will be used as secondary fuel for
start-up and coal flame stabilization during low load operation of the steam
generator while firing coal. In the proposed power plant, the required HFO will be
9828 Kilolitres per annum.

VIMTA Labs Limited, Hyderabad E-6
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2.5

2.6

2.7

2.8

Water Requirement

The total water requirement of entire project will be 2403 m?3/hr and will be
sourced from River Mahanadi at about 48-km from site. This water would be
supplied through dedicated water pipeline system and has storage reservoir. For
this purpose, Government of Chhattisgarh has already allocated requisite amount
of water from Mahanadi.

Manpower

The total manpower of power plant during operational period is estimated to be
about 600 persons. The proposed power plant will require skilled and semi-skilled
personnel during operation, maintenance and administration. People from
neighbouring villages, if found suitable, shall be employed during construction and
operational phases.

Township

The township will be developed which includes residential quarters, project hostel,
guest house, recreation facilities, health centre, shopping facilities, open air
theatre, bank, post office.

Sources of Pollution

The various types of pollution from the proposed power plant are air pollution,
water pollution, solid waste and noise pollution.

o Air Emissions

The major pollutants emitted from the power plant stack will be SO,, NOx and
particulate matter. Proper control measures as described below will be installed to
minimize the stack emissions within the stipulated/permissible limits prescribed
by National Ambient Air Quality Standards.

e Suspended Particulate Matter

Suspended Particulate Matter (SPM) is one of the important pollutants from the

proposed power plant. High efficiency (>99.9%) electrostatic precipitators are

proposed to be installed to limit the particulate matter emissions to below 50
3

mg/Nm-.

e Sulphur dioxide

The sulphur content in coal is about 0.5%. One bi-flue stack of 275-m height will
be provided, as per CPCB/MoEF norms, to disperse the gaseous emissions.

e Oxides of Nitrogen
To reduce the NOx emissions from the steam generator, all provisions in the

steam generator design and fuel firing system will be made. Necessary
confirmation from the boiler manufacturers regarding concentration from stack

VIMTA Labs Limited, Hyderabad E-7
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will be less than 350 mg/Nm? generation of NOx would be taken as a measure to
control production of this pollutant right at the source.

e Liquid Waste Generation

Effluents will be generated from cooling tower blow down, wash water and
wastewater from sanitary facilities. Sanitary effluent will be treated in sewage
treatment plant. The cooling water blow down will be treated and reused in ash
conduction and disposal system and dust suppression system. Blow down from
cooling towers will be the main sources of the wastewater. Besides this, DM plant
waste, domestic waste from canteen and toilets will be the other wastes
generated. The cooling tower blow down will be reused in dust suppression,
ash/coal handling, fly ash conditioning, ash disposal and service water. The
treated wastewater from sewage & effluent treatment plant will be used in
greenbelt development. 625 m? of waste water will be generated during operation
of the power plant and reused in process, dust suppression, coal handling system
and greenbelt development plan. Zero Discharge concepts will be followed.

Adequate storm drains will be constructed along the boundary of the plant area
and within the plant area to drain off the storm water during monsoon period.

o Solid Waste Generation in Power Plant

Ash is the main solid waste generated in the coal based thermal power plant.
Major portion of the ash will be utilized by supplying to potential users. Efforts will
be made to utilize 100% fly ash as per the Fly Ash Notification, 1999 and its
subsequent amendments.

The ash which is not lifted by the potential users will be disposed off in the ash
dyke using High Concentration Slurry Disposal (HCSD) method. Greenbelt will be
provided enveloping the ash pond to arrest the fugitive dust emissions. Ash pond
will also be provided with HDPE liner to prevent leaching of contaminants to
groundwater.

e Noise Pollution

The noise levels expected from various noise generating sources in the proposed
plant vary from 65- 85 dB(A).

Acoustic enclosures will be provided wherever required to control the noise level
below 85 dB(A). Anywhere not possible technically to meet the required noise
levels, personal protection equipment will be provided to the workers. The wide
greenbelt around the plant will work as green mufflers to attenuate the noise
level dissemination outside the plant boundary.

BASELINE ENVIRONMENTAL STATUS

Baseline environmental studies have been carried from 1% October 2009 to 31
December 2009 and additionally two more locations were monitored in pre-
monsoon season 2010. Studies have been carried out in 10-km radius from project
as centre for soil quality, ambient air quality, water quality, noise level monitoring,
flora and fauna studies and demography.

VIMTA Labs Limited, Hyderabad E-8
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3.1

3.2

Meteorology

The Central Monitoring Station (CMS) equipped with continuous monitoring
equipment was installed on top of a residential building at a height of 3.0 m
above ground level to record wind speed, direction, relative humidity and
temperature. The meteorological monitoring station was located in such a way
that it is free from any obstructions and as per the guidelines specified under IS:
8829. Cloud cover was recorded by visual observation. Rainfall was monitored by
rain gauge.

Maximum temperature of 32.5°C and minimum temperature of 7.4°C was
recorded during the study period. Maximum temperature was observed during
October and the minimum temperature was observed during December of the
study period.

e Wind Speed/Direction

Predominant winds are mostly from NE (25.1%) followed by NW (19.2%) and SE
(10.9%) direction and wind speed ranging between 1-16 km/hr were recorded
during the study period.

Air Quality

The prime objective of the baseline air monitoring is to evaluate the existing air
quality of the area. This will also be useful for assessing the conformity to standards
of the ambient air quality during the operation of the proposed power plant.
Ambient Air Quality Monitoring (AAQM) stations were set up at twelve locations in
study area covering upwind, downwind and crosswind directions. Particulates and
gaseous pollutants were monitored during study period and results were
incorporated in the report. Monitoring procedures and methods were as per CPCB
and MOEF guidelines.

The minimum and maximum concentrations for TSPM were recorded as 56.2 pg/m?
and 138.2 pg/m> respectively. The maximum concentration was recorded at
Jamgaon while the minimum at village Katapali.

The minimum and maximum concentrations for RPM were recorded as 14.3 pg/m?
and 32.2 ug/m? respectively. The maximum concentration was recorded at village
plant site and the minimum concentration was recorded at 14.3 ug/m?>.

The minimum and maximum SO, concentrations were recorded as 4.0 ug/m3 and
9.5 ng/m> respectively. The maximum concentration was recorded at village
Jamgaon while the minimum was recorded at location of Sakarbaga.

The minimum concentration of 5.5 pug/m* for NOx was recorded at villages of
Sakarbaga and Khairapali and maximum of 12.0 ug/m? at Jamgaon.

The minimum and maximum CO concentrations were recorded as 151.0 ug/m3 and
346.0 ug/m>. The Ozone concentrations were observed to be Below Detectable
Limit (BDL) except in one location at jamgaon where it varied between 0.6 to 1.1
ug/m>.

The Mercury values were observed to be Below Detectable Limit (BDL).

VIMTA Labs Limited, Hyderabad E-9
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All the measured values were within the limits as per NAAQM norms.

Water Quality studies

Four surface water and Eight ground water sources covering 10-km radial
distance were monitored for physico-chemical, heavy metals and bacteriological
parameters in order to assess the effect of industrial and other activities on surface
and ground water. The samples were collected and analyzed as per the procedures
specified in 'Standard Methods for the Examination of Water and Wastewater'
published by American Public Health Association (APHA).

Surface Water Quality

» The analysis results indicate that the pH values were in the range of 7.56 to
8.20; the maximum value was observed at back waters of Hirakud reservoir;
minimum value was observed at River kelo near village Chuhipali and all of
which are well within the specified standard of 6.5 to 8.5.

» The TDS was observed in the range of 45 mg/l to 192 mg/l, the maximum
TDS value was observed at River Kelo near village chuhipali and whereas
minimum value was observed at Sapnai nala near village Banora.

» DO was observed to be in the range of 5.9 to 6.5 mg/I.

» The chlorides and sulphates were found to be in the range of 11.3 to 65.0 mg/I
and 1.1 to 9.7 mg/I respectively. It is observed that chlorides and sulphates are
well within the permissible limits.

It is evident from the above values that all the parameters are found to comply with
the requirements of IS: 2296 specification of surface water. The surface water
quality does not indicate any industrial contamination.

e Ground Water Quality

Most of the villages in the project area have hand pumps and wells, as most of the
residents of these villages make use of this water for drinking and other domestic
uses.

» The analysis results indicate that the pH ranges between 6.8 to 7.6, which is
well within the specified standard of 6.5 to 8.5.

» Total hardness was observed to be ranging from 90.0 to 184 mg/l. The
maximum hardness (184 mg/l) was recorded at location Sakarbaga and the
minimum (90 mg/l) was recorded at village Nawapara.

» Chlorides were found to be in the range of 9.9 mg/I to 33.6 mg/I, the maximum
concentration of chlorides (33.6 mg/l) was observed at village Chuhipali and
where as the minimum value of 9.9 mg/l was observed at village Jamgaon.

» Sulphates were found to be in the range ofl.1 mg/I to 25.8mg/I. The maximum
was observed at village Manvapali(25.8 mg/l) whereas the minimum was
observed at village Khairpali (1.1 mg/I).

» The Total Dissolved Solids (TDS) concentrations were found to be ranging
between 146 to 290 mg/I, with the maximum TDS observed at village Jamgaon
(290 mg/Il) and minimum observed at village Dumrapali (146 mg/l).

VIMTA Labs Limited, Hyderabad E-10
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3.3

3.4

3.5

The ground water quality in the study area does not indicate any industrial
contamination.

Soil Characteristics

Ten locations within 10-km radius of the proposed plant boundary were selected
for soil sampling. The samples have been collected and analyzed as per the
established scientific methods for physico-chemical parameters.

The soil analysis results are presented in the report. It has been observed that the
pH of the soil ranged from 7.9-8.1 indicating that the soils are neutral in nature.
The soil in the study area is predominantly of silty clay type. The Electrical
Conductivity was observed to be in the range of 103-340 uS/cm.

The Nitrogen and Phosphorous values are in the range of 8.3-80.6 kg/ha and 6.2-
152.8 kg/ha respectively. The nitrogen and phosphorous levels of the soils in the
region indicate that soils are less to moderate in nitrogen and phosphorous levels.
The Potassium values range between 80-249.5 kg/ha, which indicate that the
soils have medium quantity of Potassium. The soil from the study area shows
moderate fertility due to their NPK content.

Noise Level Survey

The objective of noise monitoring in the study area is to evaluate the baseline noise
and assess the impact of the total noise expected to be generated by the proposed
project. Ten locations were monitored for assessing the existing noise levels in
and around the project location. The analysis results reveal that the monitored
noise levels are well within the limits as per statutory norms prescribed by Ministry
of Environment and Forests.

Flora and Fauna study

Ecological studies were conducted in the 10 km radius impact zone to assess the
biological resources. 288 plant species were identified which are mainly composed
of phanerophytes and therophytes, hemicryptophytes.13 forest blocks exist in study
area and mainly comprise of Shorea robusta, Terminalia tomentosa, Adina
cordifolia, Ceiba pentandra, Cassia tora, Eupatorium odarattum, Parthinium
hystreophorus, Blumea for woody and herbal populations. 82 animal species were
recorded/ observed during the study period. It can be concluded that 1 species
belongs to Sch-I, 7 species belong to Sch-II and rest of species belong Sch-III, Sch-
IV and Sch-V of Wildlife Protection Act, 1972. Detailed aquatic ecological studies
were also conducted and results are incorporated in the report. As per the MOEF
Notifications and State Forest Department notifications there no protected areas as
per Wildlife Protection Act,1972 in 15-km radius from the Project site.

VIMTA Labs Limited, Hyderabad E-11
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4.1

4.2

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Identification of Impacts

The environmental impacts are categorized as either primary or secondary
impacts. Primary impacts are those, which are attributed directly to the project
and secondary impacts are those, which are indirectly induced and typically
include the associated investment and changed pattern of social and economic
activities by the proposed action. The impacts have been assessed for the power
plant assuming that the pollution due to the existing activities has already been
covered under baseline environmental monitoring and details are incorporated in
report.

Operation Phase

Air Environment

Industrial Source Complex [ISC3] 1993 dispersion model has been used for
simulations from point sources to assess the dispersion of pollutants.

e Air pollution modeling, carried out for proposed power plant shows that
resultant concentrations of SO, (40.4 pug/m?3), NOx (39.8 pg/m3) and TSPM
(139.03 pg/m?3) due to the proposed project for study period will remain well
within the National Ambient Air Quality Standards.

e Limiting of pollutant discharge and minimizing its effect on air quality, within
prescribed standards, will be achieved, by installing tall stacks, for better
dispersion of particulates and gaseous pollutants.

e Consequently the proposal is unlikely to have any major impacts on local or
regional air quality or to adversely affect human health or status of pollution-
sensitive vegetation, either locally or on nearby terrain.

The predictions indicate that the SPM, SO,, NOx concentrations are likely to be well
within the prescribed limit for residential and rural zone as per National Ambient Air
Quality standards prescribed by the Central Pollution Control Board, New Delhi.

Water Environment

e Liquid Waste Generation in Power Plant

About 60-m?3/hr of wastewater will be used for ash handling system, 30 m3/hr
used for green belt and 2 -m?/hr is in the form of sludge. Remaining 533-m?3/hr of
wastewater will be collected in Effluent Collection and Equalization Tank (ECET),
treated in RO plant and re-used for cooling tower make-up. Zero Discharge
concepts will be followed.

Solid Waste Management and Land Use

A long-term ash management agenda has been drawn to ensure compliance with
the Ash Management Rules and meet CREP (Corporate Responsibility for
Environment Protection) requirements. All efforts will be made to promote ash

VIMTA Labs Limited, Hyderabad E-12
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5.0

6.0

6.1

utilization in construction business. 100% fly ash utilization will be achieved within
4 yr from the date of commencement of the project operations.

Noise Environment

The main noise generating sources are blowers from boilers and turbines. The
impact of noise emission from boilers will be minimized by acoustic enclosures and
the noise levels will be limited to 85dB [A].

Greenbelt Development

About 70 ha of land will be developed as greenbelt with a minimum width of 50-m
around the plant site. In the proposed greenbelt, a total 140,000 trees will be
planted with a density of 2000 trees/ha.

Socio- Economics

The major economic impacts, which will accrue to the region, during the
construction phase and operation of the Power Plant, will be an increased
availability of direct and indirect employment. Local people will be benefited after
commissioning of the proposed project in terms of petty to major contractual jobs
and associated business establishments. Local youth will be given preference in
employment during construction and operational phase on the experience and
qualification. In addition, several avenues of employment generation will be created
due to the proposed project.

ENVIRONMENTAL MONITORING PROGRAMME

Post project environmental monitoring is important in terms of evaluating the
performance of pollution control equipment installed in the project. The sampling
and analysis of the environmental attributes will be as per the guidelines of
CPCB/CECB. Following attributes will be covered in the post project environmental
monitoring in and around the project site:

For environmental protection measures, JSWEL has allocated about Rs. 391 Crore
as capital investment and Rs. 8.7 Crore per annum as recurring expenditure during
operation of Plant.

ENVIRONMENT MANAGEMENT PLAN

Environment Management Plan during Construction Phase

During construction phase, the construction activities like site levelling, grading,
transportation of the construction material cause various impacts on the
surroundings.

Air Quality Management
The activities like site development, grading and vehicular traffic contribute to

increase in SPM and NOx concentration. The mitigation measures proposed to
minimize the impacts are:
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6.2

e Water sprinkling in construction area;
e Asphalting the main approach road;
e Proper maintenance of vehicles and construction equipment.

Water Quality Management

The wastewater from vehicle and construction equipment maintenance centre will
contribute to oil and grease concentration. The wastewater from labour colony will
contribute to higher BOD levels. The mitigation measures proposed to minimize the
impacts are:

e Sedimentation tank to retain the solids from run-off water;
e Qil and grease trap at equipment maintenance centre;
e Septic tanks to treat sanitary waste at labour colony;

Noise Level Management

Operation of construction equipment and vehicular traffic contribute to the
increased noise level. Proposed mitigation measures are:

Good maintenance of vehicles and construction equipment;

Restriction of construction activities to day time only for equipments generating
substantial noise;

Plantation of trees around the plant boundary to attenuate the noise; and
Provision of earplugs and earmuffs to workers.

Environment Management Plan during Operation Phase

During operation phase, the impacts on the various environmental attributes should
be mitigated using appropriate pollution control equipment. The Environment
Management Plan prepared for the proposed project aims at minimizing the
pollution at source.

e Air Pollution Management

Fugitive and stack emissions from the power plant will contribute to increase in
concentrations of SPM, SO, and NOx pollutants. The mitigative measures proposed
in the plant are:

e Installation of ESP’s of 99.9% efficiency to limit the SPM concentrations below
50 mg/Nm?;

Provision of 275-m high stack for wider dispersion of gaseous emissions;
Providing low NOx burners to reduce the NOx emissions;

Provision of Dust extraction system at transfer points of conveyor system;
Enclosed conveyor belt to prevent dust generation;

Provision of water sprinkling system at material handling and storage yard;
Transportation of the ash by closed bulkers;

Asphalting of the roads within the plant area; and

Development of Greenbelt around the plant to arrest the fugitive emissions.
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7.0

e Water Pollution Management

The wastewater will be generated from cooling towers in the power plant.
Additionally, domestic wastewater from canteen and employees wash area will also
be generated. The recommended measures to minimise the impacts are:

e Provision of sewage treatment plant to treat domestic sewage from plant and
township;

e Utilization of treated domestic wastewater for greenbelt development;

e Lining of guard pond suitably to prevent any seepage into ground to avoid any
groundwater contamination;

e Provision of separate storm water system to collect and store run-off water
during rainy season and utilization of the same in the process to reduce the
water requirement;

e Suitable rainwater harvesting structures to be constructed.

e Noise Pollution Management

In the process, various equipment like pumps, cooling tower, compressors etc
generate the noise. The recommendations to mitigate higher noise levels are:

Equipment to conform to noise levels prescribed by regulatory authorities;
Provision of acoustic enclosures to noise generating equipment like pumps;
Provision of thick greenbelt to attenuate the noise levels; and

Provision of earplugs to the workers working in high noise level area.

e Solid Waste Management

The main solid waste from the proposed Power Plant will be ash (Fly ash and
Bottom ash). The total generation of ash from power plant is 3.123 MTPA. Out of
this, the bottom ash will be 0.625-MTPA and the fly ash will be about 2.498 MTPA.
It is proposed to utilize 100% of the fly ash generated as Fly ash management
policy. All efforts will be made to utilize fly ash for various purposes. Unused fly ash
and bottom ash will be disposed off by HCSD method into the lined ash dyke area.
To control fugitive dust emission from the ash pond area water sprinkling would be
done. After the ash dyke is abandoned, its area will be reclaimed through suitable
plantation.

e Ash Disposal

The ash disposal system proposed is for High Concentration Slurry Disposal (HCSD).
Treated wastewater will be used in ash handling plant.

RISK ASSESSMENT AND DISASTER MANAGEMENT STUDIES

Hazard analysis involves the identification and quantification of the various
hazards (unsafe conditions) that exist in the proposed power plant. On the other
hand, risk analysis deals with the recognition and computation of risks, the
equipment in the plant and personnel are prone to, due to accidents resulting
from the hazards present in the plant.
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8.0

8.1

8.2

8.2.1

Risk analysis follows an extensive hazard analysis. It involves the identification and
assessment of risks the neighboring populations are exposed to as a result of
hazards present. This requires a thorough knowledge of failure probability, credible
accident scenario, vulnerability of population etc. Much of this information is difficult
to get or generate. Consequently, the risk analysis is often confined to maximum
credible accident studies and these details discussed in details in EIA report.

PROJECT BENEFITS

The proposed project by JSWEL would enable to meet part of the growing power
demand in the states of northern region. Further, the proposed power plant will
result in improvement of infrastructure as well upliftment of social structure in the
area. It is anticipated that the proposed power plant will provide benefits for the
locals in two phases i.e. during construction phase as well as during operational
stage.

Construction Phase

e Employment

The construction phase of power plant is expected to span over 42 months.
Approximately 4000 persons would be required for the construction work in peak
period.

e Community Services

JSWEL will employ local people to the extent possible in order to reduce the need
for additional infrastructure. In addition, JSWEL will develop necessary
infrastructure like accommodation, water supply, sewerage, medical facility, etc.
for catering to the needs of the project personnel and their families. It is proposed
to develop township for employees near the plant site. The local people will be
indirectly benefited by these developments.

e Transportation

JSWEL will be laying approach road to project area. Development of power plant
in this area will boost infrastructural facilities materials transportation, mechanical
workshops, etc

Operational Phase

Demography benefits

During the operational phase, about 600 people shall be employed (directly or
indirectly). Considering that most of the skilled personnel proposed to be
employed for the proposed project would be from outside the study area and
unskilled/ semiskilled personnel shall be from within the study area, the proposed
project would add to the population in the study area which results in better
scope for indirect employment opportunities.
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8.2.2 Education

9.0

Unskilled people and limited skilled people (depending on availability) shall be
hired from local population. In addition, some secondary developments like
opening of new schools, shops may take place in view of the increased family
population due to the proposed employment. These factors will be beneficial to
locals residing in the study area.

CONCLUSION

The proposed power plant has certain level of marginal impacts on the local
environment. However, development of this project has certain beneficial
impact/effects in terms of bridging the electrical power demand and supply gap
and providing employment opportunities that will be created during the course of its
setting up and as well as during the operational phase of the project.

VIMTA Labs Limited, Hyderabad E-17



| fopfeper ®rren smeanRa aefe uTar wiic @ forv w=iaofia wama ampera

FHel, JAG deAd A fore, BxiiFeg Asd A uandd 1320 HAL FW

3iferemAt arerer

1.0

1.1

1.2

1.3

2.0

EEGICCI

AW SluTsTY, Ueoll (Il HCS(GIUISYSUA) SUHSTY, & &0l AHE BT HIIT
2 3R Iore deid, Aere o, Bailele JST B HRS!, AATURI,GHIICTHT,
gﬁuﬁﬁwmm@ﬁwmﬁﬁﬁﬁwmzoﬁmm

MR UTaR Wiie AT B3 Bl SABI U3dd & |

RUC &1 3gaeT

TIiaRe UHTG 3ihetel SifERI@eT 14 FIdaR 2006 P IGAR UiR Wid B
forafor wd vaeler & fou ST efdterd arfafafr uRe wer A gd vHASNSUG
(TrfaRor vd a9 FHAE™, os fooel ) A A-1(@) B Hu FA uzfareiter el
(&=fl) urd B Bl 3MAIBAT &1 THNSEH gRT UANb o-13012/79/2009
feetis 4 @dar 2009 @ GRU T A3MIR P 3IFIAR UYAMAd TR wlic B
PBRU U TAlaRoir U 3Mcbetel & [T UATdROT UHTT  3MTebetdl (S31MS0)
RUE duR & St 2|

uf¥Nerer g

® URAGET @B TOTT TOTHIT 7300 HAS BUU 7, TorRdAA UTaRuie FHeror
IR & folu 391 @RI Buv onfdd B | IE URIGEn ‘YR aniE A 52
HEAT B 3icT QOI U A YRH Bl

WA BT TJaRo

gxaifaa uReieenr & fau usdelt og cereter 3218, @ ofH(792 UBS)
iftrpiera: Rk thd waa BN offdt 3R dor IRifra suameh afer 71
RIS d # P UaE A S TE g1 W aa A gfF sifdmiea:
AUC & Sl TIOTe0T 208-F1. UUAUATA AT 3o W 2|

T P GATGIONT T

TAad I3 WA Pl AT aRl ARG-1 & & arg | uRAelen &1 e
AGRS Ud Udifdd & & 3mAurA 1ofhat. B Bream # sremwa &9 &
Aty -1 & fear o/ 2

Ulaz ic &I faaor

Id T FMeffeior IS, IW ATScll, b UTell bl SR Sobl, UTell YR JA,
Hictar die UT BRBA 3MMic Algd AT IuBRwr, Yumicrai, IW, @, @i,
PRI HERU &7 @ U e & 3MaIHars W e ad gu U Wie

fazer disy foif3es, Aeerare E-1



FHsl, IG dsdie vd foren, Bl I # yaifad 1320 Hal JW

&9

| fopfeper ®rren smeanRa aefe uTar wiic @ forv w=iaofia wama ampera
4 3ifererst @rerer

® A-313C B FEaA B oRm B AR g snfdm &F A g ferafRa
ol F 9gd ®H B WA UTR Wi # 3nféd JEs foeri gomeht @t
Faen @t oneel | fafites Jfremsit @ FIT R H B fow FreafaRaa
AATT Ueggsit R AR e o 2

o HiTS H UP 3N Ubh Bl oilsd &b 70 3MURId SloTe D AT 2X660H.
ar. JUT B BT graelel

1320 AdT & o0 = R 20 Rl & fow 3mferd Ham sk et
Holls IR & foTw I=T AT

® UGUU, 3T SIRFA 3 BH P B fow fds e & Rfd gaa ag
feerg

FHad Ulell Bl Yfd Ud SR Jfaemd, T4
o Jger/fordAfor 3uder & foiu wafe Tre @t 3uctErdr

oAt v yateted & dRe fafdes Jiaenstt & U dor vd A & gere
& fou snférd Iz JRamsit @t razer| uReieEr @& @-3e k-2 #

gd e o B
HALof—1
WA B TR =a=en
.. Rrazor SRT
1| e = FHSl, dURI, FHAIMcell, Gerumel, T
EEIESICH
2 | I e feemUu A e P eene
Bl Bl 378TieT FAier
fig
& 21°50'51"3 83°30’ 24" T,
ar 21°51'16" 3 83°32' 24" 7,
2t 21°5029" 3 83°32' 22" G,
Ell 21°50'09” 3 83°31' 24" 7,
3 21° 50'09” 3 83°31' 24",
3 |3Ra &S fReru T A B fEend
pee]
Pl 378TieT FAier
@t fdg
gy | 21°51'04.42" 3 8332’ 25.24"
URT | 21°51'06.72" 3 83°32' 45.62" 7,
as | 21°50'49.06" 3 83°32'48.67" 4,
e | 21°50'49.76” 3 83°32' 24.55" 4,
4 | plarel fTomu A3 It B feemE
Pl @BY 378TieT AT
fig
1 21°5042" 3 83°30" 42" 7,

fazer disy foif3es, Aeerare E-2



Bpsl,

&9

IRG deAleT Uad fore, Baliwoe Jog # yIdiad 1320 HAal JuR

fopfeber Bire 3maRa edfe uTar wiic @ forr wfaeofia wama amwera

Siféremraft arerer
B.3. feraRor SIRT
2 21°5042" 3 83°30' 58" T,
3 21°5034" 3 83°30' 58" 4,
4 21°50'34" 3 83°30" 42" 7,
5 | Aaela RefiwiEmEead), o)
a) | drgATeT
Fraa sifereas 42.6°C (¥7%)
Aa e 13.2 °C (STera)
b) | 3ad afifs adura 1602.3 f37.371.
o |mifee smddr 3IhAH-41.0, FATH-20.0%
d) | yeer arg Renv 3R A : 3., Ud &Y,
ofid kg : 3¢ T 3T.
e : 3g, Ud T
6 | e W argdsciy Refedi | 13/RER A 31 AR 2009 I
a) | O iferpdd 32.5°A.0d gerdd 7.4°A
b) Amufetes 3imgdl . o : (o)
S | e amg oo 3iiEpdd : 85% U =AadA 50%

3, 3U. Td T,

TACTAUAT A SR JAIA

208F!. - THATATA A HUT

el 3ald

I
JeTTTGRcr (SraTarmast)

et

ATATTd: HUTS

W UT adAe H oA

AT Ul A HiY T ol fdH

10 | ferepertar rstammal vawd : 200(5 fBa. T
11 | Rrpeasr ¥ o= SiFona (5.0f%.a., 3.9,)
12| forpead argUeel YR (200 fhaft. TU.)

13

formead uHgE oIt S

Ble Bl oei(2.6 , 2.5 B3 T.)
®all @dl (6.9, 8.5 fhaft. Tu)
#gs Reater & Jufégd uefi(e.5 Bt

)

14

ufeenr @ fou uelt @
=a

Heerdl aat (48 6.3, T

15

foTlcheddl QT&2 /a0

TG (14.2 fhalt. U)

17

qda/ente=

10fp.at. & Brm & Usp-ar B udd

18

RIACTANT YHH AT

RIdcidesl Ad 36 e & sifacsl &
AR 15 fhaf. & B & 35 ad

19

TeTgTol J2ET0T
3rerfera, 1972 G
IGAR WA gF(EmE
Rod, et Red,

TJIUMON HIeIor fSfeIA 1972 Ud
Bl oG Ao b dd fJHmer & 3ifdasl &
IR 15 [haf. @ B & @i @t

fazer disy foifres,

Bevrare




FHsl, IWG deAd Ud fore, Bl JsT A yIANAd 1320 HaAT FW
_— | fepfeper Preren amenRa edfe uTar wiic @ fov wfarofier yama 3meserer
Isw iféremrsfl Jrerer
.. Rrazor 1
Teqyof}
TR ATHETRIH
Rod wd F=eror Rord)
20 | 3R get 9 dd Ik
21| e 3MEUA:1893(HIOT-1) : 2002 B 3GAR
T Sirer- ||
22 | JefT RATUS 10 B3, & BT &= & Pg =gt
23 |10 fpafl. @ Broam & | vATIW Hol 3T Wlic, OIHdNd, o
I ST Rietoll &l 3T wile , HEUTGH

dle : eoifdra el gfeer argdier e &

2.1 URISEl 3MbBR IT AAEEl Afsd TaTelal &l #=T

gxTiad faeiell JI & foarer JRefi-2 & feum omm ©

ARf-2
yxdifaa ferereft J=is &1 faeRor
BHB &Y ferazor

1 eI 1320 A

2 Az 2 X 660

3 ISAA BT UBR UcaRIgo8 B BIge JuR Thiehet arserd

4 fretelt 1 forssparor PIPT IMd H 400 Hdl. & ATA A
deifiamsua & s vad Aeasdt @t Bre &
UTaR &7 ferspaaor fepom omwen

5 ere PIIAT

6 BT BT d IJIA B U BRIAT THAAUSA A Jdeg Tl
STt

7 PBIIT B 3TaLBAT 6.9 4ATHAAUIT

8 AHT dcd fomrer :0.4% 3iférpds :0.5%

9 BRI H AJ dd feomrer 141 % 3iferpad :45%

10 s ferartor 3.123 THAAUTE

v dled I 0.625 THAUT

ot Bls I 2.498 THAUT

11 oA @ gerar 99.99%

12 RreTeft 275-31. HAG B I5-We], e

13 UTell & 3TTa9ehdr Jigdral & b b AT 2403 Heldlez Ufd
Her

fazer disy foifres,

Bevrare




FTHsl, TG dsAle UG foren, Badidog Ao A yIdaiad 1320 Hal FW
S fepfemer digan snaRa aefa diar wic & v uafaefter yema e

3iferemAt arerer

\-.
Topo Sheet No. 64 O/5, O/9

TSI BT AT AT
fazer dex foifds, dewrare E-5




FHsl, IWG deAd Ud fore, Bl JsT A yIANAd 1320 HaAT FW

| fopfeper ®rren smeanRa aefe uTar wiic @ forv w=iaofia wama ampera

3iferemAt arerer

-2
Ulae lic &l o313

fazer &g feif¥es, dewrane

E-6




| fopfeper ®rren smeanRa aefe uTar wiic @ forv w=iaofia wama ampera
4 3ifererst @rerer

FHsl, IWG deAd Ud fore, Bl JsT A yIANAd 1320 HaAT FW

2.3

2.4

ATy foraAtor U

Udifad 3o & feoirga & fou ee-3i6 @ 3 Wl w R foear orm
T | Jucwar B el R fem cerar st e 3 fr g fkfema
ORIl & A1l o AUGsl & ey W AR fher orm 31 #g3 ¥ ud
UG B U ARVM-3 H ugd e o ¥

AR-3
11 G £l o (L e 2 R G
.. P lEG] Uhb
1 STEHAIRR U FqII ATY Udlg Cel /gl éé%o aﬁgwsﬁ
2 [ SIHAIBR IR Hq AU Ydie el /der 1970
3 TATT 3M3ceic U3 I AT Ydig
G Tp. T/ATTH 250
BICGIG 3. 567
4 | cdigd geleic U2 A3 HIU Udig
EEIG] Tp.aIT/ 247
Hwar” (am.)
RIEGIG | . 565
5 3REd 3{13caic
iG] Tp.aIT/ 51
Aeer” ()
RICGIGH . 565 + 5 AT 3
30T cdisel Soloic U 3i-alc HIT | . 593
RILEIGH

offH 3maedar

wRafdd UlaR wie @& fw 321.0 & @ ®a ofdT P snacydmar g, forre
B Uil offd Ud Uhd wae B foreht axfd enfder 2

S B IMMAIBdl, Fid, Vel d Uidad :

HERE PBIT Wiegd B HG-IIG B Wiegd A BIIAT UId el Bl G
21 gdiéia Jmell A AAMAd PRI B IS el 3500 BAUTASBIT B
BARTEE AT “TI UG’ P AT TH AT O IS BN BN 85% HUATH
P AT DPIA B 3Mbiid atd FUd TOIHT 6.94 (AT e/l a8 gof |
SINg Jcd 3o A URIGEl T db T A BRI b URded P [T Jod
ATSTS0T /TGN YUlell Tells ol &t Ufehede 21

fazer disy foif3es, Aeerare E-7



4 3iferemAt arerer

FHsl, IWG deAd Ud fore, Bl JsT A yIANAd 1320 HaAT FW
fopfeper prem senRa efe uTar wiic @ fov wafaeofir werma aneperer

2.5

2.6

2.7

2.8

S ddl

BT B Cad B TAT TIH ofclic? dl-cils Udicld b aRId W30 TUd DIt
B ST el & U ot gl dT(TaUmal) 3R &ch Stolal dol(@Isian)
P APSy T P HUY A IUAT [BAT ST | YATdd UlaT wiic & 9828
et cfier ufd oo Tauwan @ 3maedsdr g |

Tl &l 3TI9Ihdr

Adqof uREeter @ U 2400 Teeller Ufd €er ®oT Rl @t 3MaeTchdr et
IR T WA A Al 48 fHAl @ P W Reg HAzed ad I ura e
STEI | A Ulell @t Mg fI9w 3y A Feg g (3dfed) Urguemga yomelt
P GMEeft 3R s foir oisR Ruair off gkl s v & v oeliore
I WBR g FAeled! A Ulelt Bl 31ferd A= 3mdfed @t o7 gat & |

HAUTaR
UAIcel 31y & RIS Uld? Wic & folu corefor 600 ATk Pl Bl Hefura?
P 3BT 3MhiAd Dbl TS | UdTeldl, TFIHNT T YA &b QRIeT  Udlrad
Ul wiic & o0 el Ud 3ief-Gorel dpetanedi &t 3aeddhal aioft | Jaaaal
aiEal A JIAPT T FHRIT ol B fordAr R yaed & Re foriford femen
SATQaTT |

T3 (3TOR)

3IUorR bl faprad fohem oiuon forad smariir dAcbre, ufRieear @emard, 3ifdter
JE, FeRol JAUU, WRT Pez, oMUer JFAW, Foi JNEENUS TR
anfzafRera), b, o6 = anfe enferar &hri

USu b FHd

WAfdd UlaR Wi A Jenfdd fafdres usR @& uquur & - Ay uguw, o
UquUl, 37 3URie 3R eafer ggwor

a1 3cAoiel BN

UlR e @ et A SAfSld UHS UG UH3N2, Usslivad Td fafded &or
At gl I uRdelt 9y IuEan AEd gRT Iciad  ferEiRd/sge
Hiamat & 3R fFeh F ferdpetel Il IcAolell B RIad W B AU AT R
T RIRUr & 3R FHRIA oo Uy FRenfua fhw SmudT |

fazer disy foif3es, Aeerare E-8



FHel, JAG deAd A fore, BxiiFeg Asd A uandd 1320 HAL FW
| folewer wiwen smenRa eefar Wik wic & fov waiaeefter wama smesere

4 3iferemAt arerer

Uoilaa fafaea &or

TAIfad Uld? @ic A ferdbetel arel Uguehi & Yailad fafdad worgadivs) was
2l it @or Samelal @ 50 fHammeaua’ @ R =@ @ fau 3=
2eTATaT(>99.9%) SoldReed URfRer Jenfid &al &1 ueda 2|

Jch B2 RIS

PRI H AWZ ded 0T 0.5% 21 IAT IcToldl b Udledd b
HdRfd/masiders & fordel @& AR 27530, & FaE B TR g
Rrereht &t cazen & SiEen |

fere
—®Rel

MRS 31 Adiole

A Oeed A UANUFT 3cdoiel] bl bdH B & [oIU T Glelied Pt formse
Ud Sed Sdoidl Uumelt & smiferd Jeft uraensr fpu wvor| arserr faferafarat 3
=T a9 & gRe & oieelt 6 =id g = & 57 UBR & Ugue 3w el
Bl foribBg dead @ fou Rl I Aigar & dAdy F vasued & forerior &
350 [H.I/CAUHA3 A HH HAIS BN AGh b BT A HATST ST |

gq 3mafdre ferafor

HeloT AR T B3, A1 dleX TA AGls Jiaemsit A 3ulne uen s A
AEATT 3Teel BT | AW B IS FAololdd (fidel) IR J9sr & 3uaiRa
fpU SIUar | dfeter Sfar A ferdotolarel Ul & 3UAR fpam Siuenm 3R 3 IRA
e vd foruere yomelt SR ge forimwr yomelt # ge: Iuer fmem wmwem |
HetoT TR A T B3 URNE U & HIT Jd BT AP A, SIUH
wfic A Forperel aret srufine, &HAd T TRATEST F EIG URNE 3 3o Bl
arel 31e 3rufdne gl | et <A &l I3 Bl gl forisvr, I//BRICT foruer,
Hells T Paterfeior, AF fouere vd JdiA diee anfe & faw ger: 3u=ier fosam
W|W®mmzﬁa@rmﬁiﬁmﬁmuﬁﬁmm
fiedee & era & fsar SEon | TR Wi & UdTele @ SRl 625 Hel Hied
3URTE Ul 3cUee BN 3R 37 Uik LgeT forzisor, Hrien feuee yomelt wd
Medee faebra aeen & gof: 3uAer B SMUon| oy fRdrel 3r@emem &
3IYSTIT STEoT |

AR 3afy & NI FE&ot I Ut B Yelleldl & foqw A= & @t ufefian
W 3R JAIdS &5 B 3ieT T W grged @r ferator fobam wrgen

fazer disy foif3es, Aeerare E-9



FHel, JAG deAd A fore, BxiiFeg Asd A uandd 1320 HAL FW
| folewer wiwen smenRa eefar Wik wic & fov waiaeefter wama smesere

4 3iferemAt arerer

Ulae @iic & A 3rgiore ferator

PIIAT MR JHA UaR ic F 3ol 8o alell YHSH  IURNE IF & | IJIH
B THH AP BN 30T FATdd SUTOBAI3 Pl MY Hed gU ThAT SIET |
HelTs AH 3MERIAT, 1999 Ud 3AP ULAId & M P IgAR Hellg I B
100% 3UAT =t & foru Jef UsR & yurT fhu omder |

Aafdd  IuTeIsaisi A Jow @ 9T I d I Adlpd I
foruera(TeRiivEl) usla &1 3uder wra gu fuee fRam Smwenm| &t e
3ol & foRFT & U I Bs BN Mg Bd gU Meldee & @R B
GEoT | ffdford UTell & UQW®M! & Udel Pl AUdol P [0 IH HS H TIsUS
SlSey & gl &l oiualt |
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eafel ORI @ 85 SII@) P o TrRIBIT B B fou oel Bt oft smaed B
edfedleld Ueldellold @l oJdRl &l SiiEoll | Sl ®al A UBR &l Idel
dhelIBIgT JAHAT et 8, VA &5l 3 BIH dral dlcl BN df edfel I A
TaT d U JafRies Fwivcdsd 3IudUl Ucre fhU oger| Iy ufiflen &
qER @il TR & Toldbas @ forEor & fou I @ ari 3R wdidd faega
MNeldee fid ABA & HU F B 30 |
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e fBU W FET U, uRdelt ay o, eafer XA ardieror
IS, USUIY T ofidelg 3ITe U oo fdeewor anfe & T
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g1 @ afa, feem, WMUfdte sndar ud amuee e Rerd wer @ fow aff
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UG B A Bopld  MdeTor  RAARNTATA) Tomen  grr | ArsfdsTe
TGO Beg TA YBR A oAl IR {6 98 fpft oft wope & sraren A
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P IS |
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ot 3 B | 3reTTe &7 F HAT FIAA: IME- ket yBpR @ B 1 Soifdgda
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UIeIfres &f Hed ABT 81 3eTel &7 & el corfdl & 5 Fer F arwelt
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RIS §F FH eafer MFdIeTOT BT 3529 & [P MR IR TR edfel Bl FgAidhel
FHel AR WRalfdd uREeen g 3ded gl arel 3eifhd ot eafor & wema
® 3ThcTel BT | RIS e F AR IR FH Alge edfel IR B
et d (AU eafer 21l U argdieror @i fbu 9w feciwor ufRRvmer 3ceid
= & fF agdisd wf 3R wiRy vd a0 Faw gy fouiRa Fifafes
et & srgaR foreiRa fiamst & s & B
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3erreed, uiliferaa fEdiRTwea, wfdar anfe enfdar 21 siegwe 3mfer &
3R 82 Oig Uonfdqwi Rerd/ad o | g3 el W ugar o Akdr & 6
JIYTO  HIQIOT B IH, 1972 & 3GgAR 1 TR 3gJ@l- 1 , 7 UBR
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uiRRafad srege off fer aw 3 sa uRume Rud & onferar fer o
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LRI REIG G

gafaeofiy garal & grefdes 9ot o1 fgdig ovft & wu A aofiga feem o
TAhdT 2| UIATHD UHg 9 & off uRdierer ur Aer ywdg seld & 3R fgd
goft B garg I O wReT »U A onfHd BT 3T Adeg ferder R gwarfad
afafafyr g uRafda Fenfoe 3w anffes uomel & 3sreor yR A omfrer
2 21 UTa? wic & [0 UHTEal &l 3ihelel SH 3Bl & HJ haT =T &
{5 adame afdfafiel @& ®HRUT A UEU B MIRIAR W UATdRoi
arediersT & aideld foram orm ¢ 3R Rue & faawor enfeer fpw ow 2

TdTele =0T
arg Tt

Ugudl & facdaeld & 3dbad e @ U g WGl F gmuel 3 fau
SERgI ARA BIFETRIRTSEARA3) 1993 Foudar HAlse T 3uAtor pam orm
2

* uxdlad fastell e & foru fbu ow ary uquur e @urld @ {5 s
saftr & fau wIsN2(40.4 ASHAE Uld A HleR),TA3NUA(39.8
ATSHIAA Ul e #Hier) Ud AUAUTH(146.5 ATSHATH Uld el Hiez) Bt
gRumet Aigarw I gRdel ARy e HAedl & 3ieT & &l |
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o URUERAHUY Ydad URWIST A WM I QAT dY U W Bl
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C M I G R

Roreht = & ga 3mufdee # Iafea

SAITHIT 60 Tl Hiex Ufd der 3ufdre urelt o1 3uAdor I feruere yomett
fham owem, 30 "a e ufd gear offcace & faerr & Iumer foeam Smwen
T 2 g HMex ufg dear o & Hu F forpcon| 9w 533 geefier ufa ger
3YTIMSCT UTell 3UATe AASUT H 3R Saacgolelel cbt(SHse) & fpam oo
R I 3NN wic H IugrR e SCN, dueArd I detol AR AB-3T
# 3T [HAT SMQOT | T UeTlelel UOTel! 3{Uels SITEor |

A 3mufdre ydierer Td Jfd 3u=ier

T gay femat @ Fhefaa e 3R Asmsdi(ataer dewr 3 forw
foriog foeaiersl) aruemstt @&t gfd 3g UP IUdpIicie IF Ud" BRIFE daR
P oz 2 | oo @R F I I B Uleeld B for Jeft uer &
g U Siper | uREielel UdTee URH & @ Rk A 4 d¥ B 3R
100 UfreTd Wells I Iu=AToT Bl BT Tobar STwor |

gafer gtaRor

ST HU A @il 3dedd Bl Al WG IIeTA U chiged A TTH B
TEerd A eafel 3ol & UHTT B TadIRed UdldelionRi & OieC oJoidd fdaT
GITUaT 30T eafer ¥A30 & 85 Si(@) ds Mfda e smwenm |

ghed ufed (afieldce) &1 foeprer

AT WA B AU A 50 H. B AIBE B AT AT 33% D ofA
dfieiiee & Hu #F fqdhaa & sMweft | wearfaad affeldee & 2000 ger uid
SR B Telcd B AT 150,000 F&T olONT SIGI |
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5.0

6.0

6.1

ATATISTh -3t

UlaR wie @ fordAfor 9 yaTee a0 B QNI dbe UHH IMiMe ot & &
gfeg B9 O Uel 9 WAL IR B Iuqerdr H Jhg Eeft gaIfad
UGl & URH Bld P dic WET ool Bl A d8 &b A Aded bl d
Arepf3T 3T Fdeg AR AU A eldTiead aior| forafor 3R gamerer awor
@ GRIA 3gHd 3R AIdT & IMIR WX WG JaT ol &bl oo A
yrafdear & ouell | SAB  INATdT UIANAd  URATSEl &b hrRUT AN B
faféres sraaw 3cues @i

gaferoftar srgeieror wrise

gRIeEer # Fenfua yguur foriEor 3umel & forwied @ Acdikd & A
# IR uRAeen Wiy sEdletr Heayel @ 10 waieefiy uegsit @
A Ud 3w faecwor AdAd, AN&Adt & frdel & spar &1 uRaeen
& # 3R IFB AU H IR uRerer wiaRefig sredierer & feeafata
UEga P enfHa fhem Smwer

wfaRefi JReror Ut & U Svdseygua of Yot feder & Hu # corater
391 PIAS BUU 3died fbU & 3T AT B Udlcld & SR 3adl FT b
HY #A ylg ad 28.7 HAS BUU 3M&fed fbU 21

Iiqeefia ueier Arerer

forator geur & SR ulaeer yde Frefen

forator TRUr & AR WA BT THAdCHBr, Afear vd ferdAtor Areraft &1 uRasa
oY forAfor oifafafet & orRur AU & &9 ue fafdes gysma &l |

qrY JUTdedT Yaere

el faera, AfSor ud daredl @ smdrdEe anfe oRft afafafet ¥ vadius
3R TeAsNud Aigarsli # Jhg BN | gHTEal P §F Pl P faU feeafarad
33U U IU -

o AT &5 & urelt &1 fessdhra
® T UZT AT H SEHIB
® grEdl T4 ferdtor Iuawell & PR RIT@
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Urell P JUrEaer gsee

argell Ud forafor 3Rl 3reReTVT dex A fofberel atel 3mufdte urelt & @R
da 3T oftw Jigarst & gfg gl sfdAs @iaret F fowas aer smfdne
Uit F A3 T A glg Bt | 3 werdl B BH BT B faw fhu ew
ferarer U 57 yBR F

® FEd I el F oA TSl W Jd W/ Bg SAARARIEHE) Th Bt
AT

® 3UFBIT IMFRETYT Peg W ddl d MA Bl IP IJe (g10)
o gfHb Bicilel A SicTdAd 3URE D IUTR P [oTU Afeh Sb Bl I

eqfel FAT gaere

forefor Juawvr & YA 3R dTEel @ A A edfer IR A ghg Fleft |
ol UHTAT B T B B iU garfad feraRer 3u g9 UsiR E

® aEd TG foreAior 3usmeen &1 3faa argReror

® 3TV GRI UATEA ediel 3cUeel &lof Bl &Il H IFd gU TelATOT Irfciaiery
& Tl & JAT a6 & idaiera wer

o eafs TR B BH I & AU JAIF-MAT S IRAUA A geIRIyer, vd

® FHHIMRI Pl SIICIIN Ud SUIHBG bl IdAT

UdTolel TRY1 & CRIA UIIaI0] gael Jrofell

UdTelel TRUT B GRIe [dfdes UITaRU UEQsl UX WAl Pl AHRId UQWT
R 3udsl & IWNoT FHd gU forarur fFAT Giem 9gd smasId & |
gdifad gRIeEer & fU GUR @ 91 USTaRu, Ude Arelal & J3T 35T
TId U7 UGUUT B BA Bl & |

g Eue yeEa
Ul wic F &ftis g Rewhl & 3cacll F vIdiUs, TAN2, USAsiUed
W # ghg Bl | AF F ywdIfad foaRrw U™ 39 weR 2

o wadid Aigasit & 50 fHI/Ua gasficr @ =fid U@ = & AU
99.9 Ufderd &fdIdr & A1y SUAUT Pl HAZRTyer

o Mty Ielal & fiRga Bad & Awed & faw 275 . Harg i el
DI FaRAT
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eifTh 3cAGiall &b Adba B ToTu I & 3MAUA H IHeldee &1 f[abrT

ST UgWUT Uaierel

R wiic & dfefol Srad A 3URTE Ul 3ces &M | D 3@l dbelel
IR FHAARTT B AG-TGE & &F A it W srufdne ureh off I Fom
FeITdl B BH IR B faw R U o Iu 33 ueR ¥

® JUF TF IR A W Ade & ItgR & foaw Ade IwarR IFIF @
UTqee |

3UATRd 8], 3ufdre urelt & ffedee & fawra & Iu~dior FHeer |
HfHIT Ul & UGUU Bl Abel TI Sl & 3ice fmft off R & s
B AP B T IME Uis PN FPRT o1 A ergfoior e |

auf kg B SRME Tl ATl Ulell Bl UBHA Ud HSR Pl P U 37etal

A WA dier feA & aenr 3R dsid urelt o1 ufskem & 3uier
BT difh UTell bl 3MTd9dhdl bl bhH fhar ol Ad

JAGRIT aut ofcdd (a1 drer) BdRCor Igaad &1 foraAtor famam Smer &

eafel YquUT Uaiere

a3 ufpar & SR , ffdesr 3umeor SR du, @fefer AR, wUeR 3nfe eafer
33U eI | 3od edie] Xl B feraror & fetu Rrwifder feu ow 3ume

o 3ugwul, forifa wifdert grr faaiRa eafer sa=i & gie &,

o Tul oA wfel 3cUcel B3 dlel 3UBIUN H UIeh Uddailofd bl I,
® gl IAT Bl BH B B [T G Itelalee Bl AT, U

o 3z Wi T B &5 A B P dlet BIHAINMRI bl SIIEIIN B Il

A 3UdIe g
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3idold qddATe JAR B BRU JRAUH Bl FAATAT U JAATAA SITAHAT bt
UEdTee 3T 3Mhelel Bl Bl &1 396 v IRl g giear @t Femfaar
BT IEA g UR T, gHedl URGeI A JYURAd, SeriEAT B Adeeefterar
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gf¥een & @t
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