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Introduction

1.2

1.2.1

INTRODUCTION
Purpose of the Report

Hindalco Industries Limited (Hindalco) proposes to set-up a greenfield integrated
aluminum smelter complex project under the name of ‘Mahan Aluminium’ with a
production capacity of 3,25,000 TPA (Primary Aluminium Metal) near Bargawan
village, Deosar Tehsil in Sidhi District, Madhya Pradesh.

Aluminium smelters are highly power intensive and electricity is considered as a
major raw material for aluminiurn production. Therefore, to cater to the demand
of power on continuous basis, 5 x 150 MW (750 MW) coal based Captive Power
Plant (CPP)} is also proposed in the complex.

As per the new Notification dated 14/09/2006, the project falls under ‘A
Category’ and it is mandatory to have Environmental Clearance (EC) from
Ministry of Environment and Forests (MoEF), New Deihi. Therefore, Environmental
Impact Assessment (EIA)} report has been prepared for obtaining Environmental
Clearance (EC) from MoEF. Based on the project proposal, submitted to MoEF
along with Form-1, MoEF issued Terms of Reference (TOR) vide letter no. J-
11011/217/2007/IA II(I) dated 18/07/2007. Environmental Clearance obtained
after conducting TOR meeting and Public Hearing. Environmental Clearance is
presented in Annexure-I.

Hindalco has retained the. services of M/s. Vimta Labs'Limited, Hyderabad to
undertake Comprehensive Environmental Impact Assessment (EIA) studies for
assessing the impact of the proposed greenfield integrated aluminum complex
project on various environmental parameters in the study area and to prepare an
Environment Management Plan for negating the adverse impacts of the project.
Environmental Impact Assessment / Environmental Management Plan have been
prepared based on the TOR.

Identification of Project and Project Proponent

Identification of Project

Hindalco is currently embarking on a growth plan designed to make it a global-
sized, globally-competitive metals producer. In their aluminium business, their
competitive strengths include globally competitive cost structure, fully integrated
operations, cost effective access to abundant supply of quality raw materials and
domestic market leadership.

Towards realizing their vision of attaining global size and further improve their
cost competitiveness in the global aluminium industry, Hindalco is embarking on
several expansion plans at their existing facilities and green-field projects, both in
alumina and aluminium.

Based on the encouraging growth rate in aluminium sector, Hindalco has
proposed to install the aluminium complex near Bargawan village, district Sidhi in

VIMTA Labs Limited, Hyderabad Cci-1
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Madhya Pradesh. The identified location has proximity to coal fields and alumina
refinery located at Renukoot in Uttar Pradesh.

1.2.2 Project Proponent

Hindalco is a flagship company of the Aditya Birla Group, one of the largest
industrial groups in India. With an outstanding record of capacity utilization, the
company has grown into India’s largest aluminium producer with a 40% share of
production.

Hindalco is a leading producer of aluminium and copper in India and is also one of
the leading metals and mining companies in Asia. According to CRU estimates,
Hindalco is the fourth largest aluminium producing company based in Asia and
the thirteenth largest in the world by volume. Hindalco was incorporated in 1958
and are listed on the Indian Stock Exchanges since 1968 and on the Société dela
Bourse de Luxembourg since 1993,

Hindalco has alumina refining capacity of 1,160 KTPA located at Renukoot, Uttar
Pradesh; Muri, Jharkhand and Belgaum, Karnataka. It is also the largest producer
of primary aluminum with a capacity of 455,000 TPA located at Renukoot, Uttar
Pradesh and at Hirakud, Orissa; Alupuram, Kerala. Its largest Alumina-Aluminium
Complex is located at Renukoot which includes Alumina Refinery of 700,000 TPA
capacity and Aluminium Smelter Plant of 345,000 TPA capacity along with
downstream semi-fabrication facilities comprising of rolled products, extrusions
and wire rods. The Renukoot plant receives bauxite ore from mines owned and
operated by the company in Jharkhand and Chattisgarh States. The requirement
of power for this complex is met by own co-generation (78 MW) and Hindalco’s
captive thermal power plant of 742 MW capacity at Renusagar.

Towards realizing their vision of attaining global size and further improve their
cost competitiveness in the global aluminium industry, Hindalco is embarking on
several expansions at their existing facilities and green-field projects, both in
alumina and aluminium. These include:

+ Ongoing expansion of existing facilities, both in alumina and aluminium;

» A green-field Utkal alumina project in Orissa;

» A fully integrated green-field smelter, alumina refinery and captive power
project in Orissa; and

* An integrated green-field aluminum smelter with captive power project in
Madhya Pradesh.

-1.3 Brief Description of Project

1.3.1 Nature of the Project

The nature of the project is to produce 3.25 LTPA of aluminium from alumina to
be sourced from captive sources in Orissa. The required power for aluminium
production will be met from CPP having power generation capacity of 750 MW,

VIMTA Labs Limited, Hyderabad c1-2
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1.3.2 Size of the Project

The proposed green-field integrated Aluminum Complex project will include:

3,25,000 TPA (Primary Aluminium Metal) Aluminium Smelter;

Captive Power Plant of 750 MW generating capacity;

35-km length of water pipeline and about 8-km length of ash pipeline; and
Township and other infra-structural facilities in about 373.76-ha area.

The total land required for the proposed project (which includes smelter plant,
captive power plant, township, ash disposal area, corridor for various
utilities_/facitities etc) is about 1500-ha.

Total cost of the proposed project is estimated to be about Rs.7,700 crores.

1.3.3 Location of the Project
The site selected for the proposed Mahan Aluminium project is located near
Bargawan village, Deosar Tehsil in Sidhi District of Madhya Pradesh.
The plant site geographically extends from Longitude 82°25'31" E to 82°28'05" E
and Latitude 24°1231" N to 24°14'29" N and fall in Survey of India Topo sheet
No. 63-L/8.
The site is located about 70-km east of Sidhi, which is the district Headquarter.
The nearest railhead is at Bargawan on East-Central railway and is about 4-km
from the proposed site. The site can be approached through Ranchi-Rewa
National Highway (NH-75E), which is about 0.7-km from the site. Geographical
location of the proposed project is shown in Figure-1.1.
Nearest town is Bargawan located about 4-km southwards and the nearest major
town is Waidhan located at about 25-km from the project site. Coal requirement
of CPP will be met from Mahan Coal Limited, which is located at about 18-km
from the project site.
The proposed site is almost flat and is semi-agriculturai, mostly Rayati land
belonging to resettlement dwellers. The details of environmental setting are given
in Table-1.1. The location map is shown in Figure-1.2.
TABLE-1.1
DETAILS OF ENVIRONMENTAL SETTING
Sr. No. Particulars Details
1 Location
a | Village Orgari (Near Bargawan)
b { Tehsil Deosar
c | District & State Sidhi & Madhya Pradesh
d | Plant site coordinates
Corner | Latitude Longitude
A 24°13'43" N | 82°25'31" E
B 24°14'25" N | 82°26'22" E
[ 24°13'24" N | 82°27'46" E
VIMTA Labs Limited, Hyderabad Cci-3
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Sr. No. Particulars Details
[ D | 24°12'41" N | 82°26'S3" E |
2 Elevation 390 to 400 m above MSL
-3 Nearest habitation Orgari, Gidher, Dhavalyatola, Barauniya and Barokhar
Villages
4 Nearest major town Waidhan (25-km, SE)
5 Nearest highway NH-75 E (0.7-km, SW)
6 Nearest railway station Bargawan (1.8-km, 5)
7 Nearest airport Varanasi {280-km, NNE)
8 Nearest tourist places Nil in 15-km radius
g Defense installations Nil in 15-km radius
10 Archaeological important Nil in 15-km radius
11 Ecological sensitive zones No National Parks, Wildlife Corridors, Bio-Spheres and
Sanctuaries exist within 25-km radius form the site
12 Reserved/Protected forest Orgari PF - 0.2 km, N Jiwan RF-5.5-km, NNE
Mohanban RF-4.0-km, WSW | Majhigawan PF-7.0 NNE
Teldah PF - 4.6 km, SE Pachwar PF-9.5-km, NNE
Gidher PF - 2,7-km NW Uska PF-6.3-km, E
Lohara PF ~ 4.5-km, NNW Muher RF-9.2, SE
Bichhi PF - 6.6-km, N Parihasi PF-4.6-km, NNE
Bori PF-7.8, N Pokhara RF-6.3-km, NE
13 Nearest streams/Rivers Kanchan Nadi - 6.0-km, S
Khakhan Nadi - 1.2 km, N
Jurni Nadi ~ 4.2 km, W
Bandha Nadi - 9.0 km, SW
14 Other Industries / Mines Proposed opencast coal mine project of JAL at Majhauli
(8.9-km, SSW)
15 Socig-ecanomic factors Resettlement and Rehabilitation issues are involved and a
separate report is prepared for R&R Plan
16 Seismic zone Zone-II as per 15-1893 (Part-1)-2002

1.3.4 Details of Project Site

Majority of the proposed project site is barren and agricultural land. Only about
1% of the site is under forest patch. The project involves population displacement
and land losers. Detailed Rehabilitation and Resettlement plan is under
preparation. A few first and second order streams are passing though the plant

site. One village road leading to Orgari forest area is also passing through the
site.

1.3.5 Importance to the Country and Region
The proposed fully integrated greenfield project is aimed to meet the country’s
domestic requirements and to earn foreign exchange through exports. This will
not only transform the region's economy from predominantly agricultural to
significantly industrial but also increases government earnings and revenues,
increase exports, provides job opportunities and accelerates the pace of industrial-
development in the region,

VIMTA Labs Limited, Hyderabad Ci-4
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STUDY AREA OF 10-KM RADIUS AROUND PLANT BOUNDARY
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1.3.6 Justification of the Project

s Indian Aluminium Market

The aluminium industry in India is cost competitive in the world aluminium
business with the country having abundant reserves of high guality bauxite and
cheap pit head coal cost for captive thermal power plants.

The aluminium industry in India has grown progressively, tracking the country’s
economy over the years. According to CRU estimates, aluminium production will
reach 1,113,000 tonnes by calendar year 2008.

The domestic aluminium industry is expected to grow in the coming years,
supported by growth in the Indian economy and increased domestic demand in
end-user markets. CRU estimates that primary aluminium consumption in India
will increase to 1,209,000 tonnes by 2009.

« Global Aluminium Market

Aluminium is a lightweight, durable ‘and corrosion resistant metal that can be
extruded, rolled, formed and painted for use in a wide range of applications.
According to the International Aluminium Institute, approximately 66% of global
consumption is used in the construction, transportation and packaging sectors

while the remaining 34% is used in consumer, capital goods and electricity
transmission.

Global demand for aluminium has grown consistently at a compounded annual
growth rate of 5.1% between 1999 and 2004. Global primary aluminium
consumption was approximately 30 million tonnes in 2004 as compared to 27.5
million tonnes in 2003. Driven by strong demand in end-use markets, global
demand is expected to rise to 31.8 million tonnes by 2005, before increasing
further to 37.7 million tonnes in 2009. The actual and estimated regional
consumption of aluminium from 2003 to 2009 is given in Table-1.3.

TABLE-1.3 .
GLOBAL PRIMARY ALUMINIUM CONSUMPTION
Regions 2003 2004 2005 2009 @

Volume | % | Volume | % | Volume % | Volume %
North America 6465 23.5 7205 23.8 7374 23.2 7907 20.9
Western Europe 6431 23.3 6677 22.0 6753 21.3 7313 19.4
China 4130 18.6 6006 19.8 6763 21.3 9689 25.7
Rest of Asia ® 5420 19.7 5918 19.5 6095 19.2 7123 18.9
Latin America 941 3.4 1077 3.6 1155 3.6 1383 3.7
Middle East 949 3.4 1027 3.4 1087 3.4 1276 3.7
Eastern Europe 738 2.7 841 2.8 880 2.8 1086 2.9
CIS © 735 2.7 766 2.5 814 2.6 1022 2.7
Africa 360 1.3 392 1.3 411 ] 1.3 498 1.3
Australia 384 1.4 388 1.3 398 i.3 454 1.2
Total 27553 | 100 | 30297 | 100 | 31730 | 100 | 37751 | 100

(a) Estimated; (b) Includes Japan; and (c) Commonwealth of Independent States.
(Source : Hindalco Industries Limited)

VIMTA Labs Limited, Hyderabad c1-7
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1.4

According to the International Aluminium Institute, primary aluminium production
has grown at a compounded annual growth rate of 4.7% per annum from 1999 to
2004. Historically, industrialized nations accounted for a large share of global
production. However, changing dynamics in energy availability and the rising cost
of alumina have resulted in a shift in aluminium production to countries with
access to greater bauxite supplies and affordable sources of power.

Notwithstanding the rise in aluminium production and capacities in the region,
aluminium supplies in Asia have lagged behind demand. Given expectations of
continued strong growth in China and other Asian markets, the demand-supply
gap is likely to widen and is estimated to reach a high of 5.5 million tonnes by
2009.

Scope of the Study

The zone comprising of 10-km radius around the proposed smelter plant and

captive power plant complex is considered as the study area. The scope of study
broadiy includes:

To conduct literature review and to collect data relevant to the study area;

+ Establishing the baseline environmental aspects in and around the proposed
project area;

+ Identifying various existing poliution foads;

» Predicting incremental levels of pollutants in the study area due to the
proposed smelter and power plant operations;

« Evaluating the predicted impacts on various environmental attributes in the
study area by using scientifically developed and widely accepted
environmental impact assessment methodologies;

« To prepare an Environment Management Plan (EMP)}, outlining the measures
for maintaining the environmental quality in view of future expansion for
environmentally sustainable development; and

» Identifying critical environmental attributes that are required to be monitored
in the post-project scenario.

Field studies have been conducted from 1% December 2007 to 31% December
2008 representing winter, pre-monsoon, monsoon and post-monsoon seasons of
2008. to determine existing conditions of various environmental attributes.
Environmental attributes and frequency of monitoring as outlined in Table-1.4.
The applicable environmental methodology and analysis for field monitoring are
given in Annexure-II. The Environmental legislations are given Annexure-III.

VIMTA Labs Limited, Hyderabad Cc1i-8
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TABLE-1.4
ENVIRONMENTAL ATTRIBUTES AND FREQUENCY OF MONITORING
Sr. No. Attributes Parameters Frequency

1 Ambient Air Quality SPM, RPM, 50, NOQ,, Fluoride, | The monitoring was carried

PAH and CO out at 8 leocations at a
frequency of 24  hourly
samples twice a week for
nine months. CO samples
were collected on 8-hour
basis.

2 Meteorotogy Wind speed and direction, | a] Continuous with hourly
Termperature, Relative. | recording through setting up
humidity and Rainfall of on-site meteorological

station for one year

bl Data collected from
secondary sources like IMD
station at Sidhi

3 Water quality Physical, Chemnical and | Eight ground water and five
Bactericlogical parameters at | surface water samples
13 locations. collected In three seasons

during the study period.

4 Ecology Existing terrestrial and aquatic | Through field visits during
' flora and fauna in 10 Km | winter and summer seasons.
radius circle.

5 Noise levels Noise levels in dB{A) at 8 | Once during study period at

) locations. eight locations in three
- season during study period.

6 Soil Characteristics Parameters related to | Once during study period at
agricultural and affarestation | eight locations in three
potential at 8 locations seasons during study period

7 Land use Trend of land use change for | Based on data published in
different categories l[atest  published  district

census handbooks and also
through  remote  sensing
studies ( satellite imagery ).

8 Socio-Economic Socio-economic Based on data from latest

aspects characteristics, labour force | published district census
characteristics, boom town | handbooks.
effacts.
9 Geology Geological history Based on data collected from
: secondary sources.

10 Hydrology Drainage area and pattern, | Based on data collected from
nature of streams, agquifer | secondary sources. -
characteristics, recharge and
discharge areas

11 Risk assessment and | Identify areas where disaster | Based on Assessment.

Disaster Management | can occur by fires and
Plan explosions and release of toxic
substances
12 Existing Pollution | Identification and -
Aspects quantification of  pollution

sources with respect to air
emissions, water effluents and
solid waste

VIMTA Labs Limited, Hyderabad
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2.0

2.1

2.2

2.3

2.3.1

PROJECT DESCRIPTION

This chapter highlights the features of the proposed aluminium smelter, Captive
Power Plant (CPP), its layout and design, details on the process, raw material
requirement, utilities and services, infrastructural facilities and sources of waste
generation, their quantity, treatment and disposal of the waste.

Proposed Project

The proposed project is a greenfield integrated aluminum project which will
include:

3,25,000 TPA (Primary Aluminium Metal) Aluminium Smelter;

Captive Power Plant of 750 MW generating capacity;

35-km length of water pipeline and about 8-km length of ash pipeline; and
Township and other infra-structural facilities in about 373.76-ha area.

Size or Magnitude of Operation

The size/magnitude of operation of the proposed greenfield integrated aluminum
complex project for production of primary aluminium metal are given in Table-
2.1,

JABLE-2.1

SIZE / MAGNITUDE OF OPERATIONS OF THE PROJECT

Sr. No. Description Details
Aluminium production capacity 3,25,000 TPA Ingots
Captive power generation . 5 x 150 MW (750 MW)

Total land requirement 1500-ha

Water requirement 4600 m*/hr (45.12 cusec)

Power requirement 549 MW

Alumina requirement 6.4 LTPA will be sourced from captive alumina
refineries from Orissa/Jharkhand

DB ] K

~J

Fuel requirement

Coal | 3.5 MTPA from Mahan Coal Ltd
Fuel oil | 56,353 TPA
8 Manpower requirement 1495 personnel

Proposed Schedule and Approval for Implementation

Proposed Schedule for Implementation

The implementation period for various segments of the project is as follows (all
dates/time mentioned here is w.r.t. Zero date):

e Aluminium Smelter

Mechanical completion (168 pots- Part)  : 32 months from zero date
Mechanical completion (336 pots- Comp.) : 38 months from zero date
Commissioning (168 pots- Part) : 34 months from zero date
Commissioning (336 pots- Comp.) : 41 months from zero date

VIMTA Labs Limited, Hyderabad c2-1
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« Captive Power Plant (Power Generation)

Unit 1 : 30 months from zero date
Unit 2 & 3 : 33 / 36 months from zero date
Unit4 &5 : 39/ 41 months from zero date

2.3.2 Approval for Implementation
The establishment of proposed greenfield integrated aluminum complex project
activities will be commenced after getting Environmental Clearance from the
MoEF New Delthi and Consent for Establishment (CFE) Madhya Pradesh State
Pollution Control Board.

2.4 Technology and Process Description

2.4.1 Technology Description
Plant smelter technology will be of latest high amperage cells in view of
productivity, efficient process and environmental control, lower specific energy
configuration, etc. such as latest state of art AP-35 technology for Aluminium
Pechiney (ALCAN Group) of France.
Hindalco will be using pre-bake cell technology with 360 KA current in aluminium
smelter. The technology requires multiple anodes in each cell which are pre-
baked in a separate facility and attached to rods that suspend the anodes in the
cell. New anodes are exchanged for spent anodes. ‘Anode butts’ are recycled in
the process of ferming new anodes.
s General Specifications
1 No of potlines 01
2 Total no. of pots in operation : 336
3 Potline amperage : 360
4 Current efficiency (%) :94.5
5 Specific alumina consumption (t/t) 1 1.92
6 Net carbon consumption (kg/t) 1415
7 Average energy consumption (kWh/t) : 13500
3 Average pot voltage (v) :4.28
9 Gross carbon consumption (kg/t) 1 533
10 Nominal liquid metal production (kg/day) 1 2663
11 Metal production/year (MT) : 325000

2.4.2 Process Description
The general principles of the latest state of art Pre-baked AP35 technology are
summarized below. The process flow diagram is shown in Figure-2.1.
Alumina is dissolved in molten cryolite (bath) at a temperature of about 950°C-
960°C and DC current is passed through moiten electrolyte for the reduction of
alumina to form liquid aluminium at the cathode and oxygen collects at the
anodes, where it combines with carbon. The process is continuous in nature. The
pots are the point feeding type using pre-baked anodes.

VIMTA Labs Limited, Hyderabad c2-2
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FIGURE-2.1

PROCESS FLOW DIAGRAM OF ALUMINIUM PRODUCTION

VIMTA Labs Limited, Hyderabad
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The liquid aluminium accumulates within the cathode cavity, which is lined with
carbon material along with a refractory outer layer contained within a steel pot
shell. The accumulated liquid metal is periodically siphoned from the pots into
refractory lined ladles and transported to the cast house to form finished product.

The oxygen separated in the reduction of alumina reacts with carbon causing the
anodes to be consumed. Periodicaily the consumed (spent) anodes are changed
and replaced by new anodes. During the anode changing operation, the spent
anodes along with bath crust are removed by specialized grabs fitted with cranes.
A predetermined quantity of anode covering mix is added to the top and sides of
the new anode after changing the spent anodes with new anodes.

Spent anodes are cooled and processed to remove the bath crust. The spent
anode is further sent to rodding shop for removing the carbon part, which is
recycled again as input material for new anodes. The bath crust is crushed and
transported back to the pot line for the new anode covering material,

The alumina content in the molten electrolytic bath is kept within a set range by
means of an automatically controlled feeding system. This alumina is transported
from the Gas Treatment Centers (GTC) where it reacts with the pot off gases to
adsorb the fluoride gas generated during electrolysis process. The entire pot
exhaust gases and particulates are collected and cleaned at the GTC and the
reacted alumina is recycled back to the pots. The addition of solid fluorinated
products (in the form of aluminium fluoride, crushed bath) is required to maintain
bath chemistry.

Cathode linings have a limited service life of approximately 60 months. For
delining and relining the pot shell containing the spent lining is removed and
transferred to delining shop and replaced by a reconditioned pot shell containing
a new lining.

Carbon anodes are produced from petroleum coke, recycled spent anodes and
liquid coal tar pitch. The solid carbon components are crushed and sized, blended
with hot liquid pitch and mixed to form a dry green paste. The paste is then
vibro-compacted to form green anode blocks that are cooled by water spray prior
to natural cooling in the storage and handling station. Coal tar pitch volatiles are
recovered in the pitch fume treatment plant to control environmental pollution.

The green anodes are then transported to an anode baking furnace, where it is
heated to around 12009C and converting (coking) the pitch and carbon into
baked anode suitable for the electrolytic reduction process. After the heating
process is complete, the baked anodes undergo a controlled cooling cycle prior to
their removal from the anode baking furnace pits. Baked anode are cleaned and
transported to interim storage before being transported to the rodding shop. Off
gases, from the anode baking process containing fluoride are cooled with water
sprays and reacted with fresh alumina in Fume Treatment Plant where the
fluorides are absorbed. The reacted alumina is periodically transported back to
the pot line for use as pot feed.

VIMTA Labs Limited, Hyderabad c2-4



Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smeiter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-2
Project Description

2.5 Project Description

2.5.1 Main Facility and Equipment for the Project

2.5.1.1 Constitution of an Electrolytic Pot

The main items representing the electrolytic cells are as follows:

« The pot shell is a rugged steel structure designed to contain the cathode lining
and molten aluminium metal and molten bath;

» The cathode lining is made up of refractory and insulating materials under
side of the bottom (cathode blocks) and the upper sidewalls. Steel conducting
bars are joined in the cathode blocks using molten cast iron / paste to provide
a current conducting path from the molten aluminium metal pad to the
cathode bus bar;

» The superstructure fulfils several functions including support for the anode
assemblies anodic system, bus bar beam .to flow DC current and alumina
hoppers. Jacking mechanism is to control vertical movements of the anode

beam (to control pot resistance), and programmed pot feeding via crust
breaking and feeding devices: and

e The automated process control and command system.

2.5.1.2 Pots

Direct current from the main substation is supplied from rectifiers through large
aluminium conductors (bus bars) joined electricaily from one pot to the next to
form the series connection of the pot line. The size and positioning of the bus
bars are designed to optimize current distribution and minimize magnetic field
effects. The cathode bus bar system is located under the operating floor, around
and under each pot. These conductors include:

+ Flexible conductors that join the steel collector bars to the cathode bus bars;
» Pot to pot cathode bus bar; and

e Flexible anodic risers connected to the aluminium anode beams of the pot
superstructure.

The pots are arranged side by side and consist of:

» Rigid steel shell with lining designed to contain the molten aluminium and
electrolyte (bath);

* The cathode consists of 20 carbon blocks, each containing two sets of split
collector bars joined to the cathode with cast iron to conduct the current from
the cathode to the next pot via aluminium conductors. Refractory and
insulating bricks provide the necessary thermal insulation of the cathode;

» The steel superstructure is fixed on the shell through insufating supports. The
superstructure supports the entire anode system includes anode beam jacking
system, the anode assemblies and clamping systems to ensure electrical
continuity and even current distribution. This also contains the pot feeding

system, alumina and aluminium fluoride storage, hooding and pot gas
collection system;

VIMTA Labs Limited, Hyderabad c2-5
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.
‘—) e Alumina hoppers are integrated in the superstructure of each pot and are
continuously supplied with fluorinated alumina by the HDPS; '
/) » Pot off gases are collected within the superstructure and directed to an
insulated pot collector duct joining the main GTC duct through orifice plates;
O * All superstructure services are provided via electrically insulated / isolated
connections for compressed air, anode motor power and controls power;
/) * Each pot is equipped with 20 / 40 anode assemblies comprising an aluminium

rod connected to the aluminium anode beam via isostatic clamps. A steel
bracket having six (6) steel pins welded with anode beam. The six (6) steel

O pins are sealed by cast iron to the two (2) carbon anode blocks;
» Each pot is equipped with a hooding system consisting of aluminium paneis
\j placed into the superstructure to enable pot operations and to prevent fumes
= to go outside;
,C) * Each pot is equipped with a metallic door on the operating aisle to atlow metal

tapping, bath tapping and pot sampling;
+ The removable floor slabs, and floor gratings are supported by the pot shell

O and the main floor framework of the building and form the working floor
around the pots; and
F) « Each pot will be equipped with a pot microcomputer (pot micro) for
- standalone Level 1 automation control. Each pot room is connected to a Level
O IT system in the main pot line control room. '
- 2.5.1.3 Reduction Buildings
\ .
Aluminium smelter plant will consist of a single pot line, with 336 pots in
O operation in two separate buildings, with a central and end passageways linking
the pot room buildings together. Separate entry points are provided at regular
O locations along each pot room to allow entry and movement of metal vehicles and
anode transport vehicles.
O Two independent Gas Treatment Centers (dry scrubbing system) will be located
between the two pot room buildings., Each GTC will be connected to one half of
( the installed pots. Fresh alumina from the storage silos is transferred to the Gas
Treatment Centres. The exhaust gases from the pots are sucked by exhaust fans
) and passed through reactor where the fresh alumina adsorbs the fluorides from
o~ the pot gases. These gases are then passed through bag filters before they are
) released into atmosphere through 80 m stack. The reacted alumina (fluoride rich)
i\) is stored in the silos at the outlet of the GTC. This reacted alumina is then
supplied to the pots through an air slide system; thereby ensuring the -fluoride is
Q completely recycled. The air slide ensures that there is no generation of fines
during transfer and it is completely closed system. Entire GTC and alumina HDPS
is controlled through Central Process Computer to ensure stable operation. GTC is
‘\) provided with spare exhaust fan to ensure uniform suction rate of 2.3 Nm?3/s from

all pots continuously. Continuous dust and HF monitors will be provided at the
O outlet of each stack.

Reduction area offices will be located in the pot line services buildings to provide
production process and service support management for the pot line, GTC's and
pot line services. The pot line design incorporates maximum natural ventilation

o O

Q
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around the pots. The pot line will be operating at 350 kA + 10 kA and around
1458 V(DC). The maximum design operating voltage is 1560 V(DC).

The central passageway is specifically designed to operate a crane transfer gantry
to allow transfer of PTA’s to and from a maintenance bay and to move pot shells
to and from the delining / relining buildings using the heavy lift crane. The two
(2) end passageways connecting the pot room will be around 15-m wide and
provide storage areas and maintenance of pot tending equipment.

2.5.1.4 Pot Tending and Servicing Assemblies

Speciafized overhead travelling cranes called pot-tending assemblies (PTAs) are
used to carry out following operations:

e Changing anodes, including crust breaking, anode assembly remaovai,

accurately repositioning the new anode and cieaning the anode cavity prior to _

placing the new anode;
Covering new anodes with a mix of crushed bath and fluorinated alumina;

» Liquid metal tapping by siphoning into a ladle carried by the PTA and breaking
the crust to allow the tapping pipe to be inserted;

+ Periodic raising of the anode beam using Beam Raising Jig carried by the PTA;
and

e Feeding of pot hopper with aluminium fluoride.

By use of above specialized cranes, the entire operations are carried out using the
crane with minimum manpower. The pot door open time is also reduced to keep
the fugitive emissions to lowest possible levels. Each PTA will be capable of being
used in either pot room. A crane transfer gantry is used to:

*» Move PTA’s between the pot lines; and

e Move the heavy lift crane carrying spent and newly lined pots from the pot
line to the delining and relining facilities.

2.5.1.5 Gas Treatment Centres (GTC)

The GTC is designed to treat the fumes coming out from Pot line comprising 336
pots. There shall be two GTC each catering to 168 Pots. Each of the GTC units will
consist of following main components.

Pot room ducting;
. Bag fiiters;
Main fans, with standby exhaust fan;
Stack;
Fresh alumina storage silo;
Fluorinated alumina storage silo and transport system;
Electrical, instrumentation and control system;
HF and dust monitoring system: and :
PLC control system.

VIMTA Labs Limited, Hyderabad 7 c2-7
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« Pot Room Ducting

The delivery of the pot room ducting system will start at the pot outlet flanges
and will include isolating sleeves, regulating devices, expansion joints, ductwork
and supports. The fume exhaust flow from each pot, at hood outlet, is estimated
at ~2.3 Nm?/s at 105°C-1150C,

« Bag Filter System

The bag filter system will consist of compartments to handle approximately
1,500,000 Nm3/hr in each GTC. A compressor with dryer for bag pulsing will be
inctuded, with plant air as emergency standby.

+ Main Fans

Six high capacity exhaust fans are proposed (5 working + 1 stand by) for each
GTC. The fans will be supplied with expansion joints and variable multilouver inlet
dampers. Multilouver outlet dampers will also be supplied.

+ Fluorinated Alumina Facilities

Fluorinated alumina is produced in the GTC’s during the contact of the pot off
gases and fresh alumina. Fluorinated alumina is transported by airlift and air slide
to two 1,000 tonnes silos located between the pot rooms and discharged to each
pot using the HDPS (Hyper Dense Phase System). The HDPS will be located on
the narrow aisle side of each pot room. The silos will have truck-unloading
stations for material returned from the anode baking fume treatment centre and
for emergency supply of fresh alumina.

» Fresh Alumina Facilities fn Pot Line

Fresh alumina is transported by belt conveyor from the railway unloading station
to the two (2) silos having capacity of 13,500 tonnes located at the outboard of
the pot rooms. Alumina is extracted through conical fluidized silo bottom at the
centre of silo and conveyed through airlifts and air slides. One alumina flow meter

shall be installed at the battery limit of each GTC to send metered quantity of
alumina in GTC.

2.5.1.6 Pot Room Gas Treatment System

* Gas Treatment Technology

It is proposed to install latest dry scrubbing technology to treat the pot room
fume. Before the pot room fume containing fluoride goes from the main fume
duct to the bag filter, add the fresh alumina and circulated alumina into the
reactor and main fume duct respectively. Due to sufficient contact of the two
phases of gas and solid, the hydrogen flucride is adsorbed by the alumina and the
enriched alumina and the dust entrained with the pot room fume is separated in
the bag filter for returning to the pots for reuse. The purified fume Is sent by the
exhaust fan to the stack for emitting to the atmosphere. Analysers for monitoring
fluoride and Particulate Matter in stack gases shall be provided. The typical flow
diagram of Gas Treatment Center (GTC) is shown in Figure-2.2.

VIMTA Labs Limited, Hyderabad C2-8
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¢ Layout of Dry Scrubbers

Two sets of dry scrubbers will be provided in the project, which will be arranged
in between the two pot room buildings with a distance of 85-m. Each dry
scrubbing system will be composed of two parts:

» Fume Treatment

All pots will be closed with cover plates and each will be having gas collection
hoods. The duct connected to individual pot cells will be connected to the main
horizontal duct pipe to carry the emitted gas to the reactor. There will be a cross
flow of alumina and gas in the reactor where fluoride gas will be adsorbed on
alumina particles, which will then be separated by bag filters. The alumina will be
finally charged to pots and the purified gas will be released to atmosphere

through stacks. The purified fume will be discharged into the atmosphere through
an 80-m high stack.

*> Material Supply and Discharge for Dry Scrubbing

The material supply and discharge system of the dry scrubbing system includes
the conveyance of fresh alumina and circulated alumina. The fresh alumina from
the fresh alumina silo of potroom is sent through the air slide and impact flow
meter to the reactor where it contacts and reacts with the hydrogen fluoride gas.
The circulated alumina is the enriched atumina recfaimed from the bag filter, part
of which is sent to the enriched alumina silo through the air slide and air lifter so
as to be used by the pots and the other part is returned to the fume duct for the
circulating absorption reaction. ‘

2.5.1.7 Cathode Seéling Shop

The cathode sealing facility is located adjacent to the rodding shop and contains
the equipment required to seal the steel collector bars with the cathode blocks
and has induction furnace to produce liquid cast iron used for sealing.

2.5.1.8 Lining-Delining Shop

In pot delining area the spent cathodes and refractory material are removed from
the pot shell using an excavator. Pot shells are moved in and out of this building
using a heavy lift crane. :

In pot relining area pot shells receive a new refractory lining and new cathode
blocks. The cathode ramming is done using TEPID type paste using ramming
machine. Lining during construction will be completed in-situ in pot rooms.

» Lining Paste Reheating Shop

Lining paste is a semi plastic carbon paste that is used to seal the gaps between
the cathode blocks and side blocks. The material will be pre-conditioned to about

509C prior to use and a separate heating room adjacent to the relining facility will
be required,

VIMTA Labs Limited, Hyderabad cz2-10
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2.5.1.9 Ladle and Pipe Cleaning Shop

The metal ladles, bath ladles, tapping pipes build up solid deposits of metal
(sometimes frozen with aluminium) and bath are to be cleaned at regular
intervals. These operations are carried out in the ladle cleaning shop. Ladles will
be transported to and from this facility by metal transport vehicles.

The facility will consist of a ladle-cleaning machine that is capable of hot / cold
cleaning metal ladles and bath ladles and will include lifting and rotating tables,
and ladle holding capture system.

Tapping and siphoning pipes will require suitable maintenance stands, access
platforms and lifting equipment for disassembling and reassembling cleaned
ladles and pipes require heating after cleaning and prior to use in the pot lines to
prevent molten metal explosions due to moisture.

Facilities will be provided to allow adequate pre-heating the ladles and pipe sets
post cleaning and prior to use in the pot line.

2.5.1.10 PTA Maintenance Shop / Pot line Equipment Maintenance Shop

A separate building will be provided for maintenance PTA’s. The facility will have
adequate length to accommodate PTAs. Mobile access platforms, specialized
stands for PTA tool modules, lifting equipment and general maintenance
equipment have been considered for this shop.

Adjacent to the PTA maintenance facility an area for de-dusting the PTA’s prior to
maijntenance has been considered. PTA’s will be moved in and out of this area on
the same type of rail system as the pot line and segmentation of the crane
collector rail is required to ensure the proper isolation of PTA’s and other cranes
during cleaning and maintenance.

A pot line equipment maintenance facility has been considered along with PTA
Maintenance Shop (integrated). This facility will house general maintenance
equipment for the servicing of different super structure components.

2.5.2 Cast House
The cast house is designed to handle maximum annual liquid afuminium of
3,25,000 tonnes. An average of 75 metal ladles of 12 tonnes capacity each, will
be transported each day by metal transpart vehicle.
The metal preparation will consist of five 55 tonnes capacity electrically heated
holding cummelting furnaces. Molten metal in crucibles received from the pot
lines will be emptied using a siphoning process. The holding furnaces will then be
tilted to feed the ingot casting machines. The skimming of the molten metal
inside the holding furnace will be done with furnace tending vehicles.
The ingot production will consist of:
» A casting wheel;
* Ingot cooling chain; and
« A robotic stacking and strapping station.

VIMTA Labs Limited, Hyderabad cz2-11
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A water-cooling and recycling facility will be provided to chill the ingots prior to
de-moulding. The dross treatment will consist of dross presses located within the
cast house building.

2.5.3 Carbon_Area
2.5.3.1 Green Anodes

The green anode consists of petroleum coke and recycied carbon products bonded
together with liquid pitch. The carbon product-recycling rate will depend on the
net carbon consumption on the pot and will be in the range of 20% to 30%. The
pitch content will vary according to petroleum coke characteristics and will be in
the range of 13% to 16%. This shop produces the green carbon blocks in four (4)
successive stages.

In the green anode plant, pitch vapours {(which contain PAH) are scrubbed with
coke fines and then recycled into the green anode production. Hence, there would
be practically no emissions of pitch vapours intoe atmosphere.

Green Anode Paste Plant
Facilities at paste plant include:

Storage and handling facilities for receipt of C.P.Coke and Pitch;
Crushing and classification of C.P.Coke and recycled anode butts into different
sizes;
e Proportioning, heating, mixing and cooling;
Liquid pitch distribution during mixing stage;
¢ Thermic fluid heating (electrically or by oil fired burners) and distribution of
heated fluid to pitch handling and storage and dry product heating stage;
Dust collection and bag filters; and
Pitch fumes collection and treatment facilities.

Anode Forming and Cooling Shop

The shop consists of anode forming by vibro-compacting with desired output of
32 to 38 green blocks/ hour, The anodes would thereafter be cooled by circulating
water before they are transferred to the storage area.

2.5.3.2 Anode Handling and Storage Shop
This shop is designed to provide:

» The necessary green anode storage capacity to make up for deviations in
production rates in paste plant and baking shop. Minimum safety stock will be
10 days of green anodes consumption; and

* The necessary baked anode storage to make up for deviations in production
rates in baking shop and the anode rodding shop. Minimum safety stock will
be 10 days of baked anodes.

VIMTA Labs Limited, Hyderabad ) c2-12
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2.5.3.3 Anode Baking Furnace

The baking process consists of calcining the pitch binder into coke. The anodes

are baked in a single open type furnace of 66 sections with four (4) sets of fire.
The fire will be fuel oil fired,

Both green and baked anode handling in the baking shop wili be made with a
conveyor running down the center of the two (2) furnace bays from the anode
handling and storage facility to the current working sections. Anodes shall be
handled with the help two no Furnace Tending Assemblies.

2.5,3.4 Anode Baking Furnace Fume Treatment Plant

The anode-baking furnace is connected to a fume treatment facility in order to:

* Maintain a constant draft required by the baking process; and
» Scrubbing of fumes generated by the baking process.

The fume treatment facility consists of:

Contacting furnace off gases in a water spraying cooling process;

« Contacting cooled off gases in a dry scrubbing process using fresh alumina to
adsorb the fluorides; and

* The fresh alumina required by the scrubbing process is trucked from the main
alumina silo to the day silo near treatment area and then trucked back from
the fume treatment centre to fluorinated silo.

Baking Furnace Fume Treatment System

The proposed baking furnace is state-of-art open ring type with auto firing and
computerized temperature control system. The fume from baking furnace
contains tar fume and dust. It is used in the up-to-date open ring type baking
furnace and the volatile matters and tar could be controlled sufficiently and
efficiently, so that the fume amount and pollutants content could be reduced
effectively. The firing system will be controlled using a PLC controlled unit to
regulate oil flow and ensure uniform heating of the flue walls.

It is proposed to use the treatment measure of dry type filter for the tar, dust
contents of the fume. The baking furnace fume goes into the pre-precipitator
firstly for removing the coarse dust, and then it is cooled by the spray-cooling
device. After that, it enters into the dry type tar trap for removing the tar and
dust the fume. The purified fume is released through stack.

2.5.3.5 Anode Rodding Shop

The anode assembiy rodding shop consists of:

* Bath cleaning (2 stages pre-cleaning then finishing);
* Carbon butt shot blasting;

e Carbon butt stripping from the stem bracket assembly;

VIMTA Labs Limited, Hyderabad _ c2-13
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Cast iron thimble stripping;

Recycling the cast iron coming from thimble strippers;

Melting the cast iron using induction furnaces;

Aligning the anode assembly with the carbon block;

Pouring cast iron to rod two (2) carbon blocks on a single stem bracket
assembly,

+ Overhead conveyors within the shop will transport the anode assemblies.

2.5.3.6 Anode Assembly Storage

The storage of anode assemblies fuifils the following functions:

e Storage and cooling of spent anode assemblies”coming from the pot room =

(Approximately 24-32 hours);

+ Storage of new anode assemblies coming from the rodding shop (24 hours
inventory on pallet);
Storage of stem bracket assemblies to and from outside repair; and

¢ Storage and cooling of crust bath bins coming from the pot room (24-32
hours).

The anode assemblies arrive in set of three (3) per transport pallet. The shop
design provides adequate cooling of the spent anode assemblies.

2.5.3.7 Bath Recycling Shop

The bath recycling shop will process and recycle the bath coming from the pot
room in following modes:

» Bath from the spent anode assembly cleaning process; and
s Bath from the bath crust bin.

The operations carried out are:
» Crushing using a semi autogenous mill and grain sizing;
» Aluminium and iron sorting as non-crushable materials from the mill; and

» Storage of crushed products in bath silo.

2.5.3.8 Carbon Recycling Shop

The carbon recycling shop will process and recycle the carbon product coming
from pot room and carbon facilities in all various forms. Materials include:

* Scrap green anodes;
e Scrap paste;
* Scrap baked anodes; and
+ Butts from carbon stripping machines.
VIMTA Labs Limited, Hyderabad Cc2-14
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The operations carried out are:

» Crushing;

+ Iron sorting; and

» Storage of carbon products (2 qualities).

Both green and baked recycled products are transported to the paste plant by
belt conveyors.

2.5.4 Description of Proposed 750 MW Captive Power Plant

The Captive Power Plant will be coal based and have an installed capacity of 750
MW (5 x 150 MW). The CPP will be located in the aluminium smelter compiex.

2.5.4.1 Power Generating Equipment
e Thermodynamic Cycle

To achieve efficiency without sacrificing availability, it is considered to limit the
choice of steam parameters within the sub-critical range, in line with the
established practice of most of the manufacturers of 150 MW units.

The fuel considered for the captive power plant is coal from the captive Mahan
coal mine. The thermodynamic cycle will consist of the boiler, (steam generator),
the steam turbine, the condenser, the condensate boiler feed systems, the
condensate and feed water heaters along with all other necessary equipment for
single reheat regenerative feed heating. A single reheat steam cycle with
regenerative feed heating system is proposed. )

The main steam from the boiler, after expansion through the HP turbine, would
be sent back to the respective boiler for re-heating. The reheated steam, after
expansion through the single casing double flow IP and LP turbine would be
exhausted into the main condenser.

The exhaust steam from the LP turbine would be condensed by circulation of
cooling water. Vacuum would be maintained by two (2), (1 working + 1 standby)
100% capacity vacuum pumps. A third vacuum pump would be considered for
start-up. The LP feed heating system would consist of three (3) stages of low
pressure heaters, one (1) gland steam condenser, one (1) drain cooler for the low
pressure heater, drain flash and one (1) deaerator. The condensate from the hot
well would be extracted by 2 x 100% capacity condensate extraction pumps {1
working + 1 standby) and pumped to the deaerator through gland steam
condenser, drain cooler and the LP heaters. The feed water after being deaerated

in the deaerator would be pumped to the boiler through the high-pressure
heaters. ‘

Provision would be kept for dosing hydrazine solution in the condensate
extraction pump discharge and in deaerator feed tank or boiler feed suction line
for oxygen scavenging and pH control of the feed condensate steam cycle. For

VIMTA Labs Limited, Hyderabad c2-15
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each unit three (3) 50% capacity motor-driven boiler feed pumps (2 working + 1
standby) are envisaged.

The boiler feed pumps would be provided with lube oil system, automatic leak off
and minimum flow re-circulation valves. Pumps would be provided with
modulating variable speed hydraulic coupling. Condensate drain from the HP
heaters would be cascaded to the deaerator feed storage tank and the
condensate drains from the LP heaters would be cascaded to the condenser
through the drain cooler.

The auxiliary steam for the station would be drawn from a suitable point of the
boiler and after pressure reduction and de-superheating would be used for
various services, The auxiliary steam supply system of the units would be
interconnected and this would supply steam to the deaerators, turbine gland
sealing system during light load and start-up conditions. Auxiliary steam will also
be supplied to the fuel oil heating, atomisation system etc. Provision for steam
supply to auxiliary steam system from cold reheat piping through pressure
reducing and desuperheating station would also be provided.

Each unit will also be provided with HP and LP Turbine bypass system for quick
start and large load rejections. The turbine generator unit would be so designed
that it will be capabie of cyclic duty and frequent start-ups and shutdowns during
its lifetime. The salient features and parameters of major equipment of the 150
MW units are furnished hereinafter. The details of the units may vary to some
extent as per vendors’ standard product. The basis of technical parameters of the
main plant and auxiliary equipment for 5 x 150 MW captive thermal power piant

" are discussed hereunder which describes the general requirements but is not

intended to be exhaustive.
s Turbine Generator Unit

The steam turbine would be standard multi-stage, multi-cylinder, tandem
compound, single reheat, condensing type machine operating at 3000 rpm with
minimum of six {6} uncontrolled extractions for regenerative feed heating. The
turbine will be designed for main steam inlet parameters of around 13.24 MPa(a)
pressure and 535°C (£5°C) temperature before the emergency stop valves of the
HP turbine, reheat steam temperature of 535°C (£5°C), IP turbine inlet with a
design exhausting condenser pressure of 76 mm Hg (abs.) with design condenser
cooling water temperature. A two cylinder machine having combined HP / IP
sections (opposed flow) and a doubie flow LP cylinders exhausting steam directly
into the spring mounted surface type, two-pass condenser having divided water
box is envisaged. Any other proven configuration may also be considered. The
turbine-generator set would be designed for a maximum throttle steam flow at
turbine valve wide open (VWO) condition of 105% of turbine Maximum
Continuous Rating (MCR) flow,

Five {(5) nos. steam turbine sets complete with all auxiliaries, accessories and
controls for driving electric generator sets of 150,000 kW each operating on unit
system with independent steam generator feeding the respective turbine are
considered for the station.

VIMTA Labs Limited, Hyderabad C2-16
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The unit would be capable of generating at MCR and also with valves wide open
(VWO) conditions continuously with maximum cooling water temperature of 32°C
and 3% make-up to the heat cycle. It would also be capable of operating
continuously under HP heaters out of service condition generating rated output.
The design of the turbine would be based on the maximum pressure and
temperature it is subjected to. The rotors would be dynamically balanced and
heat stabilized with thermal deflection within prescribed limits of relevant codes.
The steam turbine generator set will be equipped with hydraulic / motorized
turning gear for uniform heating / cooling of the rotor during start-up / shut-
down. Electro-hydraulic control system with redundancy in control and protection
circuit should be provided with suitable hardware to ensure high speed of
operation and safety.

Scope of supply of the Steam Turbine and Generator would be inclusive of, but
not limited to, suitable emergency stop valve, reheat stop valve, interceptor
vaive, turbine control valves, HP - LP steam turbine bypass system, piping, all
special insulation, spring supports, paints etc. Other protective devices like
emergency governor, emergency hand trip, unloading gears, vacuum breaker etc,
as required for a modern utility plant would be provided. The sets would be
complete with seif-contained control oil, fube oil, seal oil, hydrogen filling, purging
and pressure / purity monitoring /control system etc. as required for continuous
safe and trouble-free operation. Besides these, a fully automatic gland steam
sealing system, electric motor driven / hydraulic turning gear, self-contained lube
oil system would be provided.

The electric generator would be three-phase, directly coupled, two pole machine
capable of generating 150,000 kW at generator terminals after meeting power
requirement for excitation at a power factor 0.8 (lag). The rotor and the stator
windings would be air / hydrogen coocled. The generator would be suitable for
connection by means of isolated phase bus duct to the low voltage winding of the
step-up transformer.

The TG set would be capable of delivering continuously the rated power at 0.8
(lag) power factor when the voltage variation is within * 5% of rated value and
also when frequency variation is within 47.5 Hz and 52.5 Hz,

» Condensing Equipment and Accessories

The supply would be complete with divided flow, double-pass, horizontal, surface
type, clarified water-cooled condenser, Each condenser unit would be transverse
mounted and would condense exhaust steam by circulation of cooling water (inlet
temperature 32°C max.) in a re-circuiating cooling water system using wet type
cooling tower. Condenser outlet water temperature may be maintained within
42°C. Clarified river water would be the cooling medium in the condenser and
other auxiliary coolers. Stainless steel heat exchanger tubes, with rolled steel
tube sheet, baffle plates, etc. are envisaged to ensure all steel construction.
Cathodic protection with Zinc or Aluminium sacrificial anode would be provided, if
required. The condenser would be designed as per HEI code or equivalent. The
heat load of the condenser will correspond to the turbine operating condition with
VWO having 105% MCR steam flow, 3% make-up, 85% tube cleaniiness factor

VIMTA Labs Limited, Hyderabad c2-17
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and a maximum cooling water inlet temperature of 32°C to maintain rated
condenser pressure of 76 mm of Hg (absolute). The condenser should also be
capable of accepting full HP - LP bypass steam flow safely without undue pressure
rise, vibration, noise or other detrimental effects.

Oxygen content of condensate leaving condenser hot-well will not exceed 0.015
cc per litre over the entire load range. The condenser would be provided with 2 x
100% capacity (1 working + 1 standby) vacuum pumps to remove non-
condensable gases and maintain vacuum in the condenser at the desired level
during normal operation. One (1) additional vacuum pump is provided for start-
up operation. The condenser would be spring mounted with rigid connection to
the turbine exhaust. Alternatively, condenser may be on solid footing with
corrosion resistant flexible metallic bellow connection with the turbine exhaust.

» Condensate Extraction Pumps

The condensate / feed water cycle would also comprise two 100% capacity
motor-driven, vertical condensate extraction pumps of CAN type construction.
Connection between condenser and each pump will be through a block valve and
removable strainer. The pumps will discharge through check valve and motor
operated stop valves into a common discharge header. Connection for condensate
supply to the following major services will be tapped off from this condensate
discharge header. :

¢ LP bypass de-superheating spray;
« Turbine exhaust hood spray; and
+ Gland sealing de-superheating system.

Condensate will then pass in series through the gland steam condenser and drain
cooler before being passed through the low pressure feed water heaters.

s Boiler Feed Water Pumps

The feed water heating system will comprise three (3) nos. (2 working + 1
standby) 50% capacity electric motor driven boiler feed pumps of centrifugal,
multi-stage, horizontal, barrel type construction. The head, capacity and net
positive suction head (NPSH) would be so selected as to permit paraliel operation
at ali loads and be compatible with the heat cycle considered to meet the boiler
MCR without encroaching on normal margins. Booster pumps may be considered
to ensure appropriate head at pump inlet. The pumps will be provided with
mechanical seal, flushing arrangement as per API 610. The supply would be
complete with and inclusive of variable speed hydraulic coupling, lube oil system,
automatic leak-off, minimum flow recirculation valves, bypass valves, base
plates, foundation bolts, couplings, 6.6 kV, 3 pH, 50 Hz electric motor drive.

* De-aerating Heaters & Closed Heaters
The regenerative feed heating system would comprise vertical or horizontal shell

and tube-type high pressure feed water heaters with bypass arrangement. Three
(3) stage horizontal U-tube type low pressure heaters equipped with drain cooling

VIMTA Labs Limited, Hyderabad c2-18
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and condensing zones and individual bypass system is envisaged. Besides these,

separate drain cooler, gland steam condenser etc. as per suppliers' standard,
horizontal spray or spray-cum-tray type deaerator with integral vent condenser to
limit oxygen content to a maximum limit of 0.005 cc/litre at all operating
conditions with minimum loss of steam'are envisaged. The storage tank should be
adequately sized to accommodate at least 10 minutes water requirement to
provide feed water to respective boiler at the BMCR condition. Two (2) x 50%
capacity high-pressure feed water heater streams would be considered. Each feed
water heater stream will consist of two (2) high-pressure heaters in series. The
heaters will be preferably horizontal U-tube type having de -superheating,
condensing and drain cooling zones. All steel construction of condensate / feed
water wetted surfaces is desired to facilitate uniform chemical conditioning of
steam - condensate - feed water system. The recommendations of ASME
standard TDP-1 (Part-1) for preventing water damage to turbine would be
followed. ’

» Steam Generators (Boiler)

The Steam Generators (SG) would be of semi-outdoor type, subcritical pressure,
natural circulation, re-heat, balanced draft, single drum and dry bottom type
(water impounded hopper) units, designed for pulverized coal firing using E -
Grade coal, as the principal fuel and suitable for both constant and sliding
pressure operation. A two-pass conventional type construction of  boiler s
proposed to be adopted for these units.

Capacity of steam generating units would be so selected as to ensure adequate

margin over the requirement of turbine at VWO condition (105% MCR) in order to
cater to:

+ Auxiliary steam requirement for soot blowing operation, fuel oil system
heating and also for start-up of adjacent unit.
* De-rating of the steam generating unit after prolonged use.

The Steam Generator would be designed to operate with "the HP heaters out of
service” condition (resulting in lower feed water temperature at economiser inlet)
and deliver steam to meet the Turbine Generator requirement at 100% MCR. The
Steam Generator would also be suitable for operation with HP - LP turbine bypass
system. Economiser section of the boiler would be non-steaming type with
provision for recirculation during start-up, chemical cleaning- etc.

Superheater and re-heater sections would be convection and radiation type and
designed so as to maintain rated steam temperature of 540°C # 5°C at
superheater and re-heater outlet over the control range of 50% to 100% BMCR.
Superheater and re-heater would be provided with de-superheating stations with
provision for spraying water for temperature control. The de-superheating water

would be supplied from the feed water header upstream of the feed control
station.

Primary temperature control of re-heater would be by tilting burner arrangement,
if applicable. Two (2) trisector re-generative air pre-heaters for primary and

VIMTA Labs Limited, Hyderabad c2-19
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secondary air heating, each with duplicate electric motor drive as well as air
motor back-up for 10 minutes' operation and manual cranking facility for
emergency would be provided. Alternatively, two (2) tubular recuperative type air
heaters may be provided. Each air pre-heater would be capable of meeting 60%
boiler MCR load.

Steam coil air pre-heaters (SCAPH) would be provided in each FD fan discharge
duct to maintain cold end temperature above acid dew point during boiler start-
up and low load operating conditions.

The boiler would be provided with a set of soot blowers, automatic sequential
electrically operated type with provision for manual retraction on emergency,
arranged for on-load cleaning of the heat transfer surfaces e.g. water-walls,

' super-heaters, re-heaters, economizers and air-heaters.

The boiler furnace and flue gas passages would be designed for appropriate low
gas velocities considered with the available coal quality in order to minimize
erosion and slugging effect.

Suitable balanced draft system would be provided for the Steam Generator with
two (2) Forced Draft and two (2) Induced Draft fans.

Each of these fans would be capable of meeting the air requirement at 60% boiler
MCR load. The Forced Draft fans may be axial impulse type with inlet vane control
arrangement or axial reaction type with hydraulic blade pitch control for
regulation of airflow. The 60% capacity Induced Draft fans would be double
suction radial type with speed control arrangement through variable speed
hydraulic coupling or iniet vane control arrangement for regulation.. The Forced
Draft fans would control total airflow to boiler and the Induced Draft fans would
control furnace draft of the boiler through automatic control loops.

Each Steam Generator unit would be equipped with suitable puiverized coat firing
arrangement comprising crushed Coal Bunkers, Volumetric or Gravimetric Raw
Coal Feeders, Pulverizing Mills, Primary Air Fans and Seal Air Fans, Fuel and air
pipes, Burners etc. as necessary.

Pulverizing of coal is normally associated with high abrasion of system
components. This aspect is more relevant in Indian context especially in view of
gradually deteriorating coal quality observed over last few decades: As a result,
the life expectancy of miil grinding elements, piping and other components have
gone down resulting in substantially reduced availability of pulverizing system.

Vertical pulverizing mills, which were originally developed in the United States,
are the most commonly used equipment in utility power plants. They were
efficient and performed reasonably well as long as coal quality was reasonably
good. However, for poorer quality of coal, the performance of these mills were
found to be less than satisfactory in terms of life of grinding elements as well as
availability. Alternately, horizontal ball mills (tube mills), which have been
reported to give a better demonstration of performance with power quality coal in
other countries, are also in use.
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Number of vertical pulverizers (if used) would be so selected as to have one (1)
pulverizer available as standby for maintenance when the boiler is operated with
worst coal at 100% BMCR. While operating at 100% BMCR with design coal, one
{1) pulverizer would remain standby and another would be available for
maintenance.

With standard size of tube mills available from recognized manufacturers, the
total number of mills may be such that at least one (1) mill remains standby at
MCR with worst coal.

The steam generating units would be provided with Light Diesel Qil (LDO) units
for supplying LDO to the oii burners for hot start-up & for stabilization of
combustion of pulverized coal. The LDO system would be of capacity sufficient to
meet minimum 30% of BMCR load, High Speed Diesel (HSD) system (capacity
10%) would also be provided for cold start-up & warming up purposes. LDO
facilities would be located near the railway track.

The boiler would be top supported type and would be provided with all supporting
steel platforms, galleries and stairways for easy approach and maintenance of the
unit. One passenger-cum-goods elevator would be provided for each pair of
adjacent boilers for access to the boiler platforms. Adequate weather protection
would be provided for instruments and operating personnel, Necessary lining and
insulation along with skin casing to limit outside surface temperature to safe level
would be provided. Monorails and hoists required for handling pulverizers,
motors, fans etc. would be provided as required along with the steam generating
units.

2.5.4.2 Coal Quality and Requirement

At an expected heat rate of the turbine cycle at 2060 kCal/kWh & considering
boiler efficiency as 89%, i.e., at the plant heat rate of 2315 kCal/kWh and
considering average GCV of coal as 4025 kCal/kg, the coal consumption is
estimated to be around 388 tonnes per hour i.e. around 9316 tonnes per day or
approximately 3.5 Million tonnes per year considering 2.0 - 2.5 % losses. The ash
shali be reduced by face quality control so that a GCV of 4025 + 100 kCai/kg is
obtained from the mine. The parameters of the coal to be used as fuel for the
power plant are given in Table-~2.2.

TABLE-2.2
PARAMETERS OF COAL

Parameters Range Design Coal
Grade based on UHV . Grade Eto F Grade Eto F
Fixed Carbon 26 - 45% 35%
Moisture 4-9% 6 %
Ash content 24 - 42% 34%
Volatile matter 24 - 28% 25%
Gross calorific value (kcal/kg) 3780- 4700 4025 - 4300
Grindability (HGI) 51 52
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2.5.4.3 Coal and Ash Handling System

» Coal Handling System

Coal from the captive mine to the CPP shall be transported by a 25-km long
Merry-Go-Round (MGR) system. The coal handling system shall consist of
crushing and handling systems suitable to meet the requirements of the proposed
CPP. Four (4) coal bunkers / silos shall be provided for each boiler. Each bunker /
silo shall be sized for 12 hours storage capacity. The pulverising system for the
boilers shall consist of four mills per boiler of 33% of total capacity each.

« Ash Handling System

The total ash generation from the proposed 750 MW CPP (5 x 150 MW) will be
3170 TPD consisting of both bottom and fiy ash. The bottom ash and fly ash
generation will be 20% and 80% respectively.

» Bottom Ash Handling System

Bottom ash shall be removed by submerged conveyor, Estimated bottom ash
quantity is 635 TPD. Bottom ash from furnace shall be collected in the hopper.
The bottom ash will be disposed as mine fill in abandoned mines and landfill in
low-lying areas.

» Fly Ash Handling System

Estimated fly ash quantity from the boilers is expected to be 2535 TPD. The fly
ash from various outlets such as economiser, air preheater and ESP hoppers shall
be collected pneumatically in silos of sufficient capacities. Fly ash from the silos
shall be disposed off to the designated ash disposal area through ash disposal
pipeline using high concentrated ash siurry disposal method. The ash slurry pipe
will be latd over ground on saddles.

The fly ash from the ash disposal area shall be commercially utilized in nearby
cement industries, road embankment, etc. Typical composition of fly ash is given
in Table-2.3.

TABLE-2.3
TYPICAL COMPOSITION OF FLY ASH
Compounds Composition (%)
Silica 60.55
Alumina 23.43
iron oxide 8.82
Calcium oxide 0.38
Magnesium oxide ’ 0.39
Sodium oxide 0.23
Potassium oxide 0.78
Phosphorous pentaoxide 0.17
Sulphur trioxide 0.09
Titanium : 1.11
Alkaloids & undermined 3.72
VIMTA Labs Limited, Hyderabad c2-22
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2.5.4.4 Electrostatic Precipitators

To limit the dust load at the inlet to the chimney to a value of 100 mg/Nm? as
prescribed by the Ministry of Environment & Forests (MoEF), Government of
India, adequately sized electrostatic precipitators are proposed to be provided for
each unit,

Each of the steam generating units would be provided with four (4) sets of
electrostatic precipitators. Each precipitator would have two (2) parallel gas
paths, any of which can be isolated for maintenance, when required, keeping the
other paths in operation. Each path would comprise minimum six (6) fields in
series for collection of fly ash and would be capable of limiting the solid
particulate matter (SPM) in the flue gases at the outlet of ESP to acceptable value
with any one of its fields, transformers / rectifiers out of service while working at
100% BMCR with worst coal. The ESP would have an efficiency of around
99.78%. Each ESP wouid be provided with adequate number of ash hoppers
having capacity suitable for storing ash generated in a shift of eight (8) hours
duration under 100% BMCR.

2.5.4.5 Stack

The five (5) 150 MW units would be provided with two (2) multi-flue stacks, one
for the group of three (3) units and other for two (2) units. A stack height of 220
m would be provided to meet the latest requirement of emission regulation.

2.5.4.6 Flue Gas De-sulphurisation

From the available data on suiphur content in coal, no Flue Gas Desulphurisation
Plant (FGD) is.considered necessary. However, space provision has been kept as
per the latest guidelines of MoEF for the set size under consideration.

2.5,4.7 Limits of NOx Emission

To reduce the NOx emission from the steam generator necessary provisions will
be made in the steam generator design and fuel firing system as per the present
day standard of power industry. Low NOx burners in the steam generator will be
incorporated to keep the NOx emission within the specified limiting values,

2.5.4.8 Control & Instruments .

The purpose of the control system is to provide versatile automation system for
relieving the operator from the complex operations and to ensure safe and
efficient operation at all times. The proposed Plant Control System shail be
implemented with the state-of-art microprocessor based Digital Distributed
Controi (DCS) System. The proposed DCS shall integrate the protection and
interlocking systems, Closed Loop Control System and Monitoring System. The
entire Control System shall be designed utilising proven and latest microprocessor
based technoiogy.
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2.5.5 Utilities & Offsite Facilities

The proposed atuminium smelter piant will have the following utilities / facilities.
Utilities

Clarified Water System;

Cooling Water System;

Drinking Water System;

Fire Water System;

Sprinkler Water System;

Efffluent Treatment Plant;
Compressed Air System;

Fuel Oil System;

L.D.O System;

United Substation & Power Distribution system; and
Emergency Power supply System.

& & ¢ ® 2 2 5 & 0 8 &

Offsite Facilities

Main Ware House;
Laboratory;

Maintenance Shop;

Vehicle Maintenance Shop;
Administrative Building;
Technical Building;

Guest House;

Canteen;

Raw Water Reservoir;
Time Office;

First Aid;

Fire Station;

Road Weigh Bridge;

Car / Scooter Parking;

Fire Protection System;
Permanent Storm Water System;
Sanitary Sewer System; and
Watch Towers,

2.5.6 Infrastructural Facilities

The major infrastructure facilities required for the proposed smelter complex are
as follows: :

Land;

Raw materiai:
Power;

Water;
Transportation; and
Township.
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2.5.6.1 Land Requirement

The total land required for the proposed project complex, which includes smeiter
plant, power plant, township, ash disposal area, corridor for various
utilities/facilities, etc. is about 1500-ha. The land use break-up of the proposed
site area is given in Table-2.4, The general layout plan of the plant is presented
in Figure-2.3.

TJABLE-2.4
PROPOSED LAND USE OF THE SITE
Sr. No. Land use Area (ha)

1 Aluminium smelter plant 306.76
2 Captive power plant 428.98
3 Township 173.76
4 Ash disposal area 222.56
5 R & R colony . 102.07
6 Management Colony 266.00

Total - 1500

2.5.6.2 Raw Material Requirement

The raw material required for the proposed smelter plant and captive power plant
is given in Table-2.5.

‘ TABLE-2.5
RAW MATERIAL REQUIREMENT
Sr.No. | . Raw Materials | Consumption per annum
Smeiter Plant
1 C.P.Coke . 1,20,450 MT
2 Alurina 6,31,450 MT
3 Pitch (HSP) 29,200 MT
4 Furnace ail 21,353 MT
5 Aluminium fluoride 5,475 MT
3] Raw water 7.23 Million KL
Captive Power Plant
1 Coal ) 35,00,000 MT
2 Fuel gil 35,000 KL
3 Raw Water 29,7 Million KL

Alumina (Alzo_;)

The average daily alumina consumption will be about 1730-tonnes. Alumina is the
main raw material of the process and will be received from its own alumina
refineries in Orissa/ Jharkhand. Special captive alumina wagons will be provided
for transportation of alumina to the proposed smelter plant site.

Calcined Petroleum Coke

Owing to its low ash, volatile content, bulk density and thermal stability at high
temperature, calcined petroleum coke is the most preferred raw material for the
anode manufacturing in an aluminum smeilter all over the world. This is derived
. from petroleum industry as an ultimate product of prolonged thermal cracking.
This will be received in gunny bags.
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Coal Tar Pitch

Coal tar pitch is used as binder for manufacturing carbon anode and cathode. The
electrode paste is prepared by mixing 15-18% with carbon dry aggregate of

various fractions. Coal tar pitch is received in liquid form and stored in melting or
storage tanks.

Aluminium Fluoride

Aluminium fluoride is added to the bath to maintain an excess of acidity, which
improves the efficiency of the cells, Aluminium fluoride will be received in 50-kg
bags. These bags will be delivered through truck, unloaded manually and stacked
in fluoride storage buiiding.

Fuel Oif

Fuel oil will be required for anode backing, furnace firing and holding cum meiting
furnaces. Fuel oil will be transported to the plant site by rail tanker wagens and
will be stored in steel tanks common with the adjacent captive power plant. There
will be two HFQO storage tanks of 1000 KL capacity each. In addition, one 200 KL
day storage tank of HFO will also be provided. Besides, one tank of 200 KL
capacity will be provided to store LDO. The layout of the smelter is designed to
minimize the transport distance of raw materials and intermediate products. The
project will be employing best material handling techniques.

*» Raw Materiais Handling and Feeding

Alumina will be received through rail wagons and stored in silos. There will be a
total of eight alumina silos corresponding to four sets of pot room fume treatment

systems of which, four silos will be used to store enriched alumina and remaining
will be for fresh alumina.

- Fresh alumina will be transported from rail wagon unicading system to main
alumina silos. From the silos alumina will be sent to fresh alumina silos of pot
room fume treatment system;

- Enriched alumina from the enriched alumina silos of pot room treatment
systems to the material bins on the pots will be conveyed by type dense
phase conveying system;

- Other chemicals will be received at the plant site by trucks. Calcined
petroleum coke will be transported to the plant by truck or by railway wagons.
After unloading, caicined petroleum coke will be stored in three silos having
capacity for about one month;

- Coal tar pitch will be transported to the plant site by trucks and stored in 3
tanks. The storage tanks will be indirectly heated, sufficient for 1.0 month
requirement; and

- From the silos/tanks, different materia! will be transported to the consumption
areas by suitable conveying system.
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2.5.6.3 Power Requirement

Aluminium smelters are highly power intensive and electricity is considered as a
major raw material for aluminium production. The total power requirement of the
proposed smelter project is about 549 MW. The break-up of the power
requirement is given as below:-

s Pot Room : 508 MW

* Pot line Auxiliary 15 MW

« (Carbon Area : 10 MW

» (Cast House 16 MW

= Auxiliaries & Miscellaneous i S MW

«  Township : 5 MW
Total : 549 MW

The power requirement will be met from the proposed 750 MW (5 x 150 MW) coal
based captive thermal power plant with one unit of 150 MW as standby. At any
given time only five units will be in operation and one unit will be in standby
mode. The power requirement for construction and station start-up together with

emergency back-up power will be met from the nearby located Morwa sub-station
of MSEB.

2.5.6.4 Water Requirement

The total water requirement during operation phase of the project will be 4600
m>/hr, which includes domestic, industrial and allied activities including water
requirement for greenbelt development. The break up of the water required is as

given in Table 2.6. The water balance of proposed smelter complex is shown in
Figure-2.5.

TABLE-2.6
WATER REQUIREMENT (OPERATIONAL PHASE)
Particulars Water Consumption (m?/hr)

Smelter plant 1408
Captive Power Plant 3600
Potable water in plant and Colony 45
Green belt 35
Total Gross Water Requirement 5088
Water Recycling 488
Net Fresh Water Requirement 4600

The total water requirement of the project will be 5088 m3/hr. About 453 m3/hr of
wastewater will be generated in the CPP and smelter, which will be treated and
reused in the smelting process. The treated domestic wastewater of 35-m3/hr
from the colony and plant will-be utilized in greenbeit development. Therefore the
net fresh water requirement of the project will be 4600 m?/Ar. The fresh water
requirement of 4600 m>/hr shall be met from Gopad River, which is at a distance
of about 35 km by laying pipe line. Energy Department of Madhya Pradesh has
already allocated 45.12-cft/sec (4600 m’/hr) of water from Gopad River for the
project. Suitable arrangement will be made for drawl & conveying of water to the
project site.
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After conducting the hydrological study of the water intake system from Gopad
river the suitable means will be developed for the water off take from river.

Raw water will be drawn from Gopad river through pipelines after constructing a
pump house on Gopad river and sent to in plant raw water reservoir which will be
provided with at least 5 days storage of consumptive use of water to meet any
exigency. Part of the pipeline will run above ground on trestles and part will be
laid underground. .

Raw water from the reservoir will be sent to the captive power plant’s water
treatment plant & pumping station. Clarified and filtered water will be directly
pumped to the township and aluminium smelter water storage tank.

2.5.6.5 Transportation

The proposed aluminium smelter complex site is situated at about 0.7-km on
National Highway (NH-75E) connecting Ranchi to Rewa via Singrauli. As part of
the infrastructural facilities for transportation of heavy equipment and material, a
heavy-duty approach road connecting National Highway and plant site needs to
be constructed. An approach road to township will connect the main approach
road between plant and national highway (NH-75E).

The main raw material viz., alumina for the proposed smelter will be transported
by special alumina rail wagons from the Hindalco's alumina refinery at Orissa. The
movement of Calcined Petroleum coke {CP coke), Furnace Qil and 50% of the
finished product will be transported through railway system.

Hindalco will own special alumina wagons under Railway’s policy of “own your
wagon scheme”, A turn around time of 7 to 8 days have been estimated while
calculating number of alumina wagons required for transportation of alumina from
alumina refinery to smelter at Bargawan. It is estimated that approximately 280
number of alumina wagons are required including 10% for breakdown and
maintenance.

The coal for the captive power plant shall be transported by a Merry-Go-Round
(MGR) system of 25-km. For this a rake of 41 N-Box wagons with average 55
tonnes load in each wagon will be required. The rake will make 3 - 4 round trips
in 24 hours.

25 6.6 Township

The proposed township shall cater to the requirement of aluminium smelter as
well as the needs of captive power plant, security personnel and supporting staff.
Provision will be kept for future expansion of township. Considering the location
of the proposed township about 70% satisfaction level of the accommodation of
the employees has been taken into account.
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2.5.7

2.6

Employment Potential

The proposed project presents vast opportunities of employment to various
positions under various. cadres viz. Management, supervisory, skilled workmen,
semi-skilled workmen and unskilled workmen besides casual workmen.

Large number of local personnel would be mostly recruited in unskilled, semi
skilled office assistant categories etc. These personnel need training and
orientation before project starts. The employment of local people in primary and
secondary sectors of project shall upgrade the prosperity of the region. But many
skilled and highly skilled personnel have to be brought from outside / nearby the
project area,

The total manpower required for the proposed mining project under various

categories is 1495 persons. The break-up of the manpower requirement is shown
in Table=-2.7.

TABLE-2.7
BREAK-UP OF MANPOWER REQUIREMENT
Unit Technical Non-Technical Total
Smelter 780 90 870
Captive power plant 390 235 625
Total 1170 325 1495

Assessment of New and Untested Technology for the Risk of
Technological Failure

Plant smelter technology will be of latest high amperage cells in view of
productivity, efficient process and environmental control, lower specific energy
configuration, etc such as AP-35 technology for Aluminium Pechiney (ALCAN
Group) of France,

Electrolytic operations are proposed to be carried out at a cell amperage of 360-
KA. Generally, higher cell amperages are conducive to more economical
production and tendency has been to achieve higher current intensities.

The process has remained basically the same since the end of last century.
However, immense improvement in current efficiency has been carried out since
then. In the most modern technology available now, the amperage of cell has
been increased to 360-KA and above. Other trends in technological developments
are with respect to anode design, cathode design, cell design, voltage control, bus
bar arrangement, pot fume exhaust system and dry scrubbing etc.

Hindalco will be using pre-bake cell technology with 360-KA current in aluminium
smeiter. The technology requires multiple anodes in each cell which are
pre-baked in a separate facility and attached to rods that suspend the anodes in
the ceil. New anodes are exchanged for spent anodes. “Anode butts” are recycled
in the process of forming new anodes.

VIMTA Labs Limited, Hyderabad c2-32
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Advantages of Pre-baked Technology

The use of centre-worked pre-bake cells with automatic multiple feeding points
are considered to be best available technology for the production of primary
aluminium with following advantages:

Point feeders enable more precise, incremental feeding for better cell
operation. They are generally located at the centre of the cell and thereby cut
down on the diffusion required to move dissolved alumina to the anodic
reaction sites;

Point feeders enable “just-in-time alumina supply” to permit optimum cell
operation;

The controlled addition of discrete amounts of alumina enhances the
dissolution process, which aids in improving cell stability and control,
minimizing anode effects and decreasing the formation of undissolved sludge
on the cathode. By anode effects < 0.1 /day, GHCs evolution like CaFs, CF,
are minimal;

PAHs are evolved due to incomplete combustion of hydrocarbons in pitch used
to form the anodes. The use of pre-bake anodes will virtually eliminate the
emissions of PAHs. The baking furnace is provided with a fume treatment
plant to trap most of this condensed tar let out; :

Complete hood coverage of the cells, which will be connected to a gas exhaust
and filter, The use of robust cell covers and adequate fume extraction rates
ensyres minimum fugitive emissions;

Control firing of furnaces to optimize the energy use and reduce PAH and NO,
emissions;

Destruction of cyanides, tars and hydrocarbons in an afterburner if they have
not been removed by other abatement techniques; and

Use of sealed or indirect cooling systems for reducing the contamination of the
water and reduction of the water consumption.

The salient environmental protection features are given in Table-2.8.

TABLE-2.8
SALIENT ENVIRONMENT FEATURES
Area Pollutant Controlled Method of Control
Carbon Paste Plant Coal Dust Dust  suppression and collection
CTPV system
CP coke based dry scrubber
Anode Bake Oven CTPV Efficient combustion
Fluoride fumes Dry scrubbing

Alumina Transfer Fugitive alumina dust | Dense phase conveying

Pot recoms Flucride fumes FTP _with Dry alumina scrubbing
VIMTA Labs Limited, Hyderabad c2-33
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Area Pollutant Controlled Method of Control
Technology
GHG emissions Reduced anode effect frequency and

duration by automatic multipie point
feeding system for alumina feeding
Highest energy efficiency

Minimum carbon consumption

The above pollution control measures will give best performance standards as
given in Table-2.9,

TABLE-2.9
PERFORMANCE STANDARDS OF BUILT-IN CONTROL EQUIPMENT
Particulars MoEF Present Mahan's Best
Standards Indian Proposed |Demonstrated
Smelters Project Technology

Totali Fluoride emissions 0.8 1.0 0.7 0.7
(Kg/t of Al}
Dust emissions (mg/Nm?}
Pot rooms 100 150 100 100
Anode baking furnace 50 150 50 50
PFC emissions (Ka/t of Al NA 0.3 0.07 0.05
PAH emissions (Kg/t of Al) NA 0.05 0.02 0.01
SPL generation (Kg/t of NA 30-50 18 15
Al

It can be observed that the Point Feeder Pre-Bake (PFPB) is worldwide proven
and environmentally friendly technology.

2.7 Sources of Pollution
The various types of pollution from the proposed aluminium smelter complex are
categorized under the following types:
» Air pollution;
« Water pollution;
e Pollution emanating due to solid waste; and
« Noise pollution.
Electrolytic cells in smelter are the major sources of gaseous emissions. In
addition, wastewater and solid waste will also be generated. The quantities and
the compeosition of the gaseous, liquid and solid waste that will be generated in
the piant will be regulated and treated such that their final disposal into the
environment meets all the statutory requirements and the environmental impacts
are minimized.
2.7.1 Poiiution Load from the Smelter Plant and CPP
The major pollutants emitting from the smelter plant and CPP will be gaseous
(SO,, CO, F and NOx) and particuiates. These gaseous pollutants in the smelter
plant would come from pot room, furmne treatment plant, baking furnace and cast
VIMTA Labs Limited, Hyderabad C2-34
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house and stacks attached to CPP. Proper control measures will be installed by
project proponents to minimize the stack emissions and ‘to maintain the air
quality below the stipulated/permissible limits prescribed by National Ambient Air
Quality Standards. Effluents will be generated from cooling tower blowdown,
wash water and wastewater from sanitary facilities. Sanitary effluents wili be
treated in sanitary wastewater treatment plant. The cooling water blow down will
be treated and reused in the process. The solid waste generated will be
encapsulated and will be disposed in secured landfill as per CREP guidelines. The
ash will be disposed of as High Concentrate Slurry in ash pond. The details of the
emission load and its control measures are elaborated in the following sections.
The pollution load of particulate matter and fluorides are calculated based on the
CREP norms. The norms specified are given in Table-2.10.

TABLE-2.10
CREP SPECIFIED NORMS
Sr. No. Source of Emission Pollutant Limit
1 Anode Bake Oven Particulate Matter 50 mg/Nm?
2 Pot room through FTP Particulate Matter 100 mg/Nm?
3 Anode Bake QOven Fluoride 0.8 kg/t of aluminium
4 Fume Treatment Plant Fluoride - produced
5 Pot rocm Fluoride
6 CPP Particulate Matter 100 mg/Nm?

2.7.1.1 Air Emissions

There will be nine point emission sources connected to -various units in the
proposed smelter. The important stacks will be monitored on regular basis. The
details of expected stack emissions are given In Table-2.11. Hindalco will~
implement the various air pollution control measures to reduce the air emissions.

» Advanced dry-scrubbing system will be provided with efficient collection
system for reducing fluoride emissions from pot lines;

« Hooded cells to reduce fugitive losses;
s larger anodes will be used to reduce emissions;
» Hyper dense phase system for dust free alumina transfer will be used;
+ Dust suppression systems will be practiced;
* Regular monitoring of the air poliution control system;
« Low NOx burners to control NOx emissions from CPP; and
« Highly efficient ESP to control emissions of particulate matter’in CPP.
TABLE-2.11
STACK AND EMISSION DETAILS
Sr. Stacks Dia H Exit Exit | Flow Emission Rate (g/s)
No, Attached {m) | (m) Vel Temp | (Nm?{ SO, NOy | SPM | F | PAH
(m/s) | (°C) | sec)
Captive Power Plant
1 [ cpp-1 3.5 ;120 | 236 140 164 | 2156 | 194.0 | 164 [ - -
2 i CcpP-2 ' 3.5 | 120 | 236 140 164 | 2156 | 194.0 | 164 | -- [ -
3 | cpp-3 3.5 | 120 | 236 140 164 [215.6 | 194.0 | 164 | - | --
4 | cpp-a 35 [ 120 [ 236 140 164 | 215.6 | 194.0 | 16.4 | -- --
5 [ cpp-5 3.5 | 120 23.6 140 164 121561 194.0] 1641 - | -
VIMTA Labs Limited, Hyderabad Cc2-35
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Sr. Stacks Dia H Exit Exit | Flow Emission Rate (g/s
No. Attached (m)-| (m) Vel Temp | {Nm*] SO, NOx | SPM| F | PAH
(m/s) | (°C) sec)
Aluminium Smelter
6 Gas Treatment | 4.3 80 20.0 90 238.4 | 554 - 23.8 |04 --
Plant
7 Gas Treatment 4.3 80 20.0 90 2384 | 55.4 - 23.8 | 04 --
Plant
8 Baking Furnace 1.9 50 20.0 250 32.3 20.6 - 1.6 10.1] 0.1

The details of the emission rate calculations for the above stacks are presented in
Annexure-IV,

2.7.1.2 Fluoride Emissions

® Fluoride Emissions from Aluminium Smelter

The fluoride balance is based on fluoride consumption of 10 kg/t of aluminium as
specified by CREP.

With the excellent hood design coupled with automated cell operation, pots will
be operated with higher gas collection efficiency, which limits the fugitive
emissions to 0.6 kg/t of aluminium. Fluorides from the collected gases are then
removed by GTP, limiting the stack emissions of fluoride to 0.08kg/t of
aluminium. Thus, the total fluoride emissions from pot room will be 0.68 kg/t of
aluminium. In the bake oven plant, fluoride emissions will be limited to 0.01 kg/t
of aluminium by installing scrubbers. Consequently, the total fluoride emissions
from smelter will be 0.69 kg/t of aluminium as against a standard of 0.8 kag/t of
aluminium. The annuai fluoride emission load from proposed smelter plant will be
224.2 tonnes, The fluoride balance is shown in Figure-2.6.

The fluoride emissions are mainly emitted from the following point sources as
outlined in fluoride balance:

» Emissions through Fume Treatment Plant stacks (0.08 kg/ton of output);
> Fugitive emissions from pot rooms (0.6 kg/ton of output); and
» Anode baking furnace (0.01 kg/ton of ocutput).

2.7.2 Liquid Waste Generation from Smelter
Blow down from cooling towers will be the main sources of the wastewater from
CPP and smelter. Besides this, domestic waste from canteen and toilets will be
generated in the plant. The wastewater generated in CPP and smelter will be
treated and reused in smelting process. The treated domestic wastewater from
colony and plant will be used in greenbelt development. The wastewater
generated in the proposed project is given in Table-2.12.

VIMTA Labs Limited, Hyderabad C2-36
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TABLE-2.12
WASTEWATER GENERATION
Sr. Wastewater Losses Reuse Remark
No. Source Quantity | (m?/hr) | (m®/hr)
(m?/hr)
1 Coaling tower 560 307 -- Ash handling
blowdown from CPP
33 - Fly ash conditioning
107 - Coal Handling
58 Smelting process
55 Smelting process
2 Smelter 340 340 Smelting process
3 Domestic waste 35 35 Greenbelt
Total 935 447 488

Total wastewater generation the smelter project and CPP will be 935-m*/hr.
About 447-m*/hr will be lost in evaporation and balance 488 m?/hr will be utilized
in the smelting process and greenbelt development. The water balance of smelter
is shown in Figure-2.5.

2.7.2.1 Storm Water Management

2.7.3

During first showers in monsoon season, the fugitive emissions of fluorides, which
get deposited on roof top and other areas, will be washed out and this rainwater
will be collected in storm water pond. The necessary drains will be constructed
within the piant area to collect the run-off water. Storm water coilection pond will
be constructed with appropriate lining to prevent contamination of ground water.
The stored storm water will be utilized in smelter operation. This will help to
conserve the fresh water sources. If the storm water tank starts over flowing, the
water will be analyzed for fluoride content before discharging outside. The
discharging water will be treated in de-fluoridation system if the fluoride content
is found to be more than stipulated standards.

Solid Waste

The major categories of solid waste expected during aluminum smelter operation
will be from Spent Pot Lining (SPL) and impregnation from eiectrolysis unit, coke
fines (burnt) and refractory from bake oven, sundry waste from plant, ladle
cleaning refractory, cast house refractory, effluent treatment plant sludge and
domestic solid waste etc.

In pots, solid waste will be generated in the form of butts, which will be cleared
from attached waste material and utilized in anode plant. The waste materiai
from the butts will be reused in bath preparation in pot.

The major solid waste generated in the smelter plant will be Spent Pot Lining
(SPL) in reduction piant (Pot room), used oil from various units and dross from
cast house. Quantitative estimation of solid waste generation from the above
units is presented in Table-2.13.
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TJABLE-2.13
DETAILS OF EXPECTED SOLID WASTE
Sr. | Type of Waste Unit Quantity | Mode of Disposal
No.
Smelter Project
1 | Spent Pot Lining (from TPA 5800 This will be disposed-off in
5" year onwards) secured landfill as per CPCB
guidelines.
2 Used Qil KLPA 7.0 This will be sent to authorized
recyclers '
3 | Used Batteries Banks/year 35 This will be sent back to
suppliers
4 Dross TPA 1400 Soid tb secondary recyclers
Captive Power Plant
i Ash Wil be utilized in various
Total TPD 3170 construction material & land
Bottom ash TPD 635 fill and balance will be
Fly ash TPD 2535 disposed off in ash pond

The cathode consists of carbon blocks with
insulation. The life of these cathodes is approximately 2500 days. Over this
period of time, the carbon in blocks gets graphitised and impregnated with
fluoride salts resulting in reduction of pot efficiency. These spent linings contain
10 to 12% fluoride. These are designated as hazardous wastes as per the
schedule of Hazardous Wastes Rules. The quantity of SPL generated depends
upon number of pot failures and hence is a function of smelter operation. The
failure of one pot generates approximately 17 to 20 tonnes of SPL. The typical

analysis of spent pot lining is given in Table-2.14.

TABLE-2.14
TYPICAL ANALYSIS OF SPENT POT LINING

refractory material

lining for

Sr.No. Parameter Characteristics in % (Except pH)
Carbon Block Insulation Brick
1 pH 10 10
2 Carbon 45-50 -
3 Aluminium 4-6 25
4 Silica 1.0-1.5 -
5 Iron 0.5-1.0 -
& Sodium 15-20 19
7 Fluoride 10-12 8
8 Aluminium Carbide 0.2-0.5 -
9 Others 10-15 -

Source: CPCB (COINDS/51/1994-95)}

2.7.4 Noise Pollution

The noise levels from various noise generating sources of proposed pilant are

expected to range as given in Table-2.15.
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TABLE-2.15
SOURCE NOISE LEVELS IN THE PROPOSED PLANT

Sr. No. |

Unit

Noise Level dB{A) [1m away]

Smelter Plant

1 Reduction Plant
Pot line 80-86
Alumina storage area 80-86
2 Carbon Plant
Compressor House 85-95
CP coke unioading area 80-90
Anode paste plant 80-85
3 Casting Plant 80-85
4 Work Shop Area 80-85
Captive Power Plant
1 Turbine unit 80-85
2 Cooling tower 65-70
3 Air compressors 80-85
4 Transformer 70-75
5 Boilers 80-85

e Noise Control

Acoustic enclosures will be provided wherever required to control the noise level
below 85 dB(A). Wherever, it is not possible technically to meet the required
noise levels, personal protection equipment will be provided to the workers. The
wide green belt around the plant will attenuate the noise levels out side the plant

boundary.

VIMTA Labs Limited, Hyderabad
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3.0

3.1.1

DESCRIPTION OF THE ENVIRONMENT

Introduction

This chapter illustrates the description of the existing environmental status of the
study area with reference to the prominent environmental attributes. The study
area covers the area falling within 10-km radius around the proposed project site.

The existing environmental setting is considered to adjudge the baseline
environmental conditions, which are described with respect to climate, hydro-
geological aspects, atmospheric conditions, water quality, soil quality, vegetation
pattern, ecology, socio-economic profiles of people, land use, The objective of this
section is to define the present environmental status which would help in
assessing the environmental impacts due to the proposed project.

This report incorporates the baseline data generated through primary survey
covering three seasons: winter, pre-monsoon and post-monsoon.

Winter 2007 - 1% December 2007 to 28" February 2008
Pre-monsoon 2008 - 1** March 2008 to 30™ May 2008
Post-monsoon2008 - 1% September 2008 to 31 December 2008

The description of the existing environmental quality with seasonal variations are
depicted in the following sections.

Methodology

Appropriate methodologies have been followed in developing the FIA/EMP report.
The methodology adopted for the study is outlined below:

» Conducting reconnaissance surveys for knowing the study area; and

« Selecting sampling locations for conducting various environment baseline
studies. -

The sampling locations have been selected on the basis of the following:

» Predominant wind directions recorded by the India Meteorological Department
(IMD) at Sidhi; .

» Existing topography;

+ Drainage pattern and location of existing surface water bodies. like
lakes/ponds, rivers and streams;

¢ Location of villages/towns/sensitive areas; and
* Areas, which represent baseline conditions.

The field observations have been used to:

+ Assess the positive and negative impacts due to the proposed project; and

VIMTA Labs Limited, Hyderabad Cc3-1
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3.2

3.2.1

* Suggest appropriate mitigation measures for negating the adverse
environmental impacts, if any; and

¢ Suggesting post-project monitoring requirements and suitable mechanism for it.

Land Use Studies

Studies on land use aspects of eco-system play an important role in identifying

sensitive issues and taking appropriate actions by maintaining ‘Ecological
Homeostatis’ for development of the region.

The objectives of land use studies are:

* To determine the existing land use pattern in the study area;

* To analyze the impacts on land use in the study area; and

» To give recommendations for optimizing the future land use pattern vis-a-vis
proposed project in the study area and its associated impacts.

Land use Pattern of Study Area

The landuse pattern within 10-Km radius zone around the proposed site has been
studied by collecting remote sensing data.

The 10-km zone around proposed site falls in Deosar Tehsil of Sidhi District and
covers about 51 villages. The village-wise land use pattern based on secondary
data (Census of India, 2001 Census) is presented in Annexure-V.

3.2.1.1 Land Use Pattern Based on Remote Sensing Data

Remote sensing satellite imageries were collected and interpreted for the 10-km
radius study area for analyzing the landuse pattern of the study area, Based on
the satellite data landuse/ land cover maps have been prepared.

The present land use / land cover maps were prepared based on the classification
system of National standards. For explanation for each of the land use category
the details as given in Table-3.2.1 were considered.

TABLE-3.2.1
LAND USE/LAND COVER CLASSIFICATION SYSTEM
Sr. No. Levei-1 Level-2
1 Built-up Land Town/cities
Villages

Institution/Industry/Godown etc
Plotted Area/Layout

2 Agriculture Land Crop Land
Plantations
Fallow

3 Forest Evergreen/Semi evergreen
Deciduous

Forest Plantation

VIMTA Labs Limited, Hyderabad €3-2
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C) Sr. No. Level-1 Level-2
4 Wastelands Rocky/Stony Waste
() Land with /without scrubs
- ‘ .| Saline/sandy & Marshy/swampy
O 5 Water Bodies River/Stream
Lake/Reservoir/Tanks

6 Others . Orchard/Other Plantation
O Shifting cultivation
Salt Pans, Snow covered/Glacial
{j Barren/Vacant Land

IRS-P6 Geo-Coded FCC on 1:155,000 scale of LISS-3 was acquired for May, 2007
and was used for the mapping and interpretation. Besides, other collateral data
as available in the form of maps, charts, census records, other reports and
especially topographical survey of India maps on 1:50,000 scale are used. In
addition to this, ground truth survey was also conducted to verify and confirm the
ground features.

The methodology adopted for preparation of landuse/landcover thematic map is
monoscopic visuai interpretation of geo-coded scenes of IRS-P6 satellite LISS-3
and field observations are taken. The various steps involved in the study are
preparatory field work, field survey and post field work.

* Pre-field Interpretation of Satellite Data

used for pre-field interpretation work. Taking the help of topo sheets, geology,
geomorphology and by using the image elements the features are identified and
delineated the boundaries roughly. Each feature is identified on image by their
image elements like tone, texture, colour, shape, size, pattern and association. A
tentative legend in terms of land cover and landuse, physiography and erosion
was formulated. The sample areas for field check are selected covering all the
physiography, landuse / landcover feature cum image characteristics.

¢ Ground Truth Collection

Both topo sheets and imagery were taken for field verification and a transverse
plan using existing road network was made to cover as many representative
sample areas as possible to observe the broad landuse features and to adjust the
C) sample areas according to field conditions. Detailed field observations and
investigations were carried out and noted the landuse features on the imagery.

C
O
O
O
O
O
O The False Color Composite (FCC) of IRS-P6 satellite data at 1:155,000 scale are
Q
O
O
O
Q

O « Post Field Work

{J The base maps of the study area were prepared, with the help of Survey of India
Toposheets on 1:50,000 scate. Preliminary interpreted land use and the land

'D cover features boundaries from IRS-P6 False Colour Composite were modified in

‘ light of field information and the final thematic details were transferred onto the

- base maps. The final interpreted and ciassified thematic map was cartographed.

\) The cartographic map was coloured with standard colour coding and detailed

@ VIMTA Labs Limited, Hyderabad ' C3-3
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description of feature with standard symbols. All the classes noted and marked by
the standard legend on the map.

The final output would be the landuse/land cover 'map on 1: 50000 scale,
numerals were given different colour code for each category as shown in map.
Area estimation of all features of Land use/Land cover categories were noted.

+ Observations

The following are the main interpreted landuse/land cover classes of the study
area and their respective areas are given in hectares in Table-3.2.2 for the year
2007. The land use pattern within 10-km radius based on IRS-P6 for the year
May 2007 is shown in Figure-3.2.1. The landuse/ land cover thematic map of the
area is given in Figure-3.2.2.

TABLE-3.2.2
LANDUSE BREAKUP BASED ON IRS-P6 DATA

Sr. Land Use Area (ha) Percentage
No.
1 Built-up Area 2763.07 6.2
2 Degraded/Reserved/Protected Forest 17986.70 40.7
3 Plantation 112.26 0.3
4 Mixed/Dense Jungle 2900.29 8.5
5 Agricultural Area 8732.33 19.7
6 Waste Land with/without Scrub 7103.46 16.0
7 Stony/Rocky/Barren Area 3778.41 8.5
8 Water Body 934.34 2.1
Total 44310.85 100.0

Note: Data collected for May 2007

VIMTA Labs Limited, Hyderabad c3-4

O

O Q0

o

OO0

N
/

g

O OO

OGRS

OCUCUOUULOCUCOOD

|



Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

g2°20 g2°25' g2°a0"
i N
% E
az°20 B2°25' 92°30
Project Site "I
Scale: s
] 2 4 6 Killometars
[E—
— Project Site 1: 155000
Data Source:
IRSPE: LISS3
20 May 2007
FIGURE-3.2.1
STUDY AREA ON SATELLITE IMAGERY MAP
VIMTA Labs Limited, Hyderabad . c3-5



CoooC oo oo o0O0

—

O
9
0
O
O
0O

> O OO0 0000000



; EINDALCO) Comprehensive Environmental Impact Assessment for the Proposed 3,25 LTPA Capacity

\3 N Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

fj : . Chapter-3

. Description of the Environment

O 82°20" 82°25 8230

0 00

o

O
)
O
O -

o O

S

U T
g2e20 B2°28' B2°30Q'

(:\
) LEGEND Builtup Area i
Degraded/Piot/Ras, Forest * l E "
(\j . Scale ?
— Drainage Plasation ) z + © HacEaR
O Rosd Mixed/Dense Jungle 1: 155,000
Railway Lina Agricukure Land
P o Land wihsithou Scrub
() — Pdesie DATA SOURCE:
e Stonyhocky/Datan Aiea IRS PG ; LISS3
20 May 2007
- ' " Water Body
[\‘_\) L rrrrr—

FIGURE-3.2.2
() THEMATIC MAP SHOWING LAND USE/LAND COVER

9, VIMTA Labs Limited, Hyderabad C3-6



oOoCcocoOoCcCCco oo COO0O0O0O0OCO0O00O0OCO0O0O0O0O00O0O0O0



C OO0 000UV 0 000

®

O C O OO 00

O

SO

\NDALGO) Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

3.3  Soil Characteristics
It is essential to determine the potentiality of soil in the area and to identify the
impacts of plant activities on soil quality. Accordingly, the soil quality assessment
has been carried out.
The sampling locations have been identified with the following objectives:
To determine the baseline soil characteristics of the study area;
+ To determine the impact of proposed project on soil characteristics; and
To determine the impact on soils more importantlty from agricultural
productivity point of view.
3.3.1 Data Generation
For studying soil profile of the region, a total of eight sampling locations were
selected to assess the existing soil conditions in and around the proposed project
site. The details of the soil sampling locations are given in Table-3.3.1 and are
shown in Figure-3.3.1.
TABLE-3.3.1
DETAILS OF SOIL SAMPLING LOCATIONS
Code Location Distance from Direction w.r.t Present
No proposed site (Km) Proposed site land use
S1 Proposed plant site -~ -- Agricultural
s2 Bargawan Village 3.5 S Agricultural
53 Gidher Village 5.0 N Agricultural
S4 Qragari Village 1.9 NW Agricultural
S5 Barauniya Village ) 1.2 SE Agriculturat
S6 Borakhar Village 3.3 ESE Agricultural
S7 Wagadih Village 4.8 WSW Agricultural
S8 Majhigawan village 5.0 NE Agricuitural
Composite soil samples were collected by ramming a core-cutter into the soil to a
depth of 30, 60 and 90-cm at each location. The physicai, chemical and heavy
metal concentrations were determined in each composite soil sample. The soil
quality at all the locations during the study period is given in Table-3.3.1. The
results are compared with standard classification given in Table-3.3.2 to Table-
3.3.4. Standard soil classification is given in Table-3.3.5.
VIMTA Labs Limited, Hyderabad . c3-7
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minparcol | Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

3.3.2 Baseline Soil Status winter Season (2007-08)

3.3.3

It has been observed that the texture of soil is mostly clay in the study area. It

has been observed that the pH of the soil ranged from 7.8 to 8.1, indicates
moderately alkaline in nature.

The electrical conductivity was observed to be in the range of 149 - 214 pS/cm,
with the maximum observed at Wagadih village (S7) and the minimum at Gidher
village (S3) during the study period.

The phosphorus values ranged between 148.2 - 266.4 Kg/ha. The maximum
value (266.4) was found at Gidher village (S3) and the minimum value (148.2) at

Barokhar village (S6). The phosphorous values are varying from sufficient to
more than sufficient category.

The nitrogen values ranged between 53.7- 86.8 Kg/ha. The maximum value was
observed at Gidher village. The minimum value was observed at Barauniya

village. The nitrogen values are varying from very less to less category, hence not
very suitable for agriculture.

The potassium values ranged between 511.2-761.4 kg/ha. The maximum value
was found at Gidher village and the minimum value was observed at Barauniya

village. The potassium values are varying from less to more than sufficient
category.

Baseline Soil Status Pre-Monsgon Season (2008)

It has been observed that the texture of soil is mostly clay in the study area. It

has been observed that the pH of the soil ranged from 6.9 to 7.5, indicates
moderately alkaline in nature.

The electrical conductivity was observed to be in the range of 57 - 103 pS/cm,
with the maximum observed at Bargawan village (S2) and the minimum at
Majhigawa village (S8) during the study period.

The phosphorus values ranged between 65 ~ 101 Kg/ha. The maximum value
(101) was found at Plant Site and the minimum value (65) at Barokhar village.

The phosphorous values are varying from on an average sufficient to more than
sufficient category. '

The nitrogen values ranged between 30- 73 Kg/ha. The maximum value was
observed at Barckhar village. The minimum value was observed at Majhigawa

village. The nitrogen values are varying from very less to less category, hence not
very suitable for agriculture.

The potassium values ranged between 281-453 kg/ha. The maximum value was
found at Majhigawa village and the minimum value was observed at plant site,
The potassium values are varying from average to more than sufficient category.

VIMTA Labs Limited, Hyderabad c3-12
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3.3.4 Baseline Soil Status Post-Monsoon Season (2008)

It has been observed that the texture of soil is-mostly clay in the study area. It
has been observed that the pH of the soil ranged from 5.6 to 6.8, indicates
moderately alkaline in nature.

The electrical conductivity was observed to be in the range of 57 - 103 uS/cm,
with the maximum observed at Bargawan village (S2) and the minimum at
Majhigawa village (S8) during the study period.

The phosphorus values ranged between 65.1-104.7 Kg/ha. The maximum value
(104.7) was found at Waghadih village (S7) and the minimum value (65.1) at
Barokhar village(S6). The phosphorous values are varying from on an average
sufficient to more than sufficient category.

The nitrogen values ranged between 29.6- 73.1 Kg/ha. The maximum value was
observed at Barokhar village(S6). The minimum value was observed at
Majhigawa village, The nitrogen values are varying from very less to less category,
hence not very suitable for agriculture.

The potassium values ranged between 280.7-452.8 kg/ha. The maximum value
was found at Majhigawa village (S8) and the minimum value was observed at
Plant site (S1). The potassium values are varying from average to more than
sufficient category.

TABLE-3.3.5
STANDARD SOIL CLASSIFICATION

Sr. No. Soil Test Classification
4.5 extremely acidic

[

o
I
A

5.50 very strongly acidic

6.0 moderately acidic
6.50 slightly acidic

7.30 neutrat

7.80 slightly alkaline

-8.50 moderately alkaline
1-9.0 strongly alkaline

9.01 very strongly alkaline

2 Salinity Electrical Conductivity Upto 1.00 average

{(mmhos/cm) 1.01-2.00 harmful to germination
(1 ppm = 640 mmho/cm) 2.01-3.00 harmful to crops (sensitive
to salts)

3 L Organic Carbon Upto 0.2: very less

0.21-0.4: less

0.41-0.5 medium,

0.51-0.8: on an average sufficient
0.81-1.00: sufficient

>1.0 more than sufficient

4 Nitrogen (Kg/ha) Upto 50 very less

51-100 less

101-150 good

151-300 better

1
1
1
1
1
1

s o BN I e R s R T, NN

.5
5
.0
.5
3
.8
5
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3.4

3.4.1

Sr. No. Soil Test Classification
>300 sufficient
5 Phosphorus (Kg/ha) Upto 15 very less
16-30 less

31-50 medium,

51-65 on an average sufficient
66-80 sufficient

>80 more than sufficient

6 Potash {(Kg/ha) 0 -120 very less

120-180 less

181-240 medium

241-300 average

301-360 better

>360 more than sufficient

Source: Handbook of Agriculture, ICAR, New Delhi

Meteorology

The meteorologicai data recorded during the monitoring period is very useful for
proper interpretation of the baseline information as well as for input prediction
models for air quality dispersion. Historical data on meteorological parameters will

also play an important role in identifying the general meteorological regime of the
region.

The year may broadly be divided into four seasons:

= Winter season : December to February
= Pre-monsoon season : March to May

=  Monsoon season : June to September

* Post-monsoon season October to November

On-site monitoring was undertaken for various meteorological variables in order
to generate the site-specific data. The central micro-meteorological station was
instailed near Barauniya village at a height of about 4-m from ground level free
from any obstruction. Data was collected at every hour continuously from 1%
December 2007 to 29" February 2008, 1% March to 31% May 2008 and 1°
September 2008 to 31% December 2008. The data generated is then compared
with the meteorological data generated by nearest India Meteorological
Department (IMD) station located at Sidhi. The available meteorological data of
IMD, Sidhi station has been coliected and analyzed.

Meteorological Data Generated at site

The meteorolegical parameters were recorded on hourly basis during the study
period and comprises of parameters like wind speed, wind direction (from O to
360 degrees), temperature, relative humidity, atmospheric pressure, rainfall and
cloud cover. The maximum, minimum and average values for all the parameters
except wind speed and direction are presented in Table-3.4.1.

VIMTA Labs Limited, Hyderabad c3-14
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TJABLE-3.4.1
SUMMARY OF THE METEOROLOGICAL DATA GENERATED AT SITE

Month Temperature Relative Rainfall | Atmospheric
(°c) Humidity (%) (mm) Pressure
{(mb)

Max Min Max Min Max Min
December, 2006 24.3 8.0 65 50 0.0 987.1 | 984.3
January, 2007 314 8.2 68 47 0.0 988.4 | 983.5
February, 2007 32.3 12.2 66 44 0.0 986.6 | 981.4
March-2008 38.5 16.6 48 28 0.0 980 978
April, 2008 44.4 25.9 37 24 0.0 979 975
May, 2008 44.8 28.9 50 36 0.0 975 973
June, 2008 41.0 25.1 70 60 200.0 970 966.0
July-2008 36.7 25.0 84 78 650.2 965 961.5
August-2008 . 35.6 24.8 82 70 125.5 571.5 | 967.8
Septermber-2008 35.1 22.9 85 72 187.6 975.7 | 972,1
October-2008 34.5 14.6 95 48 10.2 978.5 | 974.2
November-2008 30.1 8.0 70 50 25.3 980.5 | 978.6

s Wind Speed/ Direction

The windrose for the study period representing winter, pre-monsoon, monsoon and

post-monsoon season is shown in Figure-3.4.1 to Figure-3.4.5 and presented in
Table-3.4.2.

‘ TABLE-3.4.2
SUMMARY OF WIND PATTERN AT THE STUDY AREA

Season First . Second Pradominant | Calm
Predominant Predominant Wind Speeds | (%)
Wind Direction | Wind Direction {kmph)
Post Mansoon (2008) | N (13.6%) WNW (8.9%) 1-19 33.0
Winter (2007-08) W (11.5%) E (3.3%) 1-19 70.0
Pre-Monsoon {2008) WNW (1.5%) W (14.6%) 1-19 34.8
Monsoon { 2008) W(26.3%) E(6.72%) i-19 52.3

Note: Figures In parenthesis indicates percentage of time wind blows

Winter Season

Predominant winds from West direction were observed for 11.5 % of the total
time. In E direction the winds were observed for 3.3 % where as in WNW
direction winds were observed for 2.7 %. In other directions, the percentage
frequencies observed were NW (1.6%), NNW (2.3%), N (2.2%), NNE (0.6%),
NE (0.6%), ENE (0.5%), ESE (0.6%), SE (0.0%), SSE(0.5%), S (1.5%), SSW
(1.0%), SW (0.6%) and WSW (0.5 %]). Calm conditions prevailed for 70.0 % of
the total time.

Pre-Monsoon

Predominant winds from WNW direction were observed for 15 % of the total time,
with wind speeds (% frequencies) in the range of 1.0-5.0 kmph (25.5%). In the

VIMTA Labs Limited, Hyderabad C3-15
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West direction the winds were observed for 14.6% of the totai time, with wind
speeds (% frequencies) in the range of 1.0-5.0 kmph (10.3 %), 5.0-11.0 kmph
(3.8 %). Where as in E direction the winds were observed for 5.4% of the total
time. In other directions the percentage frequencies observed were NW (5.1%),
NNW (1.6%), N (0.7%), NNE {0.8%), NE (2.3%), ENE (1.9%), ESE (2.8%), SE
(1.8%), SSE (1.8%), S (2.2%) SSW (3.1%) SW (2.6%) and WSW (3.5%). Calm
conditions prevailed for 34.8% of the total time.

Monsoon Season

Predominant winds from West direction were observed for 17.3% of the total
time, with wind speeds (% frequencies) in the range of 1.0-5.0 kmph (17.3%). In

. the South West direction the winds were observed for 8.2% of the total time, with
wind speeds (% frequencies) in the range of 1.0-5.0 kmph (6.8 %), 5.0-11.0
kmph (1.4 %). Where as in E direction the winds were observed for (7.3%) of the
total time. In other directions the percentage frequencies observed were WNW
(2.1%), NW (2.7%), NW (2.2%), N (1.9%), NNE (2.3%), NE (1.2%), ENE
{1.2%), ESE (0.7%), SE (1.9%) SSE (0.6%) S (1.3%), SSW(0.7%), and WSwW
{1.4%). Calm conditions prevailed for 47.0% of the total time.

Post-monsoon Season

Predominant winds from North direction were observed for 13.6% of the total
time., In WNW direction the winds were observed for 8.9% where as in NW
direction winds were observed for 7.6%. In other directions, the percentage
frequencies observed were NNW (5.0%), NNE (2.9%), NE (2.3%), ENE (1.5%), E
{3.0%), ESE (3.1%), SE {1.2%), SSE (1.1%), S (1.9%), SSW (1.9%), SW
(2.1%), WSW (4.9%), and W (6.0%) . Calm conditions prevailed for 33.0% of
the total time.

3.4.2 Secondary Data collected frorn~ IMD- Sidhi

Secondary data lfrom IMD- Sidhi has been collected for pressure, temperature,
relative humidity, rainfall, evaporation, wind speed and direction. The data at IMD
is usually measured twice a day viz., at 0830 and 1730 hr.

3.4.2.1 Meteorological Data

The secondary meteorological data is collected from the IMD-Sidhi which is the
nearest IMD station to the proposed project. The data collected from IMD includes
wind speed, wind direction (recorded in sixteen directions), temperature, relative
humidity, atmospheric pressure, rainfall and cloud cover over a period of 10
years. The monthly maximum, minimum and average values are collected for all
the parameters except wind speed and direction. The collected data is tabulated
in Table-3.4.3.

VIMTA Labs Limited, Hyderabad C3-16
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FIGURE-3.4.1
SITE SPECIFIC WINDROSE-WINTER SEASON
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FIGURE-3.4.2
SITE SPECIFIC WINDROSE-PRE-MONSOON SEASON
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TABLE-3.4.3
CLIMATOLOGICAL DATA-STATION: IMD, SIDHI

Month Atmospheric Temperature Relative Humidity | Rainfall
Pressure (Mb) (°c) (%) (mm)
0830 1730 Max Min 0830 1730
January 985.4 982.1 32.4 8.5 73 42 0.0
February 983.4 980.0 31.2 11.0 67 36 0.0
March 981.0 977.0 37.6 i5.5 46 25 0.0
April 977.0 972.8 43.4 22.8 34 20 0.0
May 972.8 968.4 44.8 27.6 49 33 40.0
June 969.0 965.4 41.0 26.9 70 59 177.0
July 7 968.5 965.7 37.8 25.5 82 77 665.8
August 969.9 967.2 36.0 25.7 80 72 147.4
| September 974.2 971.0 35.6 23.8 84 75 204.4
October 980.0 976.8 37.4 20.3 68 46 0.0
November 984.1 980.8 34.0 14.4 64 50 0.0
December 985.9 982.6 29.6 8.0 66 © 49 0.0
Total Rainfail 1234.6

3.4.2.2 Wind Speed / Direction

Generally, light to moderate winds prevails throughout the year. Winds were light
and moderate particularly during the morning hours. While during the afternoon
hours the winds were stronger. The wind roses for the study period representing
winter, pre-monsoon, monsoon and post-monsoon seasons along with annual
windrose are shown in Figure-3.4.6 and Figure-3.4.7 and presented in Table-

3.4.4.
TABLE-3.4.4
SUMMARY OF WIND PATTERN - IMD SIDHI
Season First predominant Second predominant Calm condition
winds winds {%)

0830 1730 0830 1730 0830 1730

Winter West West East East 93.0 80.0
(4.5 %) {10.7 %) (2.2 %) (3.3 %)

Pre- West West East East 75.6 35.3
Monsoon (16.7 %) | (47.3 %) (4.3 %) (6.4 %)

Monsoon West West East East 55.8 '59.5
{29.2 %) | (25.2 %) (8.0 %) (7.5 %)

Post West West East East 93.5 a1.5
Monsoon (4.0 %) (4.5 %) (1.5 %) (2.5 %)

Annual West West East East 79.5 66.6
{13.6 %) | (21.8 %) (4.0 %) {4.9 %)

Note: Figures in parenthesis indicates % of time wind blows

3.4.3 Comparison of Primary and Secondary Data

The India Meteorological Department (IMD) records the data at two times a day
viz. 0830 hr and 1730 hr while the site-specific data has been recorded at an
hourly interval. On comparison of site specific data generated for study period vis-
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a-vis the IMD data, slight variations were observed. The following observations are
brought out:

* The temperature recorded on site when compared vis-a-vis the IMD data, slight
variations were found. The mean maximum and mean minimum temperatures
recorded at site during study period were 44.8°C and 8.0° C, whereas the
maximum and minimum values recorded at IMD-Sidhi during the same period
are 32.4°C and 8.0°C respectively;

¢ The Relative Humidity was observed to range from 20-84% during the study
period at the site, whereas according to IMD-Sidhi the Relative Humidity was
observed to be in the range of 36-73% during the same season:

» The wind pattern of the study area is broadly in compassion with the IMD data.
The data generated at project site when compared with the data recorded at IMD,

it is observed that the data generated at the site is broadly in comparison with
regional meteorology, except for minor variations.

VIMTA Labs Limited, Hyderabad c3-22
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FIGURE-3.4.6 (A)
SEASONAL WINDROSES - IMD SIDHI
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3.5 Ambient Air Quality

The ambient air quality with respect to the study zone of 10-km radius around the

proposed project site forms the baseline information. There are no industries in the
study area. Vindhyanagar / Jayant - Singrauli Industrial areas are located more
than 25-km from the proposed smelter site.,

The primary sources of air pollution in the region are transportation and domestic
activities. In addition at locations near the National Highway NH-75 traffic
movement could be a major contributor. Dusty environment also contribute to the
air pollution. The prime objective of the baseline air quality study was to assess the
existing ambient air quality of the area. The study area represents mostly rural
environment.

This section describes the selection of sampling locations, methodology adopted for
sampling, analytical techniques and frequency of sampiing. The AAQ monitoring
has been carried out in the study area during 1 December 2007 to 28" February
2008 covering winter season, 1% March 2008 to 31% May 2008 covering pre-
monsoon and 1% September to 31% December 2008 covering post-monsoon
season.

3.5.1 Methodology adopted for Air Quality Survey
3.5.1.1Selection of Sampling Locations

The baseline status of the ambient air quality has been assessed through a
scientifically designed. ambient air quality-monitoring network. The design of
monitoring network in the air quality surveillance program has been based on the
following considerations:

Meteorological conditions on synoptic scale;
Topography of the study area;

« Representatives of regional background air quality for obtaining baseline status;
and

» Representatives of likely impact areas.

Ambient Air Quality Monitoring (AAQM) stations were set up at eight locations with
due consideration to the above mentioned points. Table-3.5.1 gives the details of
environmental setting around each monitoring station. The location of the selected
stations with reference to the project site is given in the same table and shown in
Figure-3.5.1.

3.5.1.2Frequency and Parameters for Sampling

Ambient air quality monitoring has been carried out with a frequency of two days
per week at all locations during study period. The baseline data of air environment
has been generated for the foliowing parameters:

Total Suspended Particulate Matter (TSPM);
Respirable Particulate Matter (RPM);
Sulphur dioxide (S0;);

Oxides of Nitrogen (NOx);

Carbon Monoxide (CO);

Fluoride (F); and

» PAH.
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TABLE-3.5.1
DETAILS OF AMBIENT AIR QUALITY MONITORING LOCATIONS

Station Name of the Distance Direction Environmental Setting
Code Station from w.r.t
proposed site Proposed
(km) site
AAQL Bargawan Village 3.5 S Rural / Commerciai
AAQ2 Gidher Village 5.0 N Rural residential
AAQ3 Orgari Village 1.9 NW Rural residential
AAQ4 [ Barauniya Village 1.2 SE Rural residential
{close to plant
boundary)
AAQS Barokhar Village 3.3 E Sensitive /residentiai
AAQG Waghadih Village 4.8 W Rural residential
AAQ7 Dharsara Village 7.5 " NE Rural residential
AAQS Biradar Village 3.4 W Rural residential and also
close to the NH - 75E

3.5.1.3 Duration of Sampling

The sampling duration for Suspended Particulate Matter (RSPM & TSPM), SO,, NOx,
F and PAH is twenty-four hourly continuous samples per day. This is to allow a
comparison with the present revised standards mentioned in the latest Gazette
Notification of the Central Pollution Control Board (CPCB) (May 20, 1994). 8-hourly
samples are collected for CO measurements. ’

3.5.1.4 Method of Sampling and Analysis

The method of sampling of various pollutants in ambient air and the analytical tests
followed are given in Annexure-III. '

The air samples were analyzed as per standard methods specified by Central
Pollution Control Board (CPCB), IS: 5184 and American Public Health Association
(APHA).

3.5.1.5 Selection of Instruments for Air Quality Sampling

Respirable Dust Sampiers have been used for monitoring Total Suspended
Particulate Matter (TSPM), Respirable fraction (<10 microns), Fluorides, PAH and
gaseous pollutants like SO, and NOx. Glass tubes are deployed for collection of
grab samples of Carbon monoxide.

3.5.2 Presentation of Primary Data — Baseline Air Quality

Various statistical parameters like 98™ percentile, average, maximum and

minimum values have been computed from the observed raw data for all the AAQ

monitoring stations. The summary of these results for winter, pre-monsoon and

post-monsoon seasons are presented in Table-3.5.2, 3.5.3 & 3.5.4. The results
- of monitoring carried out for three months are presented in Annexure-VI. These
O are compared with the standards prescribed by Central Pollution Control Board
(CPCB) for rural and residential zone.

OGO O0OOCO0OO0O0O0O000000C0O000 OO0 OO0

VIMTA Labs Limited, Hyderabad C3-28

o
0



!HINDJ‘KLC
Iy Y 5

Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

* Summary of Observations

The resuits of the monitored data indicate that the ambient air quality of the region
in general is in conformity with respect to rural / residential norms of the National
Ambient Air Quality Standards of CPCB, with present level of activities.

+ winter season (2007-08)

1]

2]

3]

4]

3l

6]

7]

TSPM: The maximum value for TSPM is observed at Bargawan (AAQ1)

station, as 143.7 ug/m® with the mln:mum value observed at Dharsara

village (AQQ?) station as 59.4 ug/m?® during the study period.

RPM: The ma)ﬂmum value for RPM is observed at Biradar village (AAQSB), as
47.5 pg/m with the minimum value observed at Gidher village (AQQ2) as
20.7 pg/m? during the study period.

S0,: The maximum value for SO, is observed to be 10.2 ng/m> at Biradar
village (AAQ8) and the minimum concentration of SO, was observed at
Waghadih Village (AAQ6) as 6.1 pg/m? during the study period.

NOx: The concentrations for NOx were ranged in 7.2 - 10.8 pg/m? in the
study area with the maximum concentration of 10.8 pg/m?® at Biradar Village

(AAQ8) and the minimum value (8.2 pg/m?3) were observed at Dharsara
(AAQ7) '

€O: The maximum values of 399 pg/m? and 398 ug/m?® of CO was observed
at Biradar village (AAQ8) and Bargawan Vlllage (AAQ1) respectively, where
as the minimum concentration of 247 -ug/m? of CO was observed at Gidher
Village (AAQ2).

Fluorides: At all the location the flucride concentrations were observed to
be below the detectable limits of 0.1 pg/m?>.

PAH: The concentrations of PAH were observed less than 0.01 pg/m? in all
locations during study period.

* Pre-monsoon season (2008)

1]

2]7

3]

TSPM: The maximum value for TSPM is observed at Bargawan (AAQ1)
station, as 160.1 ug/m® with the minimum value observed at Dharsara
village (AQQ7) station as 70.4 ug/m? during the study period.

RPM: The maximum value for RPM is observed at Biradar village (AAQ8), as
58.6 pg/m with the minimum value observed at Orgari village (AQQ3) as
21.3 pg/m? during the study period.

S$0,: The maximum value for SO, is observed to be 8.2 pg/m?® at Biradar

village (AAQ8) and the minimum concentration of SO, was observed at
Waghadih Village (AAQ6) as 4.0 pg/m? during the study period.
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5]

6]

7]

NOx: The concentrations for NOx were ranged in 6.3 - 10.7 pg/m? in the
study area with the maximum concentration of 10.7 pg/m?3 at Biradar Village

(AAQ8) and the minimum value (6.3 ug/m?) were observed at Dharsara
(AAQ7)

€0: The maximum values of 409 pg/m® and 404 ug/m? of CO was observed
at Biradar village (AAQ8) and Bargawan Vlllage (AAQ1) respectively, where
as the minimum concentration of 257 ng/m? of CO was observed at Gidher
Village (AAQ2).

Fluorides: At all the location the fluoride concentrations were observed to
be below the detectable limits of 0.1 pg/m?°.

PAH: The concentrations of PAH were cbserved less than 0.01 pg/m? in all
locations during study period.

e Post Monsoon Season (2008)

1]

2]

3]

4]

5]

6]

7]

TSPM: The maximum value for TSPM is observed at Bargawan (AAQ1)
station, as 139 ug/m> with the minimum value observed at Dharsara village
(AQQ?7) station as 60.9 ug/m? during the study period.

RPM: The maximum value for RPM is observed at Biradar village (AAQ8), as
46.0 pg/m with the minimum value observed at Orgari village (AQQ3) as
18.6 pg/m? during the study period.

$0;: The maximum value for SO, is observed to be 10.4 ug/m?® at Dharsara
village (AAQ7) and the minimum concentration of SO, was observed at
Gidher Village (AAQ2) as 6.1 pg/m?® during the study period.

NOx: The concentrations for NOx were ranged in 6.1 - 10.4 pg/m? in the
study area with the maximum concentration of 10.4 pg/m? at Dharsara
Village (AAQ7) and the minimum value (6.1 pg/m’) were cbserved at
Gidher (AAQ2)

€0: The maximum and minimum values of CO was observed 410 pg/m*and
258 pg/m? at Gidher village (AAQ2).

Fluorides: At all the location the fluoride concentrations were observed to
be below the detectable limits of 0.1 ng/m?.

PAH: The concentrations of PAH were observed less than 0.01 pg/m? in all
locations during study period.

+ Conclusions

From the above analysis of the data, it infers that the air quality levels in the
study area are of good quality and devoid of any poliution.
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Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

3.6 Water Quality

Selected water quality parameters of ground and surface water resources within
10-km radius of the study area has been studied for assessing the water
environment and evaluate anticipated impact of the proposed project.
Understanding the water quality is essential in preparation of Environmental Impact
Assessment and to identify critical issues with a view to suggest appropriate
mitigation measures for implementation. The purpose of this study is to:

e Assess the water quality characteristics for critical parameters;

o« Evaluate the impacts on agricultural productivity, habitat conditions,
recreational resources and aesthetics in the vicinity; and

» Prediction of impact on water quality by this project and related activities.

The information required has been collected through primary surveys and
secondary sources,

3.6.1 Methodology

Reconnaissance survey was undertaken and monitoring locations were finalized
based on:

Drainage pattern;

* Location of residential areas representing different activities/likely impact
areas; and

¢ Likely areas, which can represent baseline conditions.

Water sources covering 10-km radial distance from proposed project site were
examined for physico-chemical, heavy metals and bacteriological parameters in
order to assess the effect of industrial and other activities on 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).

3.6.2 Water Sampling Locations

Water samples were collected from thirteen sampling locations consisting of eight
ground and five surface water samples. These samples were analyzed for various
parameters to compare with the standards for drinking water as per 1S: 10500 for
ground water sources and standard for inland waters as per IS: 2296 for surface
water sources. The details of water sampling locations are given in Table-3.6.1 and
shown in Figure-3.6.1.

VIMTA Labs Limited, Hyderabad C3-34
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- TABLE-3.6.1
DETAILS OF WATER SAMPLING LOCATIONS
Code Location Distance Direction w.r.t Source of Water
from Proposed site
Proposed Site
{Km)

Ground Water

GW1 Bargawan Village 3.5 S Bore well

GW2 Gidher Viliage 5.0 N Bore well

GW3 Orgari Village 1.9 NW Bore well

GW4 Barauniya Village 1.2 SE Bore well

GW5S Barokhar Village 3.3 ESE Bore weil

GW6 Waghadih Village 4.8 WSsWwW Bore well

GW7 Plant site - - Bore well

GW8 Bharsara Village 6.7 NE Bore well

Surface Water .

sSwi Gidher Village 5.0 NNW Nala Near Gidher
village

Sw2 Khakhan Nala 2.0 N Khakhan Nala

SW3 Saral Village 4.8 S Jurnl Nala

SW4 Gereriya Village 6.7 SE Kanchan Nala

SW5S Tilayakhari Village 7.5 WNW | Confluence of
Khakhan nala and
Jurnl nala

3.6.3 Presentation of Results

The results of the parameters analyzed for the eight ground water and five surface
water samples are presented in Table-3.6.2 and Table-3.6.7 respectively and are
compared with the standards for drinking water as per IS: 10500-2001
“Specifications for Drinking Water” and standard for inland waters as per 1S: 2296
for surface water sources.

Winter Season (2007-2008)

« Ground Water

As seen from the Table-3.6.2, the pH and conductivity varies from 7.4 - 8.0 and
582-900 ps/cm. The maximum pH of 8.0 was observed at Orgari (GW3) and the
maximum conductivity was observed at Barokhar village (GW5).

Sodium and potassium content is found to be in the range of 22.0-90.2 mg/! and
1.1-5.3 mg/l. Calcium and magnesium content varies between 52.0-98.4 mg/I
and 9.7-25.3 mg/| respectively. Total hardness and alkalinity expressed as CaCOs
ranges between 170-332 mg/l and 168-360 mg/l respectively. Chlorides and
sulphates are found to be in the range of 22.7-73.8 mg/l and 9.7-80.4 mg/I
respectively. Nitrates and fluorides are found to be in the range of 7.5-9.9 mg/l
and 0.1-0.7 mg/l respectively. The maximum TDS of 549 mg/| was observed at
Borakhar (GW5) which is exceeding the limits. This is due to local geological
conditions only. The heavy metal contents are found to be well within the limit.
Insecticides and pesticides were found to be absent, The physico-chemical and
biological analysis revealed that most of the parameters are well within the
permissible limits when there is no alternative choice as per 15:10500.

VIMTA Labs Limited, Hyderabad C3-36
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s Surface Water

The analysis results presented in the Table-3.6.3 indicate that the pH ranges in
between 7.6 and 8.2, which is well with in the specified standard of 6.5 to 8.5,
TDS concentration was observed in the range of 148 -~ 221 mg/l. The TDS
concentration has been observed to be below the permissibie limit of 1500 mg/|
at all the locations. DO was observed in the range of 5.4 - 5.9 mg/l. BOD values
were observed to be <€ 3 mg/l.

The chiorides and sulphates were found to be in the range of 8.7 to 13.4 mg/I,
16.2 - 21.4 mg/] respectively. It is observed that chlorides and sulphates were
well with in the permissible limits of 600 mg/l and 400 mg/l. Bacteriological
studies revels the presence of bacteria within the limits. Based on the results, the
surface water has been found suitable for drinking after the conventional
treatment followed by disinfection (IS: 2296).

Bacteriological examination of samples revealed the presence of coliforms, The
total coliform count in the samples ranged from 134 - 529 MPN/100 ml which are
with in limit of 5000 MPN/100 ml. The physico-chemical and biological analysis

revealed that all the parameters are well within the prescribed limits of IS: 2296
Class *C’ limits. ‘

Pre-Monsoon Season (2008)

o Ground Water

As seen from the Table-3.6.4, the pH and conductivity varies from 6.9 - 8.1 and
245-1370 ps/cm. The maximum pH of 8.1 was observed at Plant site (GW7) and
the maximum conductivity was observed at Bargwan village (GW1).

Sodium and potassium content is found to be in the range of 22.8-53.7 mg/l and
0.9-6.1 mg/l. Calcium and magnesium content varies between 24.3-145.2 mg/l
and 5.6-65.3 mg/| respectively. Total hardness and alkalinity expressed as CaCO;
ranges between 86-646 mg/l and 95-265 mg/l respectively. Chlorides and
sulphates are found to be in the range of 17.73-244.61 mg/l and 3.87-46.39 mgy/!
respectively. Nitrates and fluorides are found to be in the range of 0.76-61.09
mg/t and 0.26-0.64 mg/! respectively. The maximum TDS of 1162 mg/l was
observed at Bargwan (GW1) which is exceeding the limits. This is due to local
geological conditions only. The heavy metal contents are found to be well within
the limit. Insecticides and pesticides were found to be absent. The physico-
chemical and biological analysis revealed that most of the parameters are well
within the permissible limits when there is no alternative choice as per 1S:10500.

VIMTA Labs Limited, Hyderabad C3-37

SHONONS

O LW

FE . -\“ oty !r ~ e ~N
(\-.) i\./ ( \\-) {

‘ “{ ~,

o -
y t
/)

SRONE

»

PR

o ¢

OHONRUEOESG

,\
s )
-

o O



O

!

~,

'S b\ -

O O

O
-

minparcg | Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Py wer | Greenfield Integrated Aluminium Smeiter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

s Surface Water

The analysis results presented in the Table-3.6.5 indicate that the pH ranges in
between 7.1 and 7.8, which is well with in the specified standard of 6.5 to 8.5.
TDS concentration was observed in the range of 148 - 221 mg/l. The TDS
concentration has been observed to be below the permissible limit of 1500 mag/l
at ail the locations. DO was observed in the range of 5.8 - 6.2 mg/l. BOD values
were observed to be < 3 mg/l.

The chlorides and sulphates were found to be in the range of 7.09 to 14.8 mg/l,
3.68 - 19.35 mg/! respectively. It is observed that chlorides and sulphates were
well with in the permissible limits of 600 mg/l and 400 mg/l. Bacteriological
studies revels the presence of bacteria within the limits. Based on the results, the
surface water has been found suitable for drinking after the conventional
treatment followed by disinfection (1S: 2296).

Bacteriological examination of samples revealed the presence of coliforms. The
total coliform count in the samples ranged from 134 - 529 MPN/100 ml which are
with in limit of 5000 MPN/100 ml. The physico-chemical and biological analysis
revealed that all the parameters are well within the prescribed limits of IS: 2296
Class 'C’ limits.

Post-Monsoon (2008)
* Ground Water

As seen from the Table-3.6.6, the pH and conductivity varies from 6.9 - 8.1 and
245-1370 us/cm, The maximum pH of 8.1 was observed at Plant site (GW7) and
the maximum conductivity was observed at Bargwan village (GW1). '

Sodium and potassium content is found to be in the range of 16.5-53.7 mg/l and
0.9-6.1 mg/l. Calcium and magnesium content varies between 24.3-154.2 mg/|
and 5.6-65.3 mg/| respectively. Total hardness and alkalinity expressed as CaCQ;
ranges between 85.1-646.9 mg/l and 95-305 mg/I respectively. Chlorides and
sulphates are found to be in the range of 14.2-244.6 mga/l and 3.9-46.4 mg/i
respectively. Nitrates and fluorides are found to be in the range of 0.8-61.1 mg/Il
and 0.3-0.8 mg/| respectively. The maximum TDS of 1210 mg/l was observed at
Bargwan (GW1) which is exceeding the limits. This is due to local geclogical
conditions only. The heavy metal contents are found to be well within the limit.
Insecticides and pesticides were found to be absent. The physico~chemical and
biological analysis revealed that most of the parameters are well within the
permissible limits when there is no alternative choice as per IS:10500.

¢ Surface Water

The analysis results presented in the Table-3.6.7 indicate that the pH ranges in
between 6.7 and 7.8, which is well with in the specified standard of 6.5 to 8.5.
TDS concentration was observed in the range of 78 - 186 mg/l. The TDS
concentration has been observed to be below the permissible limit of 1500 mg/l
at all the locations. DO was observed in the range of 4.8 - 6.1 mg/l. BOD values
were observed to be < 3 mg/i.

VIMTA Labs Limited, Hyderabad ‘ C3-38
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The chlorides and sulphates were found to be in the range of 7.1 to 14.2 mg/l,
3.7 - 20.7 mg/i respectively. It is observed that chlorides and sulphates were
well with in the permissible limits of 600 mg/l and 400 mag/l. Bacteriological
studies revels the presence of bacteria within the limits. Based on the resuits, the
surface water has been found suitable for drinking after the conventional
treatment followed by disinfection (IS: 2296).

Bacteriological examination of samples revealed the presence of coliforms. The
total coliform count in the samples ranged from 134 - 529 MPN/100 ml which are
with in limit of 5000 MPN/100 ml. The physico-chemical and biological analysis

revealed that all the parameters are well within the prescribed limits of IS: 2296
Class 'C’ limits,

VIMTA Labs Limited, Hyderabad c3-39
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at Bargawan, Sidhi District, Madhya Pradesh

Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smeliter and 750 MW Coal based Captive Power Plant

- Chapter-3
Description of the Environment
TABLE 3.6.3
SURFACE WATER QUALITY( WINTER)
Sr. Parameter Unit I15:2296 SwWi S5W2 SW3 SW4 SWS5S
No. Class 'C’
Limits
1 pH - 6.5to 8.5 7.6 7.7 7.9 8.0 8.2
2 Colour Hazen 300 3 4 & 5 5
3 Canductlvity WS/cm 3 324 295 287 306 318
4 Dissoived Oxyzen mg/| 4 Min. 5.8 5.9 5.6 5.8 5.4
5 BOD S5dayat20°C maq/t 3 <3 3 3 3 <3
6 Total Disselved mg/| 1500 148 172 213 205 221
Oxyzen (TDS)
7 Total Hardness as ma/l $ 88 118 107 115 124
CaCo;
8 Chlarides as CI mg/l 600 8.7 9.9 9.5 32.7 50.3
9 Fluorides as F mg/l 1.5 0.1 0.2 0.2 0.1 0.1
10 Sulphates as S0« mg/! 4090 18.6 20.0 21.4 16.2 17.5
11 Alkalinity as CaCQs g/l $ 114 128 129 134 138
12 Nitrates as NO; mg/l 50 3.2 4.6 7.4 6.8 8.2
13 Cyanides mg/l 0.05 <0.02 <0.02 <0.02 <0.02 <0.02
14 Calcium as Ca mg/! $ 33.1 37.6 45.2 38.9 28.4
15 Magnesium as Mg mgfi % 3.8 5.8 5.4 3.9 2.5
16 Sodlum as Na mg/t L 13.7 15.6 i6.2 18.7 14.5
17 Potassium as K rmg/fl 5 1.1 1.4 1.5 1.3 1.7
18 Iron as Fa mg/l 50 0.03 0.02 0.05 0.02 <0.01
19 | -Chromium as Cr*® mg/I 0.0 < 0,01 < 0.01 < 0.01 < 0.01 <0.05
20 Cadmlum as Cd mg/| 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.01
21 Lead as Pb mg/! 0.1 0.01 0.07 0.03 0.02 0.02
22 Copper as Cu mg/l 1.5 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
23 Arsenic as As my/! 0.2 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
24 Selenium as Se mg/| 0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
25 Phenallcs as CeHsOH ma/l 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
26 Zinc as Zn mag/l 15 < 0.001 0.03 0.01 0.01 <0.001
27 Mercury as Hg mg/| $ < 0.001 | <0.001 < 0.001 < 0.001 < 0.001
28 Anionic detergents as ma/fl 1 < 0.1 < (.1 <0.1 <0.2 <0.2
MBAS
29 Qil and grease my/l 0.1 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
30 Total Coliforms MPN/100 5000 134 496 146 183 529
ml
$: Limits not specified, UO: Un-Objectionable, Ag-Agreeable
VIMTA Labs Limited, Hyderabad C3-41
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HivDALg OI Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captwe Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

TABLE-3.6.5
SURFACE WATER QUALITY (PRE MONSQOON)
Sr. Parameter Unit 1S:2296 sSwi sw2 Sw3 SwW4 . SWs
No. Class 'C’
Limits
1 pH - 6.5to 8.5 7.8 7.2 7.1 7.5 7.3
2 Colour Hazen 300 [ 11 12 8 7
3 Conductivity ps/cm $ 266 108 165 184 142
4 Dissalved Oxyzen mag/l 4 Min, 5.8 6.1 5.9 6.2 5.6
5 BOD 5day at209C ma/! 3 <3 <3 <3 <3 <3
6 Total Dissolved solids mag/| 1500 172.6 59 96.4 1062 92
{TDS}
7 Total Hardness as mag/l s 94 37 53 62 72
CaCO;
8 Chlgrides as ¢l mag/l 600 7.09 7.09 14.18 10.64 8.6
9 Residual chloride ma/! <01 <0.1 < 0.1 <0.1 < 0.1 <0.1
10 Boran mg/| 0.03 0.02 0.01 0.03 0.03 0.02
11 Fluorides as F ma/l 1.5 0.41 0.42 0.25 0.51 0.22
12 Sulphates as 50, mg/l 400 6.52 16.97 19.35 3.68 12.5
13 Total Alkalinity myg/l 3 110 25 40 65 35
14 Nitrates as NOz ma/l 50 2.2 3.59 0.51 1.21 2.69
15 Cyanides mg/l 0.05 <0.02 <0.02 <0.02 <0.02 <0.02
16 Calcium as Ca mg/l 3 25.3 8.9 13.8 16.2 9.3
17 Magnesium as Mg mag/f| S 7.1 3.4 4.4 4.9 3.9
18 Sodlum as Na mg/l 4 13.2 5.1 9.4 9.1 6.2
19 Potassium as K mg/| 4 4.1 6.1 6.7 4.5 5.2
20 Phenolic Compounds mg/! 0.01 <0.001 <0.001 <0.001 <0.001 <0.001
21 Iron as F, mg/l 50 0.08 0.02 0.01 0.04 0.03
22 Chromium as Cr*® my/t 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
23 Cadmium as Cd ma/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
24 Lead as Pb mag/| 0.1 <0.01 <0.01 <0.01 <0.0% <{.01
25 Copper as Cu mg/l| 1.5 0.07 0.08 0.12 0.02 0.0%
26 Arsenic as As myfl 0.2 <0.01 <0,01 <0.01 <0.01 <0.01
27 Selenium as Se ma/l 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
28 Phenofics as C¢HsQOH mag/| 0.005 <0.001 <0.001 <0.001 <0.001 <0.001
29 Zinc as Zn mg/fi 15 0.06 0.02 0.04 0.02 0.02
30 Aluminium as Al mag/l - 0.06 0.05 <0.01 0.02 0.01
31 Mercury as Hg mg/i - <0.001 <(.001 <0.001 <0.001 <001
32 Anionic detergents as ma/t 1 <0.1 <0.1 <0.1 <0.1 <0.1
MBAS
33 Ol and grease mg/| 0.1 <0.01 <0.01 <0.01 <0.01 <01
34 Total Coliforms MEN/100 5000 <2 <2 <2 <2 <2
mi
VIMTA Labs Limited, Hyderabad C3-43
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HINDALG Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
3 i | Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
’ | | at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

TABLE 3.6.7

SURFACE WATER QUALITY (POST-MONSOON)

Sr. Parameter Unit 15:2296 SwW1 sSwW2a SW3 SW4a SWS5

No, Class ‘C’
Limits

1 pH - 6.5 to 8.5 7.8 7.2 7.1 7.5 6.7

2 Colour Hazen 300 12 8 11 13 11

3 Conductivity us/cm 3 266 108 165 184 121

4 TDS 1500 186 88 98 86 75

5 Dissolved Oxyzen mg/l 4 Min. 5.8 5.6 5.9 6.1 4.8

6 BOD Sdayat20°C mg/t 3 <3 <3 <3 <3 10

7 COoD $ 5 10 10 5 45
8 Total Hardness as ma/l % 94.1 37 53.6 61.8 42.8

CaCOy

9 Alkalinity as CaCQs mg/t 3 110 25 40 65 25
10 Calcium as Ca magfi s 25.3 8.9 13.8 16.2 11.2
11 Magnesium as Mg mg/l $ 7.1 3.4 4.4 4.5 3.4
12 Chlorides as Cl my/l 600 7.1 7.1 14.2 10.6 7.1
13 Residual free chiorine mag/l 5 <{.1 <0.1 <0.1 <0.1 <0.1
14 Phosphates as PO4 mg/l $ 0.02 0.01 0.03 0.02 0.02
i5 Sulphates as §04 mg/! 400 6.5 17.0 19.4 3.7 20.7
16 Fluorides as F mg/| 1.5 0.4 0.4 0.3 0.5 0.3
17 Nitrates as NOs magfi $ 2.2 3.6 0.5 1.2 7.2
18 Sadlum as Na mg/l $ 13.2 5.1 9.4 9.1 5.9
19 Potassium as K mg/l 3 4.1 6.1 6.7 4.5 5.4
20 Total Boron as B mg/| 3 0.02 0.06 0.03 0.01 0.02
21 Cyanides mg/| 0.05 <0.02 < 0.02 <0.02 <0.02 <0.02
22 Phenolic Compounds ma/l 0.005 <0.001 <0.001 <0.001 <0.001 <0.001
23 Qil and grease mg/| 0.1 <0.01 <0.01 <0.01 <0.01 <0.01
24 Cadmlum as Cd ma/! 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25 Arsenic as As mag/l 0.2 <0.01 <0.01 <0.01 <0.01 <0.01
26 Copper as Cu my/t 1.5 <0.01 <0.01 <0.01 <0.01 <0.01
27 Lead as Pb mg/l 0.1 <0.01 <0.01 <0.01 <0.01 <0.01
28 Iron as Fe mg/l 50 0.04 0.03 0.02 0.01 0.04
29 Chromium as Cr*® mg/! 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
30 Selenium as Se mg/| 0.05 <0.01 <0.01 © <0.01 <0.01 <0.01
31 Zine as Zn mg/i 15 0.02 0.03 0.01 0.04 0.02
32 Aluminium as Al mgy/l $ <0.01 <0.01 <0.01 <0.01 <0.01
33 Mercury as Hg ma/l 5 <.001 <0.001 <0.001 <{.001 <0.001
34 SAR - - 0.6 0.37 0.56 0.51 0.4
35 Insecticides mg/I Absent Absent Absent Absent Absent Absent
36 Anionic detergents as mgy/! 1 <(.2 <0.2 <0.2 <0.2 <0.2

MBAS
37 Tatal Califorms MPN/100 5000 <2 <2 <2 <2 <2
ml

$: Limits not specified, UO: Un-Objectionable, Ag-Agreeable

3.7 Noise Level Survey

The physical description of sound concerns its loudness as a function of frequency.
Noise in general is sound which is composed of many frequency components of
various loudness are distributed over the audible frequency range. Various noise
scales have been introduced to describe, in a single number, the response of an
average human to a complex sound made up of various frequencies at different
loudness leveis, The most common and universally accepted scale is the A
weighted scale which is measured as dB (A). This is more suitable for audible range
of 20 to 20,000 Hz. The scale has been designed to weigh various components of
noise according to the response of a human ear. The impact of noise sources on
surrounding community depends on:

VIMTA Labs Limited, Hyderabad C3-45
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Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

HINDALCO .. "
I,A 1‘.'9 Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
Foogn ’ al Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

+ Characteristics of noise sources (instantaneous, intermittent or continuous in
nature). It can be observed that steady noise is not as annoying as one which is
continuously varying in loudness;

» The time of day at which noise occurs, for example high noise levels at night in
residential areas are not acceptable because of sleep disturbance; and

e The location of the noise source, with respect to noise sensitive land use, which
determines the loudness and period of exposure.

The environmental impact of noise can have several effects varying from Noise
Induced Hearing Loss (NIML) to annoyance depending on loudness of noise. The
environmental impact assessment of noise due to construction activity, and
vehicular traffic can be undertaken by taking into consideration various factors like
potential damage to hearing, physiological responses, and annoyance and general
community responses.

Noise monitoring has been undertaken for 24-hr duration at each location.

3.7.1 Identification of Sampling locations

A preliminary reconnaissance survey has been undertaken to identify the major
noise generating sources in the area. Noise at different noise generating sources
has been identified based on the activities in the village area, ambient noise due to
industries and traffic and the noise at sensitive areas like hospitals and schoots.
The noise monitoring has been conducted for determination of noise levels at eight
locations in the study area.

The environment setting of each noise monitoring location is given in Table-3.7.1
and depicted in Figure-3.7.1.

3.7.2 Method of Monitoring

Sound Pressure Level (SPL) measurements were measured at all locations; one
reading for every hour was taken for 24 hours. The day noise levels have been
monitored during 6 am to 10 pm and night levels during 10 pm to 6 am at all the
locations covered in 10-km radius of the study area,

VIMTA Labs Limited, Hyderabad C3-46
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TABLE-3.7.1
DETAILS OF NOISE MONITORING LOCATIONS

./
Location Location Distance from Proposed Direction w.r.t.

@ } Code Site (km) Proposed Site
o N1 Bargawan village 3.5 S
- N2 Gidher village 5.0 N
() N3 Orgarl village 1.9 NW

N4 Barauniya village 1.2 SE
O NS Borakhar village 3.3 ESE

N6 Wagadih village 4.8 Wsw

N7 Majhigawan village 5.0 NE

N8 Khekhra village 3.1 Sw

O O

3.7.3 Parameters Measured During Monitoring

For noise levels measured over a given period of time interval, it is possible to
describe important features of noise using statistical quantities. This is calculated
using the percent of the time certain noise levels are exceeding the time interval.
The notation for the statistical quantities of noise levels are described below:

Q0O

» Lo is the noise level exceeded 10 per cent of the time;
* Lo is the noise level exceeded 50 per cent of the time ; and
¢ Ly is the noise level exceeded 90 per cent of the time.

N
L

—

O

C

Equivalent Sound Pressure Level (L.):

The Leq is the equivalent continuous sound level which is equivalent to the same
sound energy as the actual fluctuating sound measured in the same period. This is
necessary because sound from noise source often fluctuates widely during a given
period of time. This is calculated from the following equation:

O Q

(L1o - Loo)®
(-) Leq = Lgg + —----——---nn
- 60 .
(_) Laay is defined as the equivalent noise level measured over a period of time during

day (6 am to 10 pm).

Lugne is defined as the equivalent noise level measured over a period of time during
. night (10 pm to 6 am).
9

A noise rating developed by E P A for specification of community noise from all the
sources is the Day-Night Sound Level, (Ly,).

)

P

Day-Night Sound Level (L,):

)

The noise rating developed for community noise from all sources is the Day-Night
Sound Level {L4,). It is similar to a 24 hr equivalent sound level except that during
night time period (10 pm to 6 am) a 10 dB (A) weighting penalty is added to the
instantaneous sound level before computing the 24 hr average.

OO

\
4

C .

VIMTA Labs Limited, Hyderabad C3-48

('\

Al
R



HINBALG Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
HINDALCO]
T

Greenfieid Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

DHRURY,

This night time penalty is added to account for the fact that noise during night

when people usually sleep is judged as more annoying than the same noise during
the day time.

The Ly, for a given location in a community may be calculated from the hourly L,'s,
by the following equation.

Lan = 10 log {1/24[16(10 /1) + g (10ftn+10)/10)]3

Where Ly is the equivalent sound level during the day time (6 am to 10 pm) and L,
is the equivalent sound level during the night time (10 pm to 6 am).

3.7.4 Presentation of Results
The statistical analysis is done for measured noise levels at eight locations during
study period representing three seasons - Winter, Pre-monsoon and Post-monsoan
seasons. The parameters are analyzed for Laays Laighty @nd Lga. These results are
tabulated in Table~3.7.2A to Table-3.7.2C.
TABLE-3.7.2A
NOISE LEVELS IN THE STUDY AREA- WINTER SEASON
Location Location Winter 2007
Code
Leq Ld Ln Ldn
N1 Bargawan village 58.3 59.2 48.1 58.8
N2 Gidher village 48.3 48.9 40.5 49.6
N3 Orgari village 50.2 51.3 43.2 51.1
N4 Bareniya village 52.0 51,1 43.3 52.6
NS Borakhar viliage 54.0 54.6 45.6 55.0
N6 Wagadih village 51.5 50.3 43.1 51.6
N7 Majhigawan village 51.2 51.8 42.7 52.2
N8 Khekhra village 53.7 52.2 44.3 53.9
TABLE-3.7.2B
NOISE LEVELS IN THE STUDY AREA- PRE-MONSOON SEASON
Location Location Pre-Monsoon 2008
Code .
Leg Ld Ln Ldn
N1 Bargawan village 56.9 57.8 54.0 61.2
N2 Gidher village 46.8 48.8 43.9 51.4
N3 Orgari village 51.4 - 52.2 48.6 55.7
N4 Bareniya village 52.3 53.5 49.6 56.8
N5 Barakhar village 54.1 55.1 50.7 58.1
N6 Wagadih village 53.8 55.4 51.1 58.4
N7 Majhigawan village 49.0 51.1 45.3 53.2
N8 Khekhra village 51.3 52.2 47.6 55.0
VIMTA Labs Limited, Hyderabad ' C3-49
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TABLE-3.7.2C

NOISE LEVELS IN THE STUDY AREA- POST-MONSOON SEASON
- Location Location Post-Monsoon 2008
Code
Leq Ld Ln Ldn
N1 Bargawan village 46.9 47.8 44.0 51,2
N2 Gidher village 43.0 45.0 40.1 47.6
N3 Orgari village 42.4 43.2 39.6 46.7
N4 Bareniya village 45.0 46.2 42.3 49,5
N5 Borakhar village 45.1 46.1 41.7 49,1
N6 Wagadih village 44.7 46.3 42.0 49.3
N7 Majhigawan village 44.3 46.4 40.6 48.5
NB Khekhra village 45.4 46.3 41.7 49.1

3.7.5 Observations — Winter season

a) Day time Noise Levels (Laay)

The daytime (Ly,,) noise levels at all the residential locations were observed to be
in the range of 59.2 dB(A) to 48.9 dB(A). The maximum noise level of 59,2 dB(A)
was observed at Bargawan (N1) and the minimum noise level of 48.9 dB(A) was
observed at Gidher (N2). it is observed that the day time noise levels at maximum
residential locations are within the prescribed limit of 55 dB(A). The noise levels at
Bargawan (N1) were observed exceeding the limits due to the commercial activities
& traffic movement on National Highway NH 75 E.

b) Night time Noise Levels (Lnignt)

The night time (Lugn:) noise levels at all the residential locations were observed to
be in the range of 48.1 dB(A) to 40.5 dB(A). The maximum noise level of 48.1
dB(A) was observed at Bargawan (N1) and the minimum noise level of 40.5 dB(A)
was observed at Gidher (N2). It is also observed that the night time noise levels
at all the residential locations are within the prescribed limit of 45 dB(A). The noise
levels at Bargawan (N1) and Barokhar (N5) were observed exceeding the limits due
to the commercial activities & traffic movement on National Highway NH 75 E.

COO0OO0O0O0 000000000

Observations — Pre-Monsoon season

S

a) Day time Noise Levels (L,,,)

The daytime (Lqa,) noise levels at all the locations were observed to be in the range
of 48.8 dB(A) to 57.8 dB(A). The maximum noise level of 57.8 dB(A) was observed
at Bargawan (N1) and the minimum noise level of 48.8 dB(A) was observed at
Gidher (N2). It is observed that the day time noise levels at maximum residential
locations are within the prescribed limit of 55 dB(A). The noise levels at Bargawan
(N1) were observed exceeding the limits due to the commercial activities & traffic
movement on National Highway NH 75 E.

C O O

b) Night time Noise Levels (Lyign:)

O O

The night time (Luignt) Noise levels at all the locations were observed to be in the
range of 43.9 dB(A) to 54.0 dB{A). The maximum noise level of 54.0 dB(A} was
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U

p-

QO

f



Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smeiter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3
Description of the Environment

observed at Bargawan (N1) and the minimum noise level of 43.9 dB(A) was
observed at Gidher (N2). It is also observed that the night time noise levels at all
the residential locations are within the prescribed limit of 45 dB(A). The noise levels
at Bargawan (N1) were observed exceeding the limits due to the commercial
activities & traffic movement on National Highway NH 75 E.

Observations — Post-Monsoon season

a) Day time Noise Levels (L4,y)

The daytime (L4a,) noise levels at all the residential locations were observed to be
in the range of 47.8 dB(A) to 43.2 dB(A). The maximum noise level of 47.8 dB(A)
was-observed at Bargawan (N1) and the minimum noise level of 43.2 dB(A) was
observed at Gidher (N2). It is observed that the day time noise levels at maximum
residential locations are within the prescribed limit of 55 dB{A). The noise ievels at
Bargawan (N1) were observed exceeding the limits due to the commercial activities
& traffic movement on National Highway NH 75 E.

b) Night time Noise Levels (Lnign)

The night time (Lagn) noise levels at all the residential locations were observed to
be in the range of 44.0 dB(A) to 39.6 dB(A). The maximum noise level of 48.1
dB(A) was observed at Bargawan (N1) and the minimum noise level of 40.5 dB(A)
was observed at Gidher (N2). It is also observed that the night time noise levels
at all the residential locations are within the prescribed limit of 45 dB(A).

3.8 Flora and Fauna Studies
3.8.1 Introduction
An ecological survey of the study area was conducted particularly with reference
to listing of species and assessment of the existing ecological conditions
(Terrestrial and Aquatic ecosystem) conditions in the study area,
3.8.2 Objectives of Ecological Studies
The present study was undertaken with the following objectives:
» To assess the nature and distribution of vegetation in and around the project
site; .
» To assess the distribution of animal life spectra;
» To understand the productivity of the water bodies; and
* To ascertain migratory routes of fauna and possibility of breeding grounds.
3.8.3 Methodology Adopted for the Survey
To achieve the above objectives a detailed study of the area was undertaken in 10-
km radius area with the proposed smelter complex. The different methods adopted
were as folrows: )
» Compilation of secondary data with respect to the study area from published
literature and Government agencies H '
VIMTA Labs Limited, Hyderabad C3-51
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3.84

3.8.5

* Generation of primary data by undertaking systematic ecological studies in the
area;

» Discussion with local people so as to elicit information about local plants, animals
and their uses; and
* Gathering data for ethnobiology.

The present report gives the review of published secondary data and the resuits of
field sampling conducted during winter season- 2006-07.

Review of Secondary Published Data

The study area falls under East Sidhi Forest division. The area of the division
includes Deosar, Chitrangi and Singruali tehsils of Sidhi districts. Geographical
area is 5672.83 Sqg.km which R.F is 1303.15 Sq.Km and P.F is 916.50 Sq.Km. The
total forest area is 2219.65 Sq.Km.

The main species of the forests of the region is Sal. Naturai teak is not present
though quite a few successful teak plantations are observed. Bamboo in Sal as
well as in mixed forests forms the understorey over quite a large area but it is in
a degraded condition.

Types of Forests

The forests have been classified into following sub-groups as per revised
classification of Champion and Seth (1967).

* Northern Tropical Dry deciduous forests, Sub-groups 5B, Dry peninsular sal
58/Cic;

* Northern Tropical Deciduous forests, Sub-group 5B, Northern Dry Deciduous
Mixed Deciduous forest: 5B/C2: and

» In addition, following two edaphic sub-Types area also found:

1. Salai forest- 5B/E2
2. Dry Bamboo area- 5B/E9

Terrestrial Ecological Status: Primary Survey

A preliminary survey was made and six locations were selected for detailed study
within 10-km radius of the proposed project site. The selected locations are given in
Table-3.8.1 and shown in Figure-3.8.1,

TABLE-3.8.1
DETAILS OF TERRESTRIAL ECOLOGICAL SAMPLING LOCATIONS
Code Name of the Area Direction Distance From
Project Site (km)
TE-1 Near Village Bargawan S 3.5
TE-2 Near Village Gidher N 5.0
TE-3 Near Village Orgari w 1.9
TE-4 Near Village Barariva SE 1.2
TE-5 Near Viilage Brokhar E 3.3
TE-6 Near Village Wagadhi W 4.8
VIMTA Labs Limited, Hyderabad ' C3-52
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The primary data was generated through:

1. Preparing a general checklist of all plants encountered in the study area. This
would indicate the biodiversity for wild and cuitivated plants. The plants so
encountered were classified into life form spectrum according to the

classification of Raunkiaer's classification of life form spectrum.

quadrates depended on actual field requirements.
ground or above buttresses];

location having 100 m?;

theory [1974];

Determining the bird population of migratory and local birds by taking 10
random readings at every location;

Observing mammals, amphibians and reptiles, noting their calls, droppings,
burrows, pugmarks and other signs;and

hour periods, one during day time and the other during night time for terrestrial
fauna; '

9. Local inhabitants were interviewed for uses of plants and animals and to get
ethnobiological data.

VIMTA Labs Limited, Hyderabad : C3-53

Phytosociological studies by using list count quadrate method for woody and
herbaceous flora in forest areas and only herbaceous flora in ambient air quality
monitoring locations. Sufficient number of quadrates of 100-m? size was
adopted for study, which is based on the area species curve. The number of

Estimating basal areas of trees and shrubs at breast height [132 ¢m from
Herbaceous and woody flora was studied by taking 10 and 20 quadrates at each

Determining frequency, abundance, relative frequency, relative density, relative
dominance and importance value indices using Mueller-Dombois-Ellenberge

Physical observations were also carried out from the Machans for two-twelve
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3.8.5.1Floristic Composition- Primary Survey
Floristic Richness
 Cryptogamic Vegetation

The area shows many algae, fungi, bryophytes and ferns. Algae are present in
aquatic bodies or in marshy places. Fungi, particularly from ascomycetes and
basidiomycetes are located on ground or epiphyticaily. Lichens of crustose, foliose
and fruticose types are present on different substrates (Lichens, Ascomycetes and
Basidiomycetes could be observed near hilly terrain). Bryophytes occur in wet areas
and occasionally on barks of trees and old walls of houses. The commonly observed
bryophites in this area are Funaria sp and Polypodium sp Fern flora of the study
area is insignificant. The aquatic weeds Hydrilla sp, Chara sp, and Salvinia were
observed in small ponds in agricultural fields.

+ Life Form Spectrum
Raunkiaer defined life forms as the sum of adaptations of plants to climate. Braun-

Blanquet (1951), whose system is adapted in this study, modified the Raunkiaer's
system. Following five of the ten classes created by Braun-Blanquet is present in the

study area.

- Phanerophytes : Shrubs and trees

- Therophytes : Annuals including ferns

- Hydrophytes : Water plants except plankton

- Hemicryptophytes : Plants with perennial shoots and buds close to
: surface.

- Geophytes : Plants, with perennating parts buried in

substratum.

During field survey, maximum 355 number of plant species (except algae, fungi and
bryophytes) were recorded from the study area. Table~1 of Annexure-VII lists all
species recorded in the study area. Their analysis revealed the following;

TABLE-3.8.2 :
CLASS WISE DISTRIBUTION OF PLANT SPECIES IN THE STUDY AREA

Type of Species Winter Season
. No. "%

Phanerophytes (P) 165 46.48
Therophytes (T) 139 39.16
Hydrophytes (H) 08 2.25
Hemicryptophytes (He) 35 9.86
Geophytes (G) 08 2.25
Total 355 100

» Comments on the Life Form Spectrum

Life form spectrum is a reflection of plant community. A plant community is
governed by several factors like climatic, edaphic, topographic and biotic. Even
tocal variations in environment affect components of plant community.
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In the study area, maximum numbers of species are phanercphytes (46.48%)
followed by therophytes {39.16%). These classes are followed by hemicryptophytes
(9.86%) and hydrophytes (2.25%). Geophytes were found in very few numbers.

Presence of large number of phanerophytes (shrubs and trees) and therophytes

(annuals or herbaceous vegetation) indicates semiarid to tropical vegetation
structure.

Hemicryptophytes (predominantly grasses and sedges) were found to be significant
in the area. These indicate fertile and wet soil in upper layer of soil profile.
Hydrophytes were present in both the seasonal and perennial water bodies.

Fluoride Concentrations in Leaf and Grass Sampies

5 grass and 5 leaf samples were collected from variety of plants and crops in and
around proposed plant site. All the samples were collected from agricultural fields
near to village areas. The results are presented in the Table-3.8.3 . It can be
observed that the leaf and grass samples are very low in fluoride concentrations as
the area is not affected by any industrial activity.

JABLE-3.8.3
FLUROIDE CONCENTRATIO IN LEAF AND GRASS SAMPLES
sr. Species | Name of village | Distance Fluoride Fluoride
No. / concentration concentration
Direction (mag/kq) {mg/kg)
Winter 2007 Pre-monsoon 2008
1 Grass Near Bargawan 3.5(S) 2.1 1.9
2 Grass Near Gidher 5.0 (N) 0.9 0.7
3 Dalbergia | Near Orgari 1,9 (NW) 1.7 1.4
Sisoo
4 Shorea Barauniya (close 1.2 (SE) i.5 1.1
rubusta to plant :
boundary}
5 Delonix Near Barokhar 3.3(E) 2.0 1.7
regia
6 Grass Near Waghadih 4.8 (W) 0.9 0.8
7 Grass Near Bharsara 7.5 (NE) 0.8 0.6
8 Butea Near Biradar 3.4 (W) 1.2 0.8
Serpuria

3.8.5,2 Forest Blocks in Study Area

The major forest biocks in 10 km radius from project boundary are presented in
Table-3.8.4. The forests are manily composed of Sal, Kasi, Kendu, Char, Harda,
Bahedi, Dhaura, Asan, Bija, Kusumbi, Kalam, Aam, Mahua, Kasam and Amia. The
major contribution is only from this region is Sal and Tendu.

VIMTA Labs Limited, Hyderabad C3-56
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TABLE-3.8.4
FOREST BLOCKS IN STUDY AREA

Sr. No. Name of the Forest Block Direction Distance (km)
1 Gidher Protected Forest NW 2.7
2 Lohra Protected Forest NNW 4.5
3 Bichhi Protected Forest N 6.6
4 Bori Protected Forest N 7.8
5 Jiawan Protected Forest NNE 5.5
6 Majiigawan north Protected Forest NNE 7.0
7 Pachwar Protected Forest NNE 9.9
8 Uska Protected Forest E 6.3
9 Muher Protected Forest SE 9.2
10 Parihari Protected Forest NNE 4.6
11 Pokhara Resrve Forest NE 6.3
12 Qragari Protected Forest N 0.2
13 Teldah Protected Forest SE 7.0
14 Mahanban Resreve Forest S 6.8
15 Mahanban Resreve Forest SE 5.0
16 Jogin Protected Forest NW 7.0

The forests mentioned above are ‘low’ to ‘medium’ dense forests. The nearest
forests to the proposed smelter, CPP complex (Orgari PF and Gidher PF) are ‘low’
dense forests with a forest density of 0.1.

Conclusions

Phytosociological studies were conducted during winter season at various locations
such as forest areas and near villages areas to assess phytosociological structure in
the study. Dominance of Shorea robusta, Terminalia tomentosa, Adina cordifolia,
Ceiba pentandra, Cassia tora, Eupatorium odarattum and Androgarphis panicula for
woody and herbal populations in plant site and surrounding villages Field survey and
records from forest pertaining study area indicates that the floral structure in the
study area is uniform in nature. The wide variety of herbaceous members and
presence of wide variety of woody members reflects that the study area is a un-
disturbed ecosystem. Marginal differences were observed in the dominant species in
the forest and in non-forest areas. The dominance of herbaceous flora is due to
southwest monsoon rains and fertility of soil.

3.8.6 Terrestrial Fauna and Qrnithology
3.8.6.1 Review of Secondary Published Data

As per MoEF Notifications and local forest notifications, no Wildiife sanctuaries,
National parks/biospheres in 25-km radius from smeiter plant boundary.

3.8.6.2 Primary Survey

A comprehensive Central Legislation namely Wild Life (Protection) Act was enforced
in 1972. This law is to provide protection to wild animals and for matters related to
their ancillary or incidental death. Schedule-I of this act included the list of rare and
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endangered species, which are completely protected throughout the country. The
detailed list of wild animals and their conservation status as per Wild Life Act (1972)

are presented in Table-3.8.5.

: TABLE-3.8.5
FAUNA AND THEIR CONSERVATION STATUS FROM STUDY AREA
Technical Name English Name/ Wild Life Protection Act
Local Name (1972)
Butterflies
Acrae violae Tawny coster Sch-1v
Tirumala liminae Blue tiger Sch-1vV
Euploe corecor Common crow Sch-1v
Danaus Melissa Dark blue tiger Sch-1v
Danaus aglea Glassy blue tiger Sch-1v
Precis orthya Blue pancy Sch-1v
Hypolimmansa misipur Dannaid eggffly Sch-1v
Pachiiopta hector Crimson rose Sch-1V
Papilo demoleus Lime butterfly Sch-1v
Graphium agamemnos Tailed jay Sch-1v
Neptis hylas Common sailor Sch-1v
Triodes minos Sauthern Birdwing Sch-1V
Pachliopta hector Crimson rose Sch-1v
Papilo demoleus Lime butterfly Sch-IV
Graphium agamemnos Tailed jay
spiders
Pisarua mirabilis Hunting spider -
Tagenaria domestica House spider -
Insects
Brachytron pratens Hairy dragonfiy -
Anax imperator Emperor dragonfly -
Tettigonia viridisima Common green grasshopper -
Heiroglyphus banian Rice grasshopper -
Nephotettix apicalis Commeoen painted grasshopper -
Spodoptera mauritia Swarming caterpillar -
Aves
Milyus migrans Common Kite Sch-1v
Quills contronix Grey quail Sch-1v
Corvus corvus Jungle crow Sch-1V
Corvus splendens House crow Sch-1v
Turdoides striatus White headed babler Sch-1V
Aegithina tiphia Iora Sch-1vV
Pycnonotus cafer Red vented buibul Sch-IV
Pycnonotus jokokus White browed Bulbul Sch-1v
Saxicoloides fulicata Indian robin Sch-1V
Gallus galius Red Jungle fowl Sch-1V
Columbus livibus Rock Pigeon Sch-1v
Bubo bubo Indian great horned Owi Sch-1V
Copsychus saularis Magpie Robin Sch-1v
Tchitrea paradisi Paradise Fl ycatcher Sch-1V
Tephrodornis Common Wood shrike Sch-1v
pondiceraianus
Lalage sykesi Black headed cochoo Shrike Sch-1v
Artamus fuscus Ashy Swallow Shrike Sch-1V
Dicrurus macrocerus Black Drongo Sch-1v
Dicrurus longicaudatus Grey Drongo Sch-1v
QOriolus oriolus indian Origle Sch-1v

VIMTA Labs Limited, Hyderabad
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Technical Name English Name/ Wild Life Protection Act
Local Name {1972}

Temenuchus pagodartim Brahmny Myna Sch-1v
Acridotheres tristicus Common myna Sch-1V
Ploceus philippines Weaver bird Sch-1V
Urofoncha striata Spotted munia Sch-1v
Passer domisticus House Sparrow Sch-1vV
Motacilla cinerea Grey wagtail Sch-1vV
Motacifla maderaspatensis | Large pied wagtail Sch-1v
Cinnyris lptensis Loten's sunbird Sch-1V
Cinnyris asiatica Purple Sunbird Sch-1v
Brachypternus bengalensis | Malabar Golden backed wood Sch-1V
Megalaima merulinus Indian Cuckoo Sch-1V
Hierococys varius Common Hawk Cuckoo Sch-IV
Eudynamis scolopaceus Koel Sch-1V
Centropus sinensis Crow Pheasant Sch-1v
Psittacula Krammeri | Rose ringed parakeet Sch-1v
Coryllis vaeralis Lorikeet Sch-1V
Coracias benghalensis Indian Roller Sch-1v
Merops orinetalis Common Bee Eater Sch-1V
Merops leschenaulti Chestnut headed Bee Eater Sch-1v
Alcedo atthis Common Kingfisher Sch-1V
Halcyon smyrensis White breasted kingfisher Sch-1v
Microfus affinis House swift Sch-1V
Cyprirus parvus Paim swift Sch-1v
Caprimulgus asiaticus Common Indian jar Sch-1V
Tylo atha Barn Owl Sch-1V
Haliastur indus Brahmny kite Sch-1v
Milvus migrans Pariah kite Sch-1v
Circus aertuginosus Marsh harrier Sch-1v
Astur badius Shikra Sch-1v
Chalcophaps indica Emerald Dove Sch-Iv
Lobvanelfa indicus Redwattled Lapwing Sch-IV
Lobpluvia malabaraica Yellow wattled lapwing Sch-1V
Anhinga melanogaster Darter Sch-IV
Egrelta garzetta Little Egret Sch-1v
Bubuicus ibis Caftie Egret Sch-1v
Ardeola grayif Pond Heron Sch-1v
Anas acuta Common Teal Sch-1v
Gallinula chiorpus Moore hen Sch-IV
Sterna albifrons Indian River Tern Sch-1V
Galerida malabarica Malabar Crested Lark Sch-1V
Pavo cristatus Peacock Part-1I1 of sch-I
Reptiles

Hemidactylus sp House Lizard Sch-1v
Calotes versicolor Garden Lizard Sch-1V
Chameleon zeylanicus Lizard Sch-1v
Varanus benghalensis Menitor Lizard Part-11 Sch-1I
Ptyas mucosus Rat snake Sch-1I1
Naja naja Cobra Sch-1v
Hemibungarus sps Indian coral snake Sch-1V
Bungarus candidus Krait Sch-1V
Vipera rusself Viper Part-1I Sch-11
Amphibia

Rana hexadactyla Frog Sch-1V
Rana tigrina Bull frog Sch-1vV
Cocopus sps Burrowing frog Sch-1V
Mammals

VIMTA Labs Limited, Hyderabad

c3-59



minpaLcaol | Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
HINDALCOl . .

zi: | Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-3

Description of the Environment

Technical Name English Name/ Wild Life Protection Act
Local Name {1972)
Lepus nigricolfis Hare Sch-1v
Hyaena hyaena Hyaena Sch-111
Canis auries Jackal Part—II of Sch-I1
Presbytis entelius Black faced monkey Part-I of Sch-IT
Macaca mulata Rhesus monkey Part-1 of Sch-I1
Funambulus spp. Sauirrel Sch-1V
Sus sucrofa Wild pig Sch-111
Rattus norvegicus Field mouse Sch-v
Herpestes edwardii Cemmon mongoose Part-II of Sch-I1
Bandicota bengalensis Bandicoot Sch-V
Melursus ursinus* Sloth Bear Part-1 of Sch-1
Muntiacus muntjak* Muntiacus Sch-111
Boselaphus tragocamelus* Neelgai Sch-H1I
Gazelle gazelle* Chinkara Part-I of Sch-I
Panthera pardus* Panther Part-I of Sch-1
Vulpus benghalensis Wild fox Part-II of Sch-1II
Fishes
Anabas testudino Keu -
Clarfas batrachus Catfish -
Wallugo attu Mully -
Puntius sophore - -
Channa punctatus - -
Penecus indicus White prawn -

*  Not observed during study period

It can be concluded that 4 species of Schedule-1, 7 species of Schedule-1I, 4 species
of Schedule-III and rest belong to Schedule-IV of Wildlife Protection Act, 1972 are
recorded/reported during study period from study area. Panthera pardus (Panther),
Gazella gazelle (Chinkara), Melursus ursinusare (Sloth Bea r) and Pavo cristatus
(Peacock) are the endangered species reported from the study area.

3.8.6.3 Wild Life Conservation

Flora and faunal data was collected from Forest Working Plans (1994-1999 and
2005) of East Sidhi district. Detailed field observations and interactions with local
villagers and local tribal hamlet heads reveals that Bears are observed within 10
km of the study area. As per the Wild Life Act (1972), those animals which have
been enlisted in the schedules of the Wildlife Act have been presented in the
above table. The schedules are based on the species namely, rare, endangered,
threatened, vulnerable etc. According to threat of extinction Schedule-I contains
those species which need topmost priority, while I, III, IV and V have lesser
degree of threat. Most of the avi-fauna are listed in Schedule-IV. As per the list
of avi-faunal species, these are mostly local migrant species only. As per recent
forest working plans and discussion with local forest officials, there are no
migratory paths reported from the study area. In consultation with forest
department the wildlife conservation shall be prepared and implemented under
guidance of forest department. In addition to that the following mitigation
measures will be taken for protection of fauna in the study area: :

+ Educate the local people to develop awareness to protect the animals;
» Formulations of wild life protection committees in near by villages to check the
poaching and hunting;
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* Wild life patrolling committee would be formed to monitor the wild animais
movement; and

* Develop thick green belt around the plant site with fruit bearing tree which
will attract the avi-fauna in the study area and increase the aesthetic value of
the area.

A detailed Wild Life Conservation Plan for Schedule-I species is given in Chapter-5.

3.8.7 Aguatic Ecosystems

Protecting the environment and making efficient use of natural resources are two of
the most pressing demands in the present stage of social development. The task of
preserving the purity of the atmosphere and water basins is of both national and
global significance since there are no boundaries to the propagation of
anthropogenic contaminants in the water. An essential pre requisite for the
successful solution to these problems is to evaluate ecological impacts from the
baseline information and undertake effective management plan. So the objective of
aquatic ecological study may be outlined as follows:

To characterize water bodies like fresh waters;

To understand their present biological status;

To understand the impact of proposed industrial and urbanization activities; and
To suggest recommendations to counter adverse impacts, if any -on the
ecosystem.

To meet these objectives following methods were followed:

» Generating data by actual field sampiing and analysis in these areas through
field visits during study period;

To fulfill these objectives and to understand the present status of aquatic
ecosystem, samples were collected from different fresh water system (Nallahs)
under investigation.

In order to get a clear picture and to assess the various parameters of water, two
sampling locations were identified for sampling. Samples were collected during the
winter and summer seasons. The sampling locations are presented in Table-3.8.6
and shown in Figure-3.8.1.

: TABLE-3.8.6

DETAILS OF AQUATIC SAMPLING LOCATIONS

Sr. No. | Code Locations Remarks
1 AE-1 Khakher river near village Fresh water
2 AE-2 Khakher nalla fresh water

3.8.7.1 Methodology Adopted for Aquatic Studies

Aquatic ecosystem close to the project area under investigation was considered for
a detailed study. Water samples were considered for their physico-chemical
characteristics. Plankton, aquatic plants, fish fauna of water bodies, and their
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associated fauna were collected, identified and estimated. The following
methodology has been adopted for sampling.

3.8.7.2 Aquatic Fauna

The field studies indicate that the aquatic fauna consisting of crustaceans, aquatic
insects, fishes amphibia, reptiles, birds are listed in Table-3.8.7. The fresh water
turtle, water snakes and others were found to be present in the nallahs due to its
vastness in area and presence of a variety of forage fauna.

TABLE-3.8.7
AQUATIC FAUNA FROM STUDY AREA

Sr. Name of the Species Lentic Water Bodies | Lotic Water Bodies
No.
Insect
1 Dytiscus sp - Observed
2 Nepa sp - Observed
3 Ranatra sp - QObserved
Amphibians and Aves
4 Rana cynophyctis Qbserved Observed
5 Phalacrocorax carbo Observed Observed
6 Bubuicus ibis Observed Observed
7 Egretta garzetia Observed Qbserved
8 Ardea cinerea Observed Observed
9 Alcedo athinis Qbserved Observed
10 Dendrocygna javanica Observed Observed

3.8.7.3 Conclusions on Aquatic Ecology

Surface water samples were collected for biological analysis from nalahs near
Khakher River and Burkhu nala during study period. Biological samples were
analysed and estimated diversity index. Plankton diversity Index for phytopiankton
and zooplankton varies from 2.56 to 3.11 and 2.22 to 2.79. Physico-chemical,
biological parameters and diversity index reveals that the studied water bodies are
slightly mesotrophic in nature.

3.9 Demography and Socio-Economic Profile

3.9.1 Methodology adopted for the Study

3.9.2

The methodology adopted for the study is based on the review of secondary data,
which mainly comprises 2001 Census records, as these are more comprehensive
and authentic. The sociological aspects studied include human settlements,
demographic and other socio-economic aspects and the infrastructural facilities
available in the study area. The economic aspects include agriculture, industry and
cccupational structure of workers.

Review of Demographic and Socio-Economic Profiles - 2001

The information on socio-economic aspects of the study area has been compiled
from secondary sources, which mainly include census data of 2001. The
sociological aspects of this study include human settlements, demographic and
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3.9.3

other socio-economic aspects and infrastructure facilities available in the study
area. The economic aspects include agriculture and occupational structure of

workers. The village wise demographic details of the study area are presented in
Annexure-VIII.

The salient features of the demographic and socio-economic details are described
in the following sections. -
Settlement Pattern and Demography .

The sacio-economic condition was studied over an area falling within 10-km
radius around the proposed site area.

3.9.3.1 Distribution of Population

As per 2001 census, the study area consists of a total population of 60653 souls
residing in 10557 residential households. This indicates an average househoid size
of 5.7 persons per househald. The distribution of settlements and population in the
study area is shown in Table-3.9.1.

TJABLE-3.9.1
DISTRIBUTION OF POPULATION

Particulars Study Area
No. of Households 10557
Male Population 31186
Female Population 29467
Total Population 60653
Average Househoid Size ) 5.7
Sex ratio 945
Density of population/km? 241

Source: District Census Hand Book

3.9.3.2 Population Density

The density of population reveals that the study area has an overall density of
241 persons per square kilometer,

3.9.3.3 Sex Ratio

The configuration of male and female indicates that the males constitute about
51.42 % and females 48.58 % of the total population. The sex ratio i.e. the
number of females per 1000 males indirectly reveals certain sociological aspects
in relation to female births, infant mortaiity among female children and single
person family structure, a result of migration of industrial workers. The study
area on an average has 945 females per 1000 males as per 2001 census.

3.9.4 Soc_ial Structure

As per 2001 census, 19.6 % of the population in the study area belongs to .
Scheduled Castes (SC) and 30.0 % to Scheduled Tribes (ST). The distribution of
population by social structure is shown in Table-3.9.2,
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3.9.5

3.9.6

TABLE- 3.9.2
DISTRIBUTION OF POPULATION BY SOCIAL STRUCTURE

Sr. No. Particulars Study Area
i Scheduled Castes 11873
2 % to total population 19.6
3 Scheduled Tribes 18834
4 % to total population 31.0
5 Total SC and ST 30707
<] % to total population 50.6

Source: District Census Hand Book
Literacy Levels

The analysis of the literacy levels reveals a medium literacy rate in the study area.
The study area experienced a literacy rate of 34.9 % in 2001. If this is computed
only for the people of above the age group of 6 years, i.e. the school going age
people, this slightly increases the literacy rate. The distribution of literates and
literacy rates in the study area is given in Table-3.9.3.

TABLE-3.9.3
DISTRIBUTION OF LITERATE AND LITERACY RATES

Sr. No. Particulars Study Area
1 Total literates 21220
2 Average literacy (%) 34.9
3 Male literacy rate (%) 48.6
4 Female literacy rate (%) 20.6
5 Male literates ’ 15145
6 % to study area literates 71.4
7 Female literates 6075
8 % to study area literates 28.6

Source: District Census Hand Book

The male literacy i.e. the percentage of literate males to the total males of the
study area works out to be 48.6 %. The female literacy rate, which is an important
indicator for social change, is observed to be 20.6 % in the study area as per 2001
census. This indicates that there is a need for sociological development in the
region.

Occupational Structure

The occupational structure of residents in the study area is studied with reference
to main workers, marginal workers and non-workers. The main workers include
cultivators, agricultural laborers, those engaged in household industry and other
services workers.

The marginai workers are those workers engaged in some work for a period of
less than six months during the reference year prior to the census survey. The
non-workers include those engaged in unpaid household duties, students, retired
persons, dependents, beggars, vagrants etc. besides institutional inmates or all
other non-workers who do not fall under the above categories.
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As per the 2001 census records, altogether the main workers work out to be
30.65 % of the total population. The marginal workers constitute 14.36 % of the
total population. The non-workers constitute 54.99 % of the total papulation.
The occupational structure of the study area is shown in Table-3.9.4.

ORCHOHCNOIONOEONONONONONONS

CC Lo OO0 C OO0 OO0

)

TABLE-3.9.4
OCCUPATIONAL STRUCTURE
Sr. Occupation Study Area
No. No. % to Population
1 Total main workers 18588 30.65
Male 13015 21.46
Female 5573 9.1%
2 Marginal workers 8712 14.36
Male 2401 3.95
Female 6311 10.41
3 Non-workers 33353 54,99
Male 15770 26.00
Female 17583 28.99

Source; District Census Hand Book

VIMTA Labs Limited, Hyderabad

C3-65




OO 0000000




GRONORONOIRG

o O O

L

P
U

o QO

C OO

o O

M NDALG Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

; Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
Bt | 2t Bargawan, Sidhi District, Madhya Pradesh

Chapter-4
Impact Assessment

4.0

4.1

4.2

4.2.1

4.2.2

4.2.3

IMPACT ASSESSMENT

Introduction

This chapter presents identification and appraisal of various impacts from the
proposed aluminium smelter and captive power plant.

The environmental impacts are categorized as primary or secondary. Primary
impacts are attributed directly to the project and secondary impacts are indirectly
induced and typicaily include the associated investment and changed pattern of
social and economic activities by the proposed action.

The impacts have been assessed for the smelter plant and captive power plant
assuming that the pollution due to the existing activities has already been
covered under baseline environmental monitoring and continue to remain same
till the operation of the project.

The construction and operational phase of the proposed project comprises various
activities each of which may have an impact on some or other environmental
parameters. Various impacts during the construction and operation phases on the
environment have been studied to estimate the impacts on the environmental
attributes and are discussed in the subsequent sections.

Impacts during Construction Phase

This includes the following activities related to land acquisition if any, levelling of
site, construction of related structures and installation of related equipment.

Impact on Land Use

Present land use of the selected site is barren and agricuitural land. There will be
change in land use of the area and the selected site will be categorized as industrial
area,

Impact on Soil

The construction activities will result in loss of vegetation cover and topsoil te some
extent in the plant area. It is envisaged that about 300-mm of topsoil will be
removed from the plant area. The project area consists of agricultural and barren
lands. Therefore, a total of about 22-Lakh cum of topsoil is estimated to be removed
from the project area. This shall be stacked separately and to be used for plantation
purposes and filling up of low lying area.

Apart from localized construction impacts at the plant site, no adverse impacts on
soil in the buffer area are anticipated.

Impact on Air Quality

The main sources of emission during the construction period are the movement of
equipment at site and dust emitted during the levelling, grading, earthwork,
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4.2.4

foundation works and exhaust emissions from vehicles and equipment deployed
during the construction phase is also likely to result in marginal increase in the
levels of SOy, NOx, SPM and CO. The impact will be for short duration and confined
within the project boundary and is. expected to be negligible outside the plant
boundaries. The impact will, however, be reversible, marginal and temporary in
nature. Proper upkeep and maintenance of vehicles, sprinkling of water on roads
and construction site, providing sufficient vegetation etc are some of the measures
that would greatly reduce the impacts during the construction phase.

Impact on Water Resources and Quality

Water demand for various activities during the construction phase will be met by
sourcing from rainwater collected in specially created surface water ponds. As no
labour camps are envisaged in the project area, no ‘major sanitation water
requirement is envisaged during construction phase. Water for drinking and
sanitation for construction labour will be sourced from the ground water.
However, water demand for construction is temporary and widely variable in
nature and is expected to last for about 40 months.

The wastewater from vehicle and construction equipment maintenance centre will
contribute to oil and grease concentration. The wastewater from sanitation of
labours will contribute to higher BOD concentrations.

Impact on water quality during construction phase may be due to non-point
discharges of solids from soil loss and sewage -generated from the construction
workforce stationed at the site. However, due to the construction being carried out
on the flat terrain, the soil losses will be negligible. Further, the construction of the
plant will be more related to mechanical fabrication, assembly and erection; hence
the water requirements would be smail. Temporary sanitation facilities (septic tanks
and soak pits) will be set-up for disposai of sanitary sewage generated by the
workforce. Since, most of the construction workforce will constitute of floating
population, the demand for water and sanitation facilities will be small and
temporary and it will be managed by providing drinking water facility and sanitation
facilities at the site during construction phase.

The overall impact on Water Environment during construction phase due to
proposed project is likely to be short term and insignificant.

4.2.5 Impact on Noise Levels
Heavy construction traffic for loading and unloading, fabrication and handling of
equipment and materials are likely to cause an increase in the ambient noise levels,
However, the noise will be temporary and will be restricted mostly to daytime.
The noise control measures during construction phase include provision of caps on
the equipment and regular maintenance of the equipment,
Overall, the impact of generated noise on the environment is likely to be
insignificant, reversible and localized in nature and mainly confined to the day
hours.
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4.2.6 Impact on Terrestriaj Ecology

4.2,7

4.3

The initial construction works at the project site involves land clearance. During
construction vegetation may be disturbed including tree cutting. However, tree
cutting will be kept at bare minirmum. Greenbelt will be developed during
construction to improve the aesthetic value in the area and to screen out the
fugitive dust generated during construction.

The removal of vegetation from the soil and loosening of the topsoil generally
causes soil erosion. However, such impacts will be primarily confined to the project
site during initial periods of the construction phase and will be minimized through
adoption of mitigative measures like paving and surface treatment, water sprinkling
and appropriate plantation program. The project site will be extensively landscaped
with the development of green belt consisting of a variety of taxa, which would
enrich the ecology of the area and add to the aesthetics.

The sanitary wastewater will be sent to septic tanks. The wastewater coming from
heavy machinery will be treated to remove oil and grease and suspended solids in
the detention tank before utilizing for greenbelt and sprinkling to suppress the dust.

Demography and Socio-Economics

The non-workers in the study area constitute about 55.1%. This indicates the
availability of sizeable manpower required for the construction activity. The project
will provide either direct or indirect job opportunities to the local popuiation as far as
possible. There will be some migration of labour force from outside the study area
during construction phase, which may put some pressure on the local settlernents
and resources. However, this impact is envisaged to be marginal and temporary in
nature.

. Impacts during Operational Phase

The proposed project operation will involve production of 3,25,000 TPA of
aluminium metal and 750 MW power generation. The following environmental
attributes will be affected to varying degree due to activities related to the
operational phase and are considered for impact assessment:

Topography and Climate;

Landuse pattern;

Soil quality;

Air quality;

Water resources and quality;

Solid waste;

Noise levels;

Terrestrial and aquatic ecology;
Demography and socio-economics; and
Infrastructural facilities.
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4.3.1 Impact Topography and Climate

4.3.2

4.3.3

4.3.4

The major envisaged topographical changes would be due to the manmade
structures like civil structures and industrial complex. The impact would be minimal.
However, it will invite positive benefits in the form of land levelling and tree
plantations in the project vicinity.

Heat loss through stack will be 6 to 7% of the total heat in the furnace. The
quantum of heat so lost to the atmosphere is not significant. The moderate wind
speed and rainfall in the region will mitigate the adverse impacts. The vegetation in
the region will help to manage the thermal balance.

Impact on Land Use

The present land use of the area falls under barren and agricultural land use
category. After commissioning of proposed plant, this land use will change to
industrial category. Along with the development of plant activities, greenbelt will
also be developed along the piant boundary, which will be a beneficial Impact.

Impact gn Soil

The air borne fugitive dust from the plant is likely to be deposited on the topsoil in .

the immediate vicinity of the plant boundary. However, the fugitive emissions are
likely to be controlled to a great extent through proposed control measures like pot
hooding, gas collection efficiency and highly efficient electrostatic precipitators.

~ Further, proper arrangement and vacuum will be maintained in the fume collection

hood to prevent any fugitive emissions from the pot to ensure maximum fume
collection efficiency. .

The emissions of fluorides from the stacks are also likely to be controlled to a great
extent through proposed control measures. Hence, the impact on the soil is likely to
be insignificant due to fugitive dust.

Impact on Air Quality

The impact on air quality is assessed based on combined emissions of the
proposed smelter and CPP. Suspended Particulate Matter (SPM) and Suilphur
dioxide (SO;) and Oxides of Nitrogen (NOx), Fluoride (F) and PAH will be the
important pollutants emitting from smelter and CPP. There are no existing other
industries in 10-km radius and hence, no cumulative impact with other industries
on the regional air quality is envisaged.

Prediction of impacts on air environment has been carried out employing
mathematical model based on a steady state Gaussian plume dispersion model
designed for muitiple point sources for short term. In the present case, Industrial
Source Complex [ISC3] 1993 dispersion model based on steady state Gaussian
plume dispersion, designed for multiple point sources for short term and developed
by United States Environmental Protection Agency [USEPA] has been used for
simulations from point sources.
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4.3.4.1 Impacts due to Coal Handling and Storage

It is envisaged to store coal in an area of about 100-acre in the plant area. Fugitive
emissions are envisaged from the coal stack piles. FDM modeling techniques are
used for assessing the impacts of coal stack piles.

Fugitive Dust Model (FDM) is a computerized air quality model specifically
designed for computing concentration and analysis of the dispersion of fugitive
dust. The sources may be point, line or area sources. The model is generally
based on the well-known Gaussian Plume formulation for computing
concentrations, but the model has been specificaily adapted to incorporate an
improved gradient-transfer deposition algorithm. Gravitational setting velocity
and a deposition velocity are calculated by FDM for each class. Concentration and
deposition are computed at all user-selectable receptor locations, -

For the short-term simulations, the concentrations were estimated around 445
receptor points including village receptors are chosen to obtain an optimum
description of variations in concentrations over the site in 10-km radius and AAQ
locations covering 16 directions. SPM concentration of 15.2 pg/m? resulted at
about 500-m distance from the stock pile during winter season.

4.3.4.2 Impacts due to Point Emission Sources

The details of stack emissions envisaged from the project are given in Table-4.1.
For the modeling purpose pollutants namely, Suspended Particulate Matter, Sulphur
dioxide, Oxides of Nitrogen, PAH and Fluoride are considered. The details of
emission calculations and isopleths are given in Annexure-V.

TABLE-4.1
STACK AND EMISSION DETAILS (PROPOSED ALUMINIUM SMELTER & CPP)
Sr. Stacks Dia H Exit Exit | Flow Emission Rate {g/s
No. Attached {m} | (m) Vel Temp | (Nm3*/ SO0, NOx | SPM| F | PAH
{m/s}-| (°C) sec)
Captive Power Plant
1 CPP-1 3.5 120 23.6 140 164 | 215.6 ] 194.0 ] 164 | -- -
2 cpp-2 3.5 120 23.6 140 164 | 215.6 1 194.0 | 16.4 | -- --
3 CPP-3 3.5 120 23.6 140 164 [ 2156 | 1940 | 164 | -~ -
4 CPP-4 3.5 120 23.6 140 164 | 215.6 | 194.0 | 16.4 | -- -
5 CPP-5 3.5 120 23.6 140 164 | 2156 | 154.0 | 16.4 | -- --
Aluminium Smelter :
6 Gas Treatment 4.3 80 20.0 90 238.4 | 55.4 - 23.8 | 0.4 -
Plant .
7 Gas Treatment 4.3 80 20.0 20 238.4 | 554 - 23.8 | 0.4 --
Plant
8 Baking Furnace 1.9 50 20.0 250 32.3 20.6 - 1.6 {0.1] 0.1

* Meteorological Data

The hourly meteorological data recorded at site is converted to the mean
metecrological hourly data as specified by CPCB and the same has been used in
the model. In absence of site specific mixing heights, mixing heights published in
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‘Spatial Distribution of Hourly Mixing Depths over Indian Region’ by
Dr. R.N.Gupta have been used.

4.3.4.3 Presentation of Results

In the present case, model simulations have been carried out for winter season. For
the short-term simuiations, the concentrations have been estimated around 1200

receptors to obtain an optimum description of variations in concentrations over the
site in 10-km radius covering 16 directions.

The incremental ground level concentrations for SPM, SO,, NOx, PAH and F are
given in Table-4.2. '
TABLE-4.2
PREDICTED 24-HOURLY SHORT TERM INCREMENTAL

CONCENTRATIONS(WINTER)

Pollutant Incremental Concentration Distance (km) Direction
(ug/m?)
Cumulative Incremental Concentration (Aluminium Smeiter + CPP)

SPM 3.8 1.0 East
50; 42,5 1.0 East
NOx 38.9 1.0 East

F 1.5 1.0 East
PAH 0.05 1.0 Eastk

+ Comments on Predicted Concentrations

A perusal of Table-4.2 reveals that the maximum incremental short term 24 hourly
ground level concentrations for SPM, SO,, NOx, PAH and F likely to be encountered
during winter season are 3.8, 42,5, 38.9, 1.5 and 0.05 ug/m? respectively occurring
at a distance of about 1.0-km in east direction.

* Resultant Concentrations after Implementation of the Project

The maximum incremental GLCs due to the proposed project for SPM, SO;, NOx,
PAH and F are superimposed on the maximum baseline concentrations recorded
during the study period in the downwind direction to arrive at the likely resultant
concentrations during the same period after implementation of the proposed
project. The cumulative concentrations (baseline + incremental) after
implementation of the project are tabulated in Table-4.3.

TABLE-4.3
RESULTANT CONCENTRATIONS DUE TO INCREMENTAL GLC's

{Proposed Aluminium Smelter + CPP)

Pollutant Concentration (ug/m?)
Baseline Incremental Resultant
SPM 143.7 3.8 147.5
50, 10.2 42.5 52.7
NOX 10.8 38.9 49.7
F <0.1 1.5 1.5
PAH <0.01 0.05 0.05
VIMTA Labs Limited, Hyderabad C4-5

D000 0VO

00O

o



O O 0

[ {/.\,
[N

sNelcNoReNoNoRoRcNoNoNCNeRe

/

I

©

™
-

(

MINDALCG Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Macdhya Pradesh

Chapter-4
Impact Assessment

The predictions indicate that the SPM, SO, NOx concentrations are likely to be
within the prescribed limit of 200, 80 and 80 pg/m? respectively for residential and
rural zone. Similarly, the resuitant concentrations of Fluorides and PAH are
negligible.

TABLE-4.4

PREDICTED 24-HOURLY SHORT TERM INCREMENTAL CONCENTRATIONS

(PRE-MONSOON)

Poilutant ‘ Incremental Distance (km) Direction
Concentration
(ug/m?)
Cumulative Incremental Concentration (Aluminium Smelter + CPP)
SPM 3.6 1.4 East
SO, 41.2 1.4 East
NOx 40 1.4 East
F 1.5 1.4 East
PAH 0.05 1.4 East

» Comments on Predicted Concentrations

A perusal of Table-4.2 reveals that the maximum incremental short term 24 hourly
ground level concentrations for SPM, SO,, NOx, PAH and F likely to be encountered
during winter season are 3.6, 41.2, 40, 1.5 and 0.05 pg/m? respectively occurring at
a distance of about 1.4-km in east direction.

* Resultant Concentrations after Implementation of the Project

The maximum incremental GLCs due to the proposed project for SPM, 50;, NOx,
PAH and F are superimposed on the maximum baseline concentrations recorded
during the study period in the downwind direction to arrive at the likely resultant
concentrations during the same period after implementation of the proposed
project. The cumulative concentrations (baseline + incremental) after
implementation of the project are tabulated in Tabie-4.5.

TABLE-4.5
RESULTANT CONCENTRATIONS DUE TO INCREMENTAL GLC's

(Proposed Aluminium Smelter + CPP)

Poliutant Concentration {(pg/m?)
Baseline - Incremental Resultant
SPM 160.1 3.6 163.7
S0, 8.2 41.2 49.4
NOX 10,7 40 50.7
F <0.1 1.5 1.5
PAH <0.01 0.05 0.05

The predictions indicate that the SPM, SO,, NOx concentrations are likely to be
within the prescribed limit of 200, 80 and 80 ug/m?® respectively for residential and

rural zone. Similarly, the resultant concentrations of Fluorides and PAH are
negligibie,
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TABLE-4.6

PREDICTED 24-HOURLY SHORT TERM INCREMENTAL CONCENTRATIONS

(POST-MONSOON)

Distance (km)

Pollutant Incremental Direction
Concentration
{ug/m?)
Cumulative Incremental Concentration {Aluminium Smelter + CPP)
SPM 3.9 1.0 south
S0, 40.6 1.0 south
NOx 39.5 1.0 south
F 1.5 1.0 south
PAH 0.05 1.0 south

e Comments on Predicted Concentrations

A perusal of Table-4.6 reveals that the maximum incremental short term 24 hourly
ground level concentrations for SPM, SO,, NOx, PAH and F likely to be encountered
during winter season are 3.9, 40.6, 39.5, 1.5 and 0.05 ug/m? respectively occurring
at a distance of about 1.0-km in south direction.

* Resultant Concentrations after Implementation of the Project

The maximum incremental GLCs due to the proposed project for SPM, SO,, NOx,
PAH and F are superimposed on the maximum baseline concentrations recorded
during the study period in the downwind direction to arrive at the likely resultant
concentrations during the same period after implementation of the proposed

project. The cumulative concentrations (baseline + incremental) after
implementation of the project are tabulated in Table-4.7.
TABLE-4.3
RESULTANT CONCENTRATIONS DUE TO INCREMENTAL GLC's
(Proposed Aluminium Smelter + CPP)
Pollutant Concentration (ug/m?3)
Baseline Incremental Resultant
SPM 139.0 3.9 142.9
50, 10.4 40.6 51
NOX 10.4 39.5 49.9
F <0.1 1.5 1.5
PAH <0.01 0.05 0.05

The predictions indicate that the SPM, S0Q,, NOx concentrations are likely to be
within the prescribed limit of 200, 80 and 80 pg/m? respectively for residentiai and
rural zone. Similarly, the resultant concentrations of Fluorides and PAH are

negligible.

Hence, it can be concluded that the impacts due to the proposed smelter plant

complex are marginal and insignificant.

VIMTA Labs Limited, Hyderabad
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4.3.5 Impact on Water Resources and Water Quality

4.3.5.1 Impact on Water Resources

The total area for plant site is about 1500-ha. A few first and second arder
streams are passing though the plant site. As far as possible, these streams will
not be disturbed and their natural course is maintained. A water pond wiil be
developed in the southern corner of the plant site and the rainwater will be stored
in the pond and reused for plant operations.

The total requirement of water for domestic, industrial and allied activities

including water requirement for greenbeit development during operation phase is
about 4600 m3/hr.

No ground water source will be tapped for meeting the water requirements during
operation of proposed smelter and CPP. The raw water requirement of 4600
m>/hr during operation phase shall be met from Gopad river which is at a
distance of about 35-km by laying pipeline. Energy Department of Madhya
Pradesh has indicated availability of sufficient water in Gopad river and already
altocated 45.12 cusecs of water from Gopad river for the project.

Hence, no impact on the water resources is envisaged.

4.3.5.2 Impact on Water Quality

The water balance and wastewater generation details have been - described in
Chapter-2,

The wastewater generation in the smelter complex along with CPP will be 935

m>/hr. The complete wastewater generated will be treated and utilised within the
plant. ’

The domestic wastewater generated from canteen and toilets of smelter plant will

be treated and used in greenbeit development. Thus, wastewater generated in
smelter project will nat be discharged out side the premises.

Under normal operation of the plant, no wastewater will be discharged out side
plant - premises. However, in rainy days the treated domestic wastewater used in
greenbelt will not be required. The same will be discharged in the seasonal nalla
flowing adjacent to plant boundary.

The storm water in the project area will be collected through storm water drains
and collected in the storm water tank, which will be lined to prevent any
contamination of ground water. The stored storm water will be utilized in the
smelter operation resuiting in conservation of fresh .water. In case the storm

water tank starts overflowing, the water will be treated in de-fluoridation plant
before discharging into nalla.

VIMTA Labs Limited, Hyderabad c4-9
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The guard pond will be provided with proper lining to prevent seepage and avoid
contamination of groundwater. Hence, the impact on the groundwater bodies is
not envisaged. Hence, impact on the water quality is not envisaged,

4.3.6 Impact of Solid Wastes

4.3.6.1 Aluminium Smelter

The details of the solid wastes from the proposed project are described in

Chapter-2. The details of the solid waste generated in the plant are given in
Table-4.8.

TABLE-4.8
EXPECTED SOLID WASTE FROM SMELTER
Sr. Type of Waste Unit Quantity Mode of Disposal
No.
1 Spent Pot Lining - TPA 5800 Will be disposed-off in secured landfill
{from 5"  vyear as per CPCB guidelines,
onwards)
2 Used Qil KLPA 7.0 Will be sent to authorized recyclers
3 Dross TPA 1400 Will be supplied to authorized
secondary metal processing industries
4 Scrap cast iron TPA 850 Will be sent to authorized recyclers
5 Scrap collector bars TPA 1700 Will be re-used
(from 5% vear
onwards)

The solid waste will be disposed in the following manner:

» The Spent Pot Lining (SPL) waste will be stored in secured land fill as
discussed in Chapter-2 or disposed in accordance with CPCB guidelines;

* The burnt coke fines from bake oven will be recycled in green anode plant.
The refractory from the bake oven from ladle cleaning and cast house, the

sundry waste and sweeping dust from the plant will be utilized or stored
along with SPL;

* The aluminum dross and cast iron scraps will be supplied to authorized
secondary metal processing industries; and

+ ° Sludge from sewagé treatment plant will be dried and used as manure for
greenbelt maintenance. Canteen/sanitary waste will be composted and used
as manure for greenbelt development.

With the implementation of above precautionary measures, the impacts due to
solid waste disposal will be insignificant.

* Secured Land Filling

Around 5800 tonnes of Spent Pot Lining (SPL) will be generated annually, which
will be put into secure land fill area as per the CPCB guidelines. Trenches will be

VIMTA Labs Limited, Hyderabad
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constructed along the sides of the secured land fill facility to collect the run-off

water and prevent the water from entering the pit. This will prevent the
contamination of rain water.

A secured land filling area has been earmarked for SPL storage, which will be
sufficient to store SPL for a period of 15 years. However, possibility of SPL
utilization will be continuously explored on high priority.

Thereby, there will not be any impact either on groundwater/storm water or on
soil due to the SPL solid waste.

4.3.6.2 Captive Power Plant

The details of the solid waste generated in the plant are given in Table-4.9.

TJABLE-4.9
EXPECTED SOLID WASTE FROM CPP PROJECT
Sr. No. Plant Quantity Mode of Disposal

1 Used Oil 7.0 KLPA Will be supplied to authorized recyclers

2 Ash from CPP 3170 TPD Ash will be disposed off in ash disposal area
(Fly ash - 2535 | using High Concentrated Slurry Disposal
TPD; method and will be supplied to potential users
Bottom ash - 635 | at free of cost. :
TPD)

The ash generated in the plant will be utilized to maximum extent possible and
balance will be stored in the ash pond using High Concentrate Slurry Disposal
method along with the ash generated in the CPP under implementation. The ash

will be transported in the form of high concentrate slurry to ash pond through
dedicated pipeline.

The water required in ash handling unit will be met from cooling tower biowdown,
which will result in substantial reduction in fresh water requirement,
With the implementation of above precautionary measures, the impacts due to
solid waste disposal will have insignificant impacts on environment.

¢ Impact of Ash Pond on Surface Water

In ash disposal, High Concentration Slurry Disposal method will be adopted, which
uses very less water to form the siurry. The siurry will be self settling and also self-
limiting so that in the ash pond ash will deposit-and dry by itself to form a hard
surface. Hence, there will not be any discharge from the ash pond.

The ash pond will be provided with peripheral drains to collect run-off water during
rainy season. The run-off water will be treated in clariflocculators before

discharging into nalla. Hence, the impact of the ash pond on the surface water will
be insignificant.

VIMTA Labs Limited, Hyderabad c4-11
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4.3.7

® Impact of Ash Pond on Ground Water

The possibility of groundwater contamination due to the leaching of metais from
the ash pond was examined based on soil investigation study and hydrogeological
conditions in the region. The study indicates the co-efficient of permeability in the
area is in the range of 107 to 10 c¢m per second, which indicates very poor
drainability. The same will be reduced further to 10° cm per second, if required, by
compaction and by provision of clay lining. :

The dykes around the pond shall be constructed with proper compaction at

maximum dry density. The co-efficient of permeability shall be much less than the
natural deposits to further reduce the drainability.

Thus, the impact of the ash pond on the ground water will be insignificant. Further,
the existing infiltration rates may reduce further due to the disposal of ash in the
ash pond, which is likely to be caused due to the result of deposition of fly ash in
the pore space of the topsoil, which will decrease its permeability. With the passage
of time, more and more fly ash particles will get deposited in the pore spaces of the
top soil making it essentially non-porous and impervious and in view of the above,
contamination through leaching is not envisaged.

Moreover, in high concentrate slurry, water content will be very less and there will
not be pounding of the water in ash pond. There will not be any water left for

leaching into ground water, Hence, the impact on the ground water will be
insignificant.

Impact on Noise Levels

The main noise generating sources from the smelter plant will be pumps,
compressors along with cooling tower and boiler at paste piant. The noise levels
at the source for these units will be in the range of 80-90 dB(A). The major noise

generating sources from the proposed plant are listed in Table-4.10. These are
considered as input to the noise model.

TABLE-4.10
ESTIMATED NOISE LEVELS FROM THE PLANT
5r. No. Sources Noise Level in dB(A)
1 Compressor house . 90
2 Pot lines-1 80
3 Pot lines-2 80
4 Casting plant 85
5 Paste plant 85
(] Cooling tower 90
7 CPP 80-90

4.3.7.1 Presentation of Results

The model results are discussed below and are represented through contours in

Figure-4.1. The incremental and resultant noise levels at the plant boundaries
are given in. Table-4.11.

VIMTA Labs Limited, Hyderabad
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TABLE-4.11
PREDICTED NOISE LEVELS AT PLANT BOUNDARIES
Sr. Direction Incremental Noise Level in Resultant Noise Level in
No. dB(A) dB{A)
1 N 36.0 51.2
2 NE 38.0 51.3
3 E 31.5 51.1
4 SE 32.5 51.2
5 S 31.0 51.1
8 SW 33.5 51.2
7 W 30.0 51.1
8 NW 31.1 51.1

The predicted noise levels at the boundary due to various plant activities will be
ranging in between 30 to 38 dB(A). The increment noise levels will be less than
40 dB(A)} at ail of the surrounding habitations. It is seen from the simulation
results that the resultant noise levels will be welil within the CPCB standards.

4,3.7.2 Impact on Work Zone
~There are no high noise equipments in the proposed smelter project. However,
impacts on the working personnel are not expected to be significant on account of
the high level of automation of the plant, which means that workers will be
expased for short duration anly that too intermittently.

4.3.8 Impact of Air Quality on Reserve Forest

The air quality impacts on surrounding reserved forest have been computed
based on 5PM, S0, and NOx incremental concentration over the Reserve Forests.
The incremental concentration over protected forests and reserve forests are
given in Table-4.12. .

VIMTA Labs Limited, Hyderabad C4-13
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NOISE DISPERSION CONTOURS
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"TABLE-4.12
INCREMENTAL CONCENTRATIONS DUE TO CPP + SMELTER
AT RESERVE FORESTS
All the values are given ug/m’

Forests Distance Direction | Incremental Concentrations

(km) SPM SO, NO,
Orgari PF 0.2 N 0.2 2.1 2.0
Gidhar PF 2.7 NW <0.1 <0.1 <0.1
Mahanban RF 4.0 WSW <0.1 <0.1 <0.1
Lohra PF 4.5 NNW <0.1 <0.1 <0.1
Teldah PF 4.6 SE <0.1 <0.1 <0.1
Parihasi PF 4.6 NNE 0.8 6.1 4.1
Jiwan RF 5.5 NNE 0.6 12.0 10.0
Uska PF 6.3 E 1.4 4.0 2.0
Pokhara RF 6.3 NE 0.2 10.2 3.1
Bichhi PF 6.6 N <0.1 <0.1 <0.1
Majaghavan PF 7.0 NNE 0.8 2.1 1.0
Bori PF 7.8 N <0.1 <0.1 <0.1
Muher RF 9.2 SE <0.1 <0.1 <0.1
Pachwar PF 9.9 NNE <0.1 <0.1 <0,1

4.3.9 Impact on Flora and Fauna

The baseline flora and fauna has been depicted in Section-3.8 of Chapter-3. As
per forest working plans and records from MoEF, there are no protected areas as
per Wildlife Protection Act, 1972 (Wildlife sanctuaries, National parks, Tiger
reserves, Biospheres, Elephant reserves, Community reserves and Conservation
reserves) in 25-km radius from plant boundary. Plant species observed are

‘common in nature and there are no endangered threatened or protected or rare

plant species recorded during field surveys and also from forest department
records and also records of Red data plants in India by Botanical Survey of India.

Orgari PF is the nearest forest to the plant site. Project area shares a common
boundary with Orgari PF. Mohanban Reserve Forest exists at 4.0-km from plant
boundary on WSW direction. In addition, about 10 protected / reserved forests also
exist in 10-km radius. The forest is classified as Northern dry deciduous Sal forest
and mainly composed of Sal, Bija, Haldu, Tendu, Mundi, Kasai, Aonla, Salai,
Dhawda, Palas, Harra, Saja and Mahua. The predominant tree species in 10-km
area are presented in Table-4.13 and the Sch-I and Sch-II animals which are
observed in study area are presented in Table-4.14,

TABLE-4.3
PLANT SPECIES OBSERVED IN STUDY AREA (10-KM RADIUS)
Sr. No. Technical Name Local Name
1 Adina cordifolia Haidu
2 Buchanania lanzan Char
3 Anogeissus latifolia Dhaura
4 Boswellia serrata Salai
5 Bridelia retusa Bridelia
6 Digspyros melanoxyion Tendu
VIMTA Labs Limited, Hyderabad C4-15
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Sr. No. Technical Name Local Name
7 Saymida febrifuga Rohan
8 Emblica officinale Aonola
9 Ficus hispida Bad
i0 Lagestromia parvifiora Moyen
11 Lannea coramandalica Jingan
12 Madhuca latifolia Mahua
13 Shorea robusta Sal
14 Sygygium cumini Jamun
15 Terminalia belfarica Bellerica
16 Terminalia tomentosa Saja
Shrubs and under shrubs
17 Grewia hirsute Gudsakri
18 Desmodium gyrans Roilei
Bamboos
19 Dendrocalamus strictits Bans
20 Bmbusa vulgaris Bamboo
Grasses
21 Cyanodactylon sp Doob
22 Eragrostis tenelia Bhurbhusi’
23 Aristida sp Shukla
Climbers
24 Bauhinia vahlii Mahui patta

Source: Forest Department, Sidhi & Vimta Labs Limited, Hyderabad

TABLE-4.14
LIST OF SCHEDULE-I AND IT ANIMALS IN STUDY AREA (10-KM RADIUS)

Sr. No. Technicai Name English Name Local Conservaticn Status as
Name per Wildlife Protection
Act {(1972)
1 Naja naja Cobra Nag Part-II of Sch-II
2 Canis auries Jackal Siyar Part-II of Sch-II
3 Preshytis entellus Black faced monkey | Langur Part-1 of Sch-II
4 Macaca mulata Rhesus monkey Monkey Part-I of Sch-11
5 Herpestes edwardii Commaon mengoose Neola Part-1I of Sch-1I
<] Vulpus benghalensis Wild fox Lomdi Part-II of Sch-II
7 Pavo cristatus Peacock Mor Part-11I of Sch-I
g8 Melursus ursinus Sloth Bear Bhalu Part-1 of Sch-I
9 Gazelle gazelle* Chinkara Chinkara Part-I of Sch-I
10 Panthera pardus* Panther Panther . Part-I of Sch-1

Source: Forest Department, Sidhi & Vimta Labs Limited, Hyderabad

The forests in 10-km radius area are ‘low’ to ‘medium’ dense forests. The nearest
forests to the proposed smelter, CPP complex (Orgari PF and Gidher PF) are ‘low’
dense forests with a forest density of 0.1. It is proposed to develop a
comprehensive greenbelt with a density of 2000 trees per hectare in the project
area. With the proposed plantations, the tree density of the area will increase
significantly, which is a positive impact on the environment.

However, the detailed Forest Conservation Plan and Wildlife Conservation Plan are
given in Chapter-5. It is envisaged that with proper implementation of EMP given
in Chapter-5 along with Forest Conservation Plan and Wildlife Conservation Plan,
no impact is envisaged on ecological environment.

VIMTA Labs Limited, Hyderabad C4-16
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4.3.10 Impact on Socio - Economic Aspects

It is obvious to assume that the activities of the project operaticns will improve
the socio-economic levels in the study area. The anticipated impact of this project
on various aspects is described in the following sections:

* Impact on Human Settlement

There are some human settlements in the proposed project area, which needs to
be relocated. The rehabilitation and resettlement issues involved in the project, is
landoutsees, which will be sorted out in consultation with the district authorities
as per the Land Acquisition Act and also through private purchase agreements.

The land covered under the proposed project site is mostly agricultural (41.42%)
and waste land (55.8%). The land will be acquired as per Land Acquisition Act
after the payment of the prescribed compensation to the land holders. Direct
employment if feasible will be provided to the rehabilitated persons depending
upon their skills and the project requirements.

Adequate facilities like sanitation, drinking water etc will be provided in the
rehabilitated area. Educational and medical facilities of the Hindalco township at
project site will be extended to the local people.

¢ Impact on Population Growth

This project will have an impact on the population growth, as it will provide some
employment to the families in the nearby villages. It is assumed that half of the
employees will be from the study area itself. About 50% employees from outside
will take up jobs in the proposed plant and with migration of their families, an
increase in the population is anticipated.

» Impact on Literacy and Educational Facilities

The literacy rate of the study area is very poor. The literacy level of the project
area is likely to increase as there will be sudden influx of many educated people
taking up jobs in the plant, which is likely to result in establishment of better
educational facilities. Better literacy rates are possible due to assumed better
economic conditions of the people. Better literacy means better social status and

will improve the life style in the region. This will be a positive impact due to the
proposed project.

« Impact on Civic Amenities

The impact of the project on the civic amenities will be substantial after the
commencement of project activities. As per the census 2001, the area has a good
network of roads, educational facilities, post & telegraph facilities and health care
facilities. The construction of new roads in the project area will enhance the

transportation facilities. With improved transportation facilities there is always a
scope for development.

VIMTA Labs Limited, Hyderabad C4-17
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» Impact on Health Care Facilities

Industrial activities involve accidents during operation phase. Thus, it is
imperative to have proper heaith care facilities at the project site. Health care
center will be developed at proposed Hindaico residential colony which will aiso --”_)

extending the medical facilities in the surrounding villages through its rural ;
welfare schemes,

S

* Impact on Economic Aspects

The impact of plant on the economic aspects can be clearly observed. The O
proposed project activities will provide employment to persons of different skills -
and trades. The local population will have preference to get an employment. The "\)
employment potential will ameliorate economic conditions of these families

directly and provide employment to many other families indirectly who are )
involved in business and service oriented activities. This will in-turn improve the -

soclo-economic conditions of the area.

4.3.11 Impacts on Public Health and Safety

-
The discharge of waste materials (stack emission, wastewater and solid wastes) ")
from process operations can have potential impact on public safety and health.
The impact from the discharge of waste products is not expected to be significant. O
Since, the adverse impacts on ambient air and soil quality are predicted to be
low. And there will not be any process wastewater generation from the plant. The f)

public health and safety is dependent on the effective implementation of control
measures suggested for pollution control.

o oG o Ou

AR

0

VIMTA Labs Limited, Hyderabad C4-18

e
\i.../ "’



O 0 000

"

I\

< C O

O

{

&

\
I

O C

OCOO00O0000Q00O0

Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-5
Environment Management Plan

5.0 ENVIRONME_NTAL MANAGEMENT PLAN

5.1 Introduction
The Environment Management Plan (EMP) is necessary to ensure sustainable
development in the area of the proposed project of aluminium smelter complex.
Hence, it needs to be an a comprehensive plan for which the proposed industry,
Government and Regulating agencies like Pollution Control Board working in the
region and more importantly the affected population of the study area need to
extend their cooperation and contribution. The identification and quantification of
impacts based on scientific and mathematical modetling has been presented in
Chapter-4.0. The Management Action Plan aims at controiling pollution at the
source level to the possible extent with the best available and state of the art
technology.
Environment Management Plan (EMP) is developed to minimize adverse impacts
and to ensure that the environment in and around the project site is well
protected. The EMP is prepared for both construction and operation phases of the
proposed facilities.

5.2 Environment Management Plan during Construction Phase
During construction phase, the construction activities like site levelling, grading, and
transportation of the construction material cause various impacts on the
surroundings.

5.2.1 Air Quaiity Management
The activities like site development, grading and vehicular traffic contribute to
increase in SPM and NOx concentration. The mitigation measures recommended to
minimize the impacts are:
» Water sprinkling in construction area;
¢ Asphalting the main approach road;
= Proper maintenance of vehicles and construction equipment; and
» Tree plantation in the area earmarked for greenbelt development.

5.2.2 Water Quality Management
The soil erosion at site during heavy precipitation contributes to the increase in
suspended solids. The wastewater from vehicle and construction equipment
maintenance centre will contribute to il and grease concentration. The wastewater
from labour colony will contribute to higher BOD concentration. The mitigation
measures recommended to minimize the impacts are:
¢ Sedimentation tank to retain the solids from run-off water;
+ Qil and grease trap at equipment maintenance centre;
* Septic tanks to treat sanitary waste at labour colony; and
» Utilizing the wastewater in greenbelt development..

VIMTA Labs Limited, Hyderabad C5-1
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5.2.3 Noise Level Management

Opera'tion of construction equipment and vehicular traffic contribute to the increased
noise level. Recommended mitigation measures are:

* Good maintenance of vehicles and construction equipment;

» Restriction of construction activities to day time only;

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

5.2.4 Ecological Management

During construction, vegetation in the plant premises is required to be cleared. The
measures required to minimise the impact on the ecology are:

* The felling of trees will be kept at minimum;

» The possibility of transplantation of existing matured trees will be explored and
implemented to the maximum extent possible; and

* The greenbeit having tree density of 2000 - 2500 trees/ha will be developed.

5.3 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 aluminium smelter and CPP project
aims at minimizing the pollution at source.

5.3.1 Air Pollution Management
Fugitive and stack emissions from the aluminium smelter and CPP will contribute to
increase in concentrations of SPM, SO, and NOx pollutants along with - fluoride
concentration. The mitigative measures recommended in the plant are:

+ Installation of Bag filters to limit the SPM concentrations to below 100 mag/Nm?;

« Installation of dry scrubbers with standby exhaust fans to control the fluoride
emissions from FTP;

+ Complete hood coverage of cells and highly efficient extraction system to
achieve lower emissions of fluoride;

» Adoption of latest generation Pre bake technology to minimise the emissions of
Coal tar pitch, volatiles and Greenhouse gases like C5Fs;

» Controlled firing in the anode baking furnaces to optimize the energy usage
and to reduce PAH and NO, emissions;

* Provision of stacks with ‘adequate height for wider dispersion of gaseous
emissions;

VIMTA Labs Limited, Hyderabad Cc5-2
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* Providing highly efficient ESPs to CPP to restrict particulate matter emissions
below 100 mg/Nm? as per CREP guidelines;

* Providing low NOx burners to reduce the NOx emissions in CPP;

+ Provision of water sprinkling system at coal storage yard;

+ Asphalting of the roads within the plant area;

» Developing of greenbelt around the plant to arrest the fugitive emissions; and

+ Design of control equipment to meet the standards stipulated by CREP.

PAH Emission Control Measures

PAH emissions from pot room are practically nil as the anodes that will be used
are pre-bake. Emissions from the pot room will be much below the emissions that
is being experienced by other smelters in India.

Further, suitable technology to incinerate the material thereby detoxifying the
same will be explored in consultation with technology suppiiers,

5.3.2 Water Pollution Management
* The wastewater will be generated from cooling towers in the smelter plant and CPP.

Besides, domestic wastewater from canteen and employees wash area will also be

generated. The recommended measures to minimise the impacts and conservation
of fresh water are:

* Recycling of complete wastewater generated in cooling tower.
« Treatment of wastewater for recycling in areas of use;
» Provision of sewage treatment plant to treat domestic sewage from piant;

e Utilization of treated domestic wastewater in greenbelt development and dust
suppression; :

* Provision of separate storm water system to colfect and store run-off water

during rainy season and utilization of the same in the process to reduce the
fresh water requirement; and

» Treatment of storm water to remove fluoride concentration by following suitable
de-flouridation techniques, if present, before discharging into water streams.

5.3.3 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;

VIMTA Labs Limited, Hyderabad C5-3
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* Equipment will be designed to conform to noise Jevels prescribed by regulatory
authorities;

* Provision of acoustic enclosures for noise generating equipments like pumps;
* Provision of thick greenbelt to attenuate the noise levels; and

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

5.3.4 Solid Waste Management in Aluminium Smelter

Solid waste like Spent Pot Lining (SPL), used oil, used batteries and dross will be
generated in the proposed smelter. These are categorized as hazardous waste and
need to be disposed off in proper manner with great care to prevent contamination
of the surrounding areas. The recommended measures to mitigate the impacts due
to disposal of solid waste are:

» Waste will be segregated onsite and managed in accordance with the CPCB
Guidelines; ‘

e Spent Pot Lining waste which is categorized under hazardous waste will be
reused in areas of steel making, cement and alternatively will be disposed-off in
secured [and fill. The design of the secured landfill will be based on CPCB design.
The typical section of the secured landfill design is shown in Figure-5.1. The
storm water drainage will be carefully designed to collect the run-off water and
prevent it from getting it in contact with the waste.

« Improving the life of the pot celis to reduce the SPL waste generation;

¢ Observatory wells around the SPL storage area to monitor the quality of
groundwater and assess the efficacy of the impervious material;

» The anode butts generated from the pots will be cleaned and recycled in the
green anode plant;

» The waste batteries will be returned back to the supplier;
+ The used oil will be given to authorized recyclers;
* The dross will be treated and disposed to authorised recyclers;

* The organic portion of solid waste generated in the Sewage Treatment Plant
(STP) will be used as manure in greenbelt deveiopment after composting; and

* Maintain the database on solid waste generation.

VIMTA Labs Limited, Hyderabad Cc5-4
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5.3.5 Solid Waste Management in Captive Power Plant

The main solid waste from the CPP will be the ash (fly ash and bottom ash). The
average coal consumption rate will be 35,00,000 TPA. The total ash generation
will be about 3835 TPD, Qut of this, the bottom ash will be about 20% of the total
ash generated i.e, 767 TPD and the balance 3068 TPD will be fly ash.

As per fly ash Notification, Hindalco will put all efforts to utilize 100% of the ash
generated within the nine years from the commissioning of the plant. Some of the
ash utilization options being contemplated by Hindalco are detailed in subsequent
sections. Used oil is the other solid waste generated, which is categorized as
hazardous waste and need to be disposed off in proper manner with great care to
prevent contamination of the surrounding areas.

The major recommended measures to mitigate the impacts due to disposal of solid
waste are:

* Ash will be disposed off by using high concentration slurry disposal system;

* The used oil will be given to authorized recyclers;

+ The organic portion of solid waste generated in the Sewage Treatment Plant
(STP) will be used as manure in greenbelt development after composting and

« Maintaining the database on solid waste generation.

5.3.5.1 Policy on Fly Ash Utilization

Utilization of ash produced by coal based power stations as a thrust area of its
activities and all possibie actions will be taken to enhance level of ash utilization.
In the proposed power plant, various avenues for ash utilization will be expiored
as delineated in the above sections. In particular, supply of quality ash for
manufacture of cement will be taken, as there are some cement units. Some of
the actions planned for the project are as given below:

* Hindalco will make efforts to motivate and encourage entrepreneurs to set up
units for manufacture of ash-based products such as fly ash bricks,
lightweight aggregates, cellular concrete products etc as ancillary industries in
the region. HINDALCO would be providing all possible infrastructure facilities
to these entrepreneurs in accordance with its policy;

+ Hindalco would request State Government to make mandatory to utilize
ash/ash based products in Works Department and other Government/State
sponsored projects to enhance ash utilization;

+ Hindalco would also continue to encourage utilization of available ash based
products in all its construction activities; and

» Hindalco will encourage the use of water treated fly ash as a soil ameliorator
and as a source of micro-nutrients and secondary nutrients for improving
agricultural productivity.

VIMTA Labs Limited, Hyderabad . C5-6
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5.4

5.4.1

Greenbeit Development

With rapid industrialization and consequent deleterious impact of pollutants on
environment, values of environmental protection offered by trees are becoming
clear. Trees are very suitable for detecting, recognizing and monitoring air
pollution effects. Monitoring of biological effects of air pollutant by the use of
plants as indicators has been applied on local, regional and national scale. Trees

function as sinks of air poilutants, besides their bio-esthetical values, owing to its
large surface area.

The greenbelt development not only functions as foreground and background
landscape features resulting in harmonizing and amalgamating the physical

structures of the plant with surrounding environment, but also acts as pollution
sink.

Thus, implementation of afforestation program is of paramount importance, It wili
aiso check soil erosion, make the ecosystem more complex and functionally more
stable and make the climate more conducive.

Total greenbelt in the project complex will spread over an area of 602 ha

including area around ash pond. The greenbelt width of 50-m will be maintained
around the plant site.

In the proposed greenbelt, about 12,00,000 number of trees will be planted with
a density of 2000 trees/ha. Every year around 2,40,000 of trees will be planted
and complete greenbelt will be developed over a period of five years, Annual
budget of Rs. 4 crores will be earmarked for social afforestation and related

works. The layout plan of the greenbelt and tree cover in plant area is shown in
Figure-5.2.

Species for Plantation

The species proposed will have broad leaves. Trees will be selected based on the
type of pollutants, their intensity, location, easy availability and suitability to the
local climate. They will have different morphological, physiological and bio-
chemical mechanism/ characters like branching habits, leaf arrangement, size,
shape, surface (smooth/hairy), presence or absence of trichomes, stomatal
conductivity proline content, ascorbic acid content and cationic peroxides
activities etc to trap or reduce the poflutants. Species to be selected will fulfill the
following specific requirements of the area.

» Tolerance to specific conditions or alternatively wide adaptability to eco-
physiological conditions;

* Rapld growth;

» Capacity to endure water stress and climate extremes after initial
establishment;

» Differences in height and growth habits;

+ Pleasing appearances; and

s Providing shade.

VIMTA Labs Limited, Hyderabad C5-7
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Based on the above, the recommended species for greenbelt and plantation are
given in Table-5.1.

o 0 00

i
1

JABLE-5.1
RECOMMENDED PLANTS FOR GREENBELT
Technical Name Common Name Habitat Height Growth
{m)

Acacia dealbata Silver wattle Tree 15 Quick growing
Acacia ferrugenia Safed khair Trea 3-4 Quick growing
Acacia nilotica Babul Tree 3 Quick growing
Acacia sinuate Kochi Tree 10 Quick growing
Adina cordifolia Haldu Tree 20 Quick growing
Aegle marmelos Beal Tree 12 Slow growing
Ailanthes excelsa Maharaksha Tree 20 Quick growing
Albizia lebbeck Siris Tree 20 Quick growing
Albizia odorattissima Black siris Tree 18 Quick growing
Albizia procera White siris Tree 18 Quick growing
Anogeissus latifolia Dhaura Tree 14 Slow growing
Anthocephalus cadamba Kadam Tree 20 Quick growing
Bauhinia purpuria Khairwal Tree 7 Quick growing
Buchanania fanzan Achar Tree i3 Quick growing
Cassia fistula Amaltas Tree 12 Quick growing
Dalbergia sisoo Sisham Tree 10 Moderate

Delonix regia Gulmohur Tree 15 Quick growing
Derris indica Pongam”™ Tree 10 Quick growing
Kigelia Sausage {ree Small Tree 10 Quick growing
Misrmusops elangi Bakul Tree 10 Quick growing
Nerium indicum Kaner Shrub 5 Quick growing
Peltoforrum pterocarpum Copper pod Tree 5 Quick growing
Samanea saman Rain tree Tree 20 Quick growing
Sesbania sesban Common tree Tree 10 Quick growing
Thespesia popunecodes Tulip tree Tree 10 Quick growing

Further, the already existing / native species will be given preference.
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5.5 Post Project Environment Monitoring

Post project environmental monitoring is important in terms of evaluating the
performance of pollution control equipments installed in the project. The sampling
and analysis of the environmental attributes will be as per the guidelines of
CPCB/MPCB. The frequency of sampling and location of sampling stations will be
as per the directives. of Madhya Pradesh Pollution Control Board. Following
attributes will be covered in the post project environmental maonitoring in and
around the project site:

1. Ambient air quality monitoring on weekly basis in the plant area and in the
surrounding villages with respect to SPM, RPM, SO,, NOx, Fluoride, PAH and
CO;

2. Source emissions will be monitored on monthly basis for Particulate Matter,
S02, NOx, Fluoride, PAH and CO. Automatic continuous online monitoring
system shall be installed in the stack for monitoring of SPM and fluoride;

3. Water quality monitoring at intake point, surface water bodies and ground
water in the surrounding villages. Further, the observation wells around the

VIMTA Labs Limited, Hyderabad C5-9
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secured land fill area will be drilled and samples will be anaiyzed on monthly
basis. All the water samples will be analyzed for physico-chemical parameters
and heavy metals;

4. Treated wastewater before routing to raw water reservoir will be analyzed on
fortnightly basis. The pH, temperature, electrical conductivity, TDS and flow
will be monitored continuously by automatic instrument;

5. The noise levels will be recorded in and around plant on monthly basis;

6. The soil quality around the plant area will be monitored on six monthly basis
for the fertility of the soil and fluoride concentrations;

7. The fluoride level in the forage will be monitored on monthly basis in the
surrounding villages;

8. All the results will be compiled and thoroughly analyzed to assess the
performance of the smelter; and

9. The results will be reported on regular basis to the Madhya Pradesh Pollution
Control Board and Ministry of Environment and Forests.

5.6 Cost Provision for Environmental Measures
It is proposed to invest about Rs. 405 crores on pollution control, treatment and
monitoring systems. In addition to this, Rs. 4.0 crores per annum wiil be spent
during initial three years on greenbelt development for entire complex. The
break-up of the investment is given in the following Table-5.2.
TABLE-5.2
COST PROVISION FOR ENVIRONMENTAL MEASURES
Sr. No. | Description of Item i Cost (Rs in Crores)
Smelter Expansion Project
1 Fume Treatment Plant incl. Dry Scrubbers 250.0
2 Fume treatment Plant for anode baking furnace 50.0
3 Continuous gas analyser in stacks 10.0
3 Pitch fume recycling system 20.0
4 Dust extraction and Suppression System 12.0
5 Effluent Treatment Plant 20.0
Captive Power Plant
1 Stacks for wider dispersion of pollutants 30.0
2 Dust extraction and Suppression System 13.0
Total 405.0
Thus, with the above described Environment Management Plan, the proposed
aluminium smelter and CPP will usher positive development in the region.
5.7 Rain Water Harvesting
It is proposed to construct roof tops harvesting structures in the plant area. The
number of rain water harvesting pits and their location will be decided based on
final contour survey, The pits will be designed to collect most of the rain water
falling on open spaces and greenbeit. This will help in recharging the ground
water in the area.
VIMTA Labs Limited, Hyderabad Cc5-10
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Compliance of CREP Guidelines

The proposed project is designed taking CREP guidelines into account for the
efficient and environmental friendly operation. The compliance of the guidelines is
given in Table-5.3,

TABLE-5.3

COMPLIANCE OF THE CREP GUIDELINES

Sr. No. Particulars Compliance

1 Environmental clearance for new smelters to | Smelter design is based on
be given by MoEF only with pre-baked | pre-baked technology
technology;

2 Fluoride emissions should be limited to 0.8 | Fluoride emissions are
kg/ton of aluminium production and dry | controlled by FTP to 0.7
scrubbing of fluorides; kg/ton of aluminium

production

3 Fluoride consumption in the smelter should be | Fluoride consumption will he
limited to 10 kg/ton of aluminium produced; limited to 10 kg/ton of

aluminium production )

4 The fluoride in forage should be limited to Fluoride in forage will be

monitored on monthly basis
Average of 12 consecutive months - 40 as a part of post project
ppm monitoring. The monitored
Average of 2 consecutive months - 60 data will be regularly
ppm submitted to SPCB and
One month - 80 CPCB.
Ppm
Regular monitoring data to be submitted to
SPCB and CPCB.

5 The average life of the pats should be 2500 | The plant designed includes
days. The possibility of using the SPL in | longer life of pots.
cement or steel industry after recovery of
aluminium fluoride should be explored. SPL will be supplied to

cement or steel industries

6 The SPL should be disposed in secured landfill. | SPL will be supplied to

cement or steel industries
and balance if any will be
disposed in secured landfill
which will be designed
based on CPCB design.

VIMTA Labs Limited, Hyderabad
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6.0 ENVIRONMENTAL MONITORING PROGRAMME
The mitigation measures suggested in Chapter-4 shall be implemented so as to
reduce the impact on environment due to the operations of the proposed project.
In order to facilitate easy implementation of mitigation measures, these are
phased as per the priority implementation as given in Table-6.1. .
TABLE-6.1
IMPLEMENTATION SCHEDULE
Sr. No. Recommendations i Time Requirement Schedule
1 Air pollution control Before commissioning of Immediate
measures respective units
2 Water poliution control Before commissioning of the Immediate
measures plant
3 .| Neise control measures Along with the Immediate
commissioning of the plant
4 Ecological preservation and | Stage wise implementation Immediate &
upgradation Progressive
6.1 Environmental Monitoring
The environmental monitoring for the proposed plant operations shall be
~ conducted as follows:
* Air quality;
* Water and wastewater quality;
* Noise levels;
* Soil Quality; and
* Greenbeit Development
6.1.1 Monitoring and Reporting Procedure
Regular monitoring of important and crucial environmental parameters is of
fmmense importance to assess the status of environment during plant operation.
With the knowledge of baseline conditions, the monitoring program can serve as
an indicator for any deterioration in environmental conditions due to operation of
the plant and suitable mitigatory steps could be taken in time to safeguard the
environment. Monitoring is as important as that of control of pollution since the
efficiency of control measures can only be determined by monitoring. The
following routine monitoring program will be implemented under the post-project
monitoring in the proposed plant. The monitoring program for Implementation is
given below:
» Air Pollution and Meteorological Aspects
Both ambient air quality and meteorofogy will be monitored. The ambient air will
be monitored twice in a week [in line with the guidelines of Central Pollution
Control Board] at about five locations around the plant area.
VIMTA Labs Limited, Hyderabad _ c6-1
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Meteorolagical parameters like wind speed, wind direction, temperature, relative
humidity and rainfall will be recorded continuously at plant area.

*» Water and Wastewater Quality

The storm water will be analyzed in the rainy season. The ground water guality
will be monitored in every season. The water depths will be monitored in the wells
of surrounding villages in every season.

¢ Noise Levels

Noise levels in the work zone environment will be monitored regularly. The
ground vibration will be recorded at the time of blasting. The frequency of noise
monitoring will be once in a month in the work zone. The ambient noise levels in
the surrounding villages will be monitored once in six months.

* Soil Sampling
Soil samples will be tested before plantation/vegetation of the area. The
environmental monitoring cell will co-ordinate all monitoring programs at site and

data thus generated will be regularly furnished to the State regulatory agencies.

The monitoring program to be implemented under environmental maonitoring
schedule is given in Table-6.2.

proposed plant site.

TABLE-6.2
MONITORING SCHEDULE FOR ENVIRONMENTAL PARAMETERS
Sr. Particulars Monitoring Duration of Important
No. Frequency Sampling Monitoring
Parameters
1 Air Pollution and Meteorology
Air Quality
A Ambient Air Quality Monitoring
Four Locations specified Twice in a 24 hr SPM, RPM, SO, NOx,
by MSPCB week continuously Fluoride, PAH and CO
Stack Monitoring Manthly As per Iso- PM, 502, NOx,
- kinetic method Fluoride, PAH, CO
Meteorology
a Meteorological data to be | Daily Continuous Wind speed,
monitored at the Monitoring direction,

temperature, relative
humidity and rainfall.

2 Water and Wastewater Quality
A Industrial\Domestic
1 Effluents Oncein a 24 hr composite | As per EPA rules,
month 1989,
B Water quality in the study area
1} | Ground Water
Six Samples in the study | Once in a Grab As per the
area one each on u/s and | month parameters specified

VIMTA Labs Limited, Hyderabad
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Sr. Particulars Monitoring Duration of Important
No. ) Frequency Sampling Monitoring
: Parameters

d/fs of the ash pond and ' under 15:10500

SPL disposal area
2} | Surface Water

Parameters specified

Two Samples Onceina Grab under 15:2296
month {Class C)
3 Industrial Noise Levels :
1 Plant Every week 24 hr Noise level in dB(A)
continuous with
1 hr interval
2 Along the haul road for Every week 24 hr Noise level in dB{A)
transportation noise continuous with
1 hr interval

Ambient Noise Levels

Four Locations Seasonal 24 hr MNoise levels in dB(A)
: : continuous with

cne hr interval

4. Soil Characteristics

1. Two samples in nearby Pre-Monsocn One Grab pH, Electrical
villages . and Post- sample Conductivity, Organic
Monsoon rmatter, Na, N, K,
PQ4, 504, SAR and
Flucride,

5 Ecology Once in pre- Biodiversity, health of
monsoon and vegetation, fluoride
post-monsoon content in leaves,
58ason fruits, roots of the

trees.

6.1.2 Monitoring Eguipment and Consumable

A well-equipped laboratory with consumable items shall be provided for
monitoring of environmental parameters. Alternatively, monitoring can be
outsourced to a recognized laboratory.

a) Air Quality and Meteorology

Following equipment and consumable items shall be made availabie with the
environmental cell to meet the monitoring frequency and to implement the
monitotring program.

« Respirable Dust Sampler {3 No.)

+ Personal sampler {1 No.)

o (O Monitor (1 No.)

+ Weather station {automatic recording) (1 Set)

» Spectrophotometer (visible range) (1 No.}

* Single pan balance (1 No.)

+ Relevant chemicals as per IS: 5182 {Lumpsum)
+ Chemical/Glass ware : Lumpsum

VIMTA Labs Limited, Hyderabad c6-3
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b) Water and Waste Water Quality

The sampling should be done in jerry cans as per the standard procedures iaid
down by IS: 2488. Following equipment are recommended to be available with the
environmental ceil:

BOD incubator

Refrigerator

QOven

Stop watch

Thermometer

pH meter

Distilled water plant
Spectrophotometer

Relevant chemicals and Glasswares

*® & & & & & & & @

¢) Noise Levels

The environmental cell shall have sound level meter to record noise levels in
different scales like A, B and C with slow and fast response options.

6.2 Budgetary Allocation for Environmental Monitoring
As environmental protection will be monitored and implemented by a centralized
environmental management cell, the fiscal estimates have been arrived for the
plant activity, which is discussed in the following paragraphs.
The details of investment for procuring the equipments for efficient control and
monitoring of pollution along with annual recurring cost are given in Table-6.3.
TABLE-6.3
COST OF ENVIRONMENTAL MONITORING
Sr. Particulars Cost (Rs. in_Lakhs)
No. Capital Recurring
1 Dust suppression 10 5
2 Water quaiity monitoring & management 5 1
3 Air quality and noise monitoring 30 5
5 Rural development - 10
Total 45 21
6.3 Institutional Arrangements for Pollution Control
The environment monitoring cell of the integrated complex will be given the charge
of the proposed smelter and CPP expansion project. The cell may be strengthened
if necessary.
The environmental cell of the smelter and CPP project under implementation will be
headed by a senior executive (Head HSE department) having adequate experience
and quaiification. He will be supported by following technical personnel:
VIMTA Labs Limited, Hyderabad C6-4
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=
e » Manager;
- « Environment Engineers;
. » Safety officer;
) « Senior Chemists;
( » Chemists;
» Ecologist/Horticulturist; and
O « Support Staff.
The department will be the nodal agency to coordinate and provide necessary
O services on environmental issues during construction and operation of the project.
This group will be responsible for implementation of Environment Management Plan
() and interaction with the environmental regulatory agencies, reviewing draft policy
and planning. This department will interact with Madhya Pradesh Pollution Control
C) Board (MPCB), Ministry of Environment and Forests (MoEF), Central Pollution
Control Board (CPCB) and other environment regulatory agencies. The chief of the
- environmental division will report to the Head of Smelter on a day to day basis. The
C) proposed organisation structure of the environment division is given in Figure-6.1.
) The head of HSE department will be a member of Environment Protection
Committee comprising of senior citizens, Block Development Officer and heads of
() the viilages in the study area. The committee will be responsible to look into
grievances of the surrounding population and monitor the community development
program.
O
O
Q
O
O
)
@
(7
)
_/“)
9]
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ORGANIZATION STRUCTURE OF ENVIRONMENT DIVISION
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7.2

RISK ASSESSMENT AND DISASTER MANAGEMENT PLAN

Introduction

Hazard analysis involves the identification and quantification of the various hazards
(unsafe conditions) that exist in the proposed smelter plant. On the other hand, risk:
analysis deals with the identification and quantification of risks, the plant equipment

and personnel are exposed to, due to accidents resulting from the hazards present
in the plant.

Risk analysis follows an extensive hazard analysis. It involves the identification and
assessment of risks the neighboring populations are exposed to as a resuit of
hazards present. This requires a thorough knowledge of failure probability, credible
accident scenario, vuinerability of population etc. Much of this information is difficult

to get or generate. Consequently, the risk analysis is often confined to maximum
credibie accident studies.

In the sections below, the identification of various hazards, probable risks in the
proposed aluminum smelter complex, maximum credible accident analysis,
consequence analysis are addressed which gives a broad identification of risks
involved in the plant. Based on the risk estimation for fuel and chemical storage
Disaster Management Plan (DMP) has been presented.

As the smelter and Captive Power Plant are adjacent to each other and fuel storages

- are common, risk assessment is carried out for the entire complex.

Approach to the Study

Risk involves the occurrence or potential occurrence of some accidents consisting of

-an event or sequence of events. The risk assessment study covers the following:

¢ Identification of potential hazard areas;
» [Identification of representative failure cases;

« Visualization of the resulting scenarios in terms of fire (thermal radiation) and
explosion;

* Assess the overall damage potential of the identified hazardous events and the
impact zones from the accidental scenarios;

» Assess the overall suitability of the site from hazard minimization and disaster
mitigation point of view;

* Furnish specific recommendations on the minimization of the worst accident
possibilities; and

+ Preparation of broad Disaster Management Plan (DMP), On-site and Off-site
Emergency Plan, which includes Occupational and Health Safety Plan.

VIMTA Labs Limited, Hyderabad c7-1
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7.3 Hazard Identification

Identification of hazards in the proposed smelter project is of primary significance in
the analysis, quantification and cost effective control of accidents involving
chemicals and process. A classical definition of hazard states that hazard is in fact
the characteristic of system/plant/process that presents potential for an accident.
Hence, all the components of a system/plant/process need to be thoroughiy
examined to assess their potential for initiating or propagating an unplanned
event/sequence of events, which can be termed as an accident. The following two
methods for hazard identification have been employed in the study:

o O

+ Identification of major hazardous units based on Manufacture, Storage and
Import of Hazardous Chemicals Rules, 1989 of Government of India (GOI Rules,
1989); and

» Identification of hazardous units and segments of plants and storage units
based on relative ranking technique, viz. Fire-Explosion and Toxicity Index
(FE&TI).

7.3.1 Classification of Major Hazardous Units

Hazardous substances may be classified into three main classes namely flammable
substances, unstable substances and toxic substances. The ratings for a large
number of chemicals based on flammability, reactivity and toxicity have been given
in NFPA Codes 49 and 345 M. The major hazardous materials to be stored,
transported, handled and utilised within the facility have been summarized in the
Table-7.1. The fuel storage details and properties are given in Table-7.2 and
Table-7,3 respectively. '

TABLE-7.1
HAZARDOUS MATERIALS STORED, TRANSPORTED AND HANDLED
Materials | Hazardous Properties
Dangerous Goods
Spent Pot Lining UN 3170, Dangerous Goads Class 4.3 “Aluminium
Spent Cathodes Smelting By-Products”~ in contact with water emit
Aluminium Dross flammable (& toxic) gases.

Dross (hot or wet) Listed as Goods too Dangerous to be
Transported. Toxic components may be leached from
by-products in contact with water.

Coal Tar Pitch UN 3257. Dangerous Goods class 9- Miscellaneous
“Elevated Temperature Liquid NOS at above 10Q° C and
below its Flash point. Carcinogen category 2 and skin
(photo) sensitiser.

R CHOEOCHONONGHONORONONONONGICORCGIONS

LBO UN 1203. Dangerous Goods class 3 — Flammable Liquid
HFO Dangerous Goods class 3 - Flammable Liquid

Diesel Fuel UN 1202. Dangerous Goods class 3 ~ Flammabie Liquid
Hazardous/Toxic Substances

Pot Fume Emissions Containing Inorganic Fluorides, Hydrogen Fluoride gas

and Sulfur Dioxide gas - respiratory irritants

VIMTA Labs Limited, Hyderabad c7-2
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7.3.2

7.4

7.4.1

. TABLE-7.2
CATEGORY WISE SCHEDULE OF STORAGE TANKS
=l o T WL SLHAEVULE UF STURAGE TANKS
Sr. No. Material No. of Tanks Design Capacity (KL) Classification
1 LDO 1 200 B
2 HFO 2 1000 (each) B
3 HFO 1 200 B
Note - B: Non-dangerous Petrolium
TABLE-7.3
PROPERTIES OF FUELS/CHEMICALS USED AT THE PLANT
Chemical Codes/Label TLV FBP | MP | FP UEL | LEL
°c %
HFO Flammable 5 mg/m? 350 -26 66 6.0 0.5
LDO Flammable 5 mg/m? 400 - 32-96 7.5 0.6
TV : Threshald Limit Value FBP Final Boiling Point
MP : Melting Point FP Flash Point
UEL : Upper Explosive Limit LEL Lower Explosive Limit

Identification of Major Hazard Installations Based on GOI Rules, 1989

Following accidents in the chemical industry in India over a few decades, a specific
legistation covering major hazard activities has been enforced by Govt. of India in
1989 in conjunction with Environment Protection Act, 1986. This is referred here as
GOI Rules 1989. For the purpose of identifying major hazard installations the rules

employ certain criteria based on toxic, flammable and explosive properties of
chemicals.

A systematic analysis of the fuels/chemicals and their quantities of storage has
been carried out, to determine threshoid quantities as notified by GOI Rules, 1989

and the applicable rules are identified. Applicability of storage rules are summarized
in Table~7.4.

TABLE-7.4

APPLICABILITY OF GOI RULES TO FUEL/CHEMICAL STORAGE

Sr. | Chemical/ Fuel Listed in Total Threshold Quantity (T) for
No. Schedule Quantity Application of Rules
) {KL) 5,7-9,13-15 10-12
1 [IDO 3(1) 200 25 MT 200 MT
2 | HFO 3 2200 25 MT 200 MT

Hazard Assessment and Evaluation
Methodology

An assessment of the conceptual design is conducted for the purpose of identifying
and examining hazards related to feed stock materials, major process components,

utility and support systems, environmental factors, proposed operations, facilities,
and safeguards.

VIMTA Labs Limited, Hyderabad
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7.4.2 Preliminary Hazard Analysis (PHA)

A preliminary hazard analysis is carried out initially to identify the major hazards
associated with storages and the processes of the plant. This is followed by
consequence analysis to quantify these hazards. Finally, the vulnerable zones are
plotted for which risk reducing measures are deduced and implemented. Preliminary

hazard analysis for fuel storage area and whole plant is given in Table-7.5 and
Table-7.6._

TABLE-7.5
PRELIMINARY HAZARD ANALYSIS FOR STORAGE AREAS
=l CACARY ANALTSILY FOR STORAGE AREAS
Unit Capacity Hazard Identified
LDO 200 KL Fire/Explosion
HFO 2 x 1000 KL Fire/Explosion
HFO 200 KL Fire/Explosion
TABLE-7.6
PRELIMINARY HAZARD ANALYSIS FOR THE WHOLE PLANT IN GENERAL
e LTl PUR TRE WHOLE PLANT IN GENERAL
PHA Description of Recommendation Provision
Category Plausible Hazard
Environ- If there is any - Al electrical fittings and
mental leakage and cables are provided as per
factors eventuaiity of source the specified standards. All
of ignition. motor starters are flame
proof.
Environ- Highly  inflammable | A well designed fire protection | Fire extinguisher of small size
mental nature of the | including protein foam, dry | and big size are provided at
factors chemicals may cause powder, and CO2 extinguisher | ail potential fire hazard
fire hazard in the | should be praovided. places. In addition to the
storage facility. above, fire hydrant network
is aiso provided.

7.4.3 Firé Explosion and Toxicity Index (FE&TI) Approach

Fire, Explosion and Toxicity Indexing (FE & TI) is a rapid ranking method for
identifying the degree of hazard. The application of FE & TI would help to make a
quick assessment of the nature and quantification of the hazard in these areas.
However, this does not provide precise information.

The degree of hazard potential is identified ba

per the criteria given below:

F&EI Range Degree of Hazard
0-60 Light

61-96 Moderate

97-127 Intermediate
128-158 Heavy

159-up Severe

sed on the numerical value of F&ET as

By comparing the indices F&EI and TI, the unit in question Is classified into one of
the following three categories established for the purpose (Table-7.7).

VIMTA Labs Limited, Hyderabad
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TABLE-7.7
FIRE EXPLOSION AND TOXICITY INDEX
Category Fire and Explosion Index (F&ET) Toxicity Index (TI)
I F&EI < 65 TI<56
II 65 < or = FREI < 95 6<or=TI< 10
111 F&EI > or = 95 TI>or=10

Certain basic minimum preventive and protective measures are recommended for
the three hazard categories.

7.4.3.1 Results of FE and TI for Storage/Process Units

Based on the GOI Rules 1989, the hazardous fuels and chemicals used by the
proposed smelter plant were identified. Fire and Explosion are the likely hazards,
which may occur due to the fuel and chemical storage. Hence, Fire and Explosion

index has been calculated for in plant storage. Detailed estimates of FE&TI are
given in Table-6.8.

TABLE-7.8
FIRE EXPLOSION AND TOXICITY INDEX FOR STORAGE FACILITIES
Sr. No. Chemical/ Total Capacity F&EI | Category | TI Category
Fuel (KL)
1 LDO 200 1.1 Light Nl -
2 HFQ 2 x 1000 3.1 Light Nil -
3 HFQ 200 1.1 Light Nil -

7.4.4 Conclusion

7.4.5

Results of FE&TI analysis show that the storage of LDO and HFO falls into Light
category of fire and expiosion index with a Nif toxicity index.

Maximum Credible Accident Analysis (MCAA)

Hazardous substances may be released as a result of failures or catastrophes,
causing possible damage to the surrounding area. This section deals with the
question of how the consequences of the release of such substances and the
damage to the surrounding area can be determined by means of models. Major
hazards posed by flammable storage can be identified taking recourse to MCA
analysis. MCA analysis encompasses certain techniques to identify the hazards and
calculate the consequent effects in terms of damage distances of heat radiation,
toxic releases, vapour cloud explosion, etc. A host of probable or potential accidents
of the major units in the complex arising due to use, storage and handling of the
hazardous materials are examined to establish their credibility. Depending upon the
effective hazardous attributes and their impact on the event, the maximum effect
on the surrounding environment and the respective damage caused can be
assessed. The reason and purpose of consequence analysis are many folds like:

« Part of Risk Assessment;
» Plant Layout/Code Requirements;
* Protection of other plants;

VIMTA Labs Limited, Hyderabad
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* Protection of the public;
» Emergency Planning; and
+ Design Criteria.

The results of consequence analysis are useful for getting information about all
known and unknown effects that are of importance when some failure scenario
occurs in the plant and also to get information as how to deal with the possible
catastrophic events. It also gives the workers in the plant and people living in the
vicinity of the area, an understanding of their personal situation.

s Selected Failure Cases

The purpose of this listing is to examine consequences of such failure individually or
in combination. It will be seen from the list that a vast range of failure cases have
been identified. The frequency of occurrence of failure also varies widely. Guillotine
failure of a pipeline of higher sizes has a low frequency of occurrence.

7.4.5.1 Damage Criteria

The fuel storage and unloading at the storage facility may lead to fire and explosion
hazards. The damage criteria due to an accidental release of any hydrocarbon arise

from fire and explosion. The vapors of these fuels are not toxic and hence no effects
of toxicity are expected.

Tank fire would occur if the radiation intensity is high on the peripheral surface of
the tank leading to increase in internal tank pressure. Pool fire would occur when
fuels collected in the dyke due to leakage gets ignited.

+« Fire Damage

A flammable liquid in a pool will burn with a large turbulent diffusion flame. This
releases heat based on the heat of combustion and the burning rate of the liquid. A
part of the heat is radiated while the rest is convected away by rising hot air and
combustion products. The radiations can heat the contents of a nearby storage or
process unit to above its ignition temperature and thus result in a spread of fire.
The radiations can also cause severe burns or fatalities of workers or fire fighters
located within a certain distance. Hence, it will be important to know beforehand
the damage potential of a flammable liquid pool likely to be created due to leakage
or catastrophic failure of a storage or process vessel. This will help to decide the
location of other storage/process vessels, decide the type of protective clothing the
workers/fire fighters need, the duration of time for which they can be in the zone,
the fire extinguishing measures needed and the protection methods needed for the
nearby storage/process vessels. Table-7.9 tabulates the damage effect on
equipment and people due to thermal radiation intensity.

VIMTA Labs Limited, Hyderabad C7-6
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TABLE-7.9

DAMAGE DUE TO INCIDENT RADIATION INTENSITIES
=o0nye Lt (VANLIDENT RADIATION INTENSITIES

sr. Incident Type of Damage Intensity
No. Radiation Damage to Equipment Dantage to People
(kW/m?)
1 37.5 Damage to process equipment 100% lethality in 1 min. 1% lethality
in 10 sec.
2 25.0 Minimum energy required to lgnite | 50% Lethality in 1 min. Significant
wood at indefinitely long exposure injury in 10 sec.
without a flame
3 19.0 Maximum thermal radiation -
intensity allowed on thermally
unprotected adjoining equipment
4 12.5 Minimum energy to ignite with a | 1% lethality in 1 min.
flame; melts plastic tubing
5 4.5 - Causes pain if duration is longer than
20 sec, however blistering is un-likely
(First degree burns)
6 1.6 - Causes no discomfort on long
exposures

Source: Techniques for Assessing Industrial Hazards by World Bank.

The effect of incident radiation intensity and exposure time on lethality is given in
Table-7.10.

TABLE-7.10
RADIATION EXPOSURE AND LETHALITY

— ey e T L T AL T

O O O

O 0O O

Radiation Intensity Exposure Time Lethality (%) Degree of Burns
{kW/m?) {seconds)
1.6 -~ 0 .| No Discomfort even after
long exposure
4.5 20 0] 1 st
4.5 50 0 1st
8.0 20 0 1st
8.0 50 <1 . 3rd
8.0 60 <1 3rd
12.0 20 <1 2 nd
12.0 50 8 3rd
12.5 - 1 -
. 25.0 -- 50 -
37.5 -- 100 --

- 7.4.6 Scenarios Considered for MCA Analysis

7.4.6.1 Fuel Storage

The details of storages in the proposed smelter plant are given Table-6.2 above. In
case of fuel released in the area catching fire, a steady state fire will occur. Failures
in pipeline may occur due to corrosion and mechanical defect, Failure of pipeline
due to external interference is not considered as this area is licensed area and all
the work within this area is closely supervised with trained personnel,

VIMTA Labs Limited, Hyderabad
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7.4.6.2 Modeling Scenarios

Based on the storage and consumption of various fuels and chemicals the following
failure scenarios for the proposed smelter project have been identified for MCA

analysis and the scenarios are discussed in Table-7.11. The fuel properties
considered in modeling are given in Table-7.12.

TABLE-7.11

SCENARIOS CONSIDERED FOR MCA ANALYSIS
SR=NAR Y LUNSIDERED FOR MCA ANALYSIS

Sr. No. Fuel/Chemical Total Quantity Scenarios considered
1 Failure of LDO tank 200 KL Pool fire
2 Failure of twa HFD tanks 2200 KL Pool fire
TABLE-7.12
PROPERTIES OF FUELS CONSIDERED FOR MODELING
———raks o ke LUNSIVERED FOR MODELING
Sr. No. Fuei Molecular weight Boiling Point Density (kg/m?3)
{kg/kg mol) (°F)
1 LDOQ 114.24 369 840
2 HFO 135.0 216 900

7.4.7 Pool Fire Models used for MCA Analysis

Heat Radiation program ‘RADN’ has been used to estimate the steady state
radiation effect from various storage of fuel and chemicals at different distances.

The model is based on the equations compiled from various literature by
Prof.J.P.Gupta, Department of Chemical Engineering, IIT Kanpur.

7.4.8 Results and Discussion

The results of MCA analysis are tabulated indicating the distances for various
damages identified by the damage criteria, as explained earlier. Calculations are
done for radiation intensities levels of 37.5, 25, 12.5, 4.5 and 1.6-kW/m?, which are

presented in Table-7.13 for different scenarios. The distances computed for various
scenarios are from the center of the pool fire.

TABLE-7.13 '

OCCURRENCE OF VARIOUS RADIATION INTE.NSITIES- POOL FIRE
e YARLM Y RALMATION INTENSITIES- POOL FIRE

L. Radiation Intensities (kW/m?)/Distances (m)
Radiation and Effect 375 | 25.0 | 19.0 | 125 4.5 1.6
Failure of LDQO tank 8.8 10.5 13.2 15.6 18.8 24.9
Failure of HFO tank (1000 k) 42.6 50.3 - 57.3 67.3 78.1 85.9
Failure of HFO tank {200 ki) 8.5 10.0 1.4 13.4 17.3 23.0

» Pool Fire Due to Failure of LDO Storage Tank

The maximum capacity of storage of LDO will be 200 KL. The most credible failure
is the rupture of the largest pipe connecting the storage tank. As the worst case, it

is assumed that the entire contents leak out into the dyke forming a pool, which
may catch fire on finding a source of ignition.

VIMTA Labs Limited, Hyderabad c7-8
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7.4.9

A perusal of the above table clearly indicates that 37.5 kW/m? (100% lethality)
occurs within the radius of the pool which is computed at 8.8 m tank on pool fire.

This vulnerable zone will damage fuel storage all equipment falling within the pool
radius.

Similarfy, the threshold limit for first degree burns is 4.5 kW/m?, this vulnerable
zone In which the thermal fluxes above the threshold limit for first degree is
restricted to 18.8 m in case tank on pool fire.

¢ Pool Fire Due to Failure of HFO Storage Tanks -2 x 1000 KL

The maximum capacity of storage of HFO will be 2000 KL, The most credible failure
is the rupture of the largest pipe connecting the storage tank. As the worst case, it
is assumed that the entire contents leak out into the dyke forming a poof, which
may catch fire on finding a source of ignition.

A perusal of the above table clearly indicates that 37.5 kW/m? (100% lethality)
occurs within the radius of the pool which is computed at 42.6-m in case of HFO

tanks on pool fire. This vulnerabie zone will damage fuel .storage all equipment
falling within the pool radius. .

Similarly, the threshold limit for first degree burns is 4.5 kW/m?, this vulnerable
zone in which the thermal fluxes above the threshold limit for first degree is
restricted to 78.1-m in case of HFO tanks on pool fire.

Coal Handling Plant - Dust Explosion

Coal dust when dispersed in air and ignited would explode. Crusher house and

conveyor systems are most susceptible to this hazard. To be explosive, the dust
mixture should have:

+ Particles dispersed in the air with minimum size (typical size is 400 mfcrons);

* Dust concentrations must be reasonably uniform; and

* Minimum explosive concentration for coal dust (33% volatiles) is 50 gm/m?.

Failure of dust extraction and suppression systems may lead to abnormal
conditions and increasing the concentration of coal dust to the explosive limits.
Sources of ignition present are incandescent bulbs with the glasses of bulkhead
fittings missing, electric equipment and cables, friction, spontaneous combustion
in accumuiated dust.

Dust explosions may occur without any warnings with Maximum Explosion
Pressure upto 6.4 bar. Another dangerous characteristic of dust explosions is that
it sets off secondary explosions after the occurrence of the initial dust explosion,
Many a times the secondary explosions are more damaging than primary ones.

The dust explosions are powerful enough to destroy structures, kill or inju:;e
people and set dangerous fires likely to damage a large portion of the Coal

VIMTA Labs Limited, Hyderabad . c7-9
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Handling Plant including collapse of its steel structure which may crippie the life
line of the power plant.

Stockpile areas shall be provided with automatic garden type sprinklers for dust
suppression as well as to reduce spontaneous ignition of the coal stockpiles.
Necessary water distribution network for drinking and service water with pumps,

piping, tanks, valves etc will be provided for distributing water at all transfer
points, crusher house, control rooms etc.,

A centralized control room with microprocessor based control system {PLC) has
been envisaged for operation of the coal handling plant. Except locally control
equipment like travelling tripper, dust extraction/ dust suppression / ventilation
equipment, sump pumps, water distribution system etc., all other in-line
equipment will have provision for local control as well. All necessary interlocks,

controi panels, MCC's, mimic diagrams etc. will be provided for safe and reliable
operation of the coal handling plant.

7.4.9.1 Control Measures for Coal Yards

The total quantity of coal will be stored in separate stack piles, with proper drains
around to collect washouts during monsoon season.

Water sprinkling system will be installed on stocks of coal in required scales to
prevent spontaneous combustion and consequent fire hazards. The stock
geometry will be adopted to maintain minimum exposure of stock pile areas
towards predominant wind direction. Temperature monitoring of the stock piles
will be done to detect in time any abnormal rise in temperature inside the stock
piles to enable prompt control of the same through necessary steps.

7.4.10 Identification of Hazards, Assessm‘ent and their Management

The various hazards associated, apart from fuel storage with the plant process has

been identified and has been classified into broad bases and is outlined in Table-
7.14, Table-7.15, Table-7.16.

VIMTA Labs Limited, Hyderabad
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HINDALCO]

Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
goid | Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
B | at Bargawan, Sidhi District, Madhya Pradesh

Chapter-7
Risk Assessment & Disaster management Plan

JABLE-7.17
HAZARD ANALYSIS FOR PROCESS IN CPP
Sr. No. Blocks/Areas Hazards Identified
1 Coal storage in open yard Fire, Spontaneous Combustion
2 Ceal Handling Plant including Fire and/or Dust Explosions
Bunker area
3 Boilers Fire {mainly near oil burners), Steam Explosions,
Fuel Explosions
4 Steam Turbine Generator Fires in -
Buildings a) Lube oil system b) Cable galleries
€} Short circuits in i} Control rooms
i} Switch-gears
Explosion due to leakage of Hydrogen .and fire
following it. Fire in Qil Drum Storage
5 Switch-yard Control Room Fire in cable galleries and Switch-gear/Control
Room
6 LDO Tank Farms Fire
HFO Tank Farm

7.4.11 Hazardous Events with Greatest Contribution to Fatility Risk

The hazardous event scenarios likely to make the greatest contribution to the risk
of potential fatalities are summarized in Table-7.18 and Table-7.19, ‘Onsite
facility’ refers to the operating site at AAP, whereas ‘offsite facility’ refers to
which are away from the AAP operating site.

transport and handling systems,

TABLE-7.18
HAZARDOUS EVENTS CONTRIBUTING TO ON-SITE FACILITY RISK

Hazardous Event Risk Consequences of Interest:
) Rank

Onsite vehicle impact on 3 Potential for single fatalities, onsite impact only
personnei

Entrapment/struck by 3 Potential for single fatalities, onsite impact only
Machinery

Moiten Metal explosions 3 Potential for multiple fatalities, ansite impact

only
Fall from heights 3 Potential for single fatalities, onsite impact only
Electrocution 3 Potential for single fatalities, onsite impact only
Storage stack collapse 3 Potential for single fatalities, onsite impact anly
TABLE-7.19

HAZARDOUS EVENTS CONTRIBUTING TO OFF-SITE FACILITY RISK
—_-_—_-___—'_______—.____—-_

Hazardous Event Risk Impact Consequence of Interest or Worse
Rank Distance (m) Case Scenario
Aluminium dross off site & 15m Worst case is explosion in container and
transport Incident potential missile damage.
Coal tar pitch transport 6 Om Worst case is fire and smoke impact
incident only, radiant heat minimal, and
unlikely potential or fatality
Truck (not cargo 4 10m Worse case is vehicle impact with other
related) incident and vehicle ar pedestrians causing multiple
general road traffic fatalities. Immediate vicinity of road
incidents only

VIMTA Labs Limited, Hyderabad
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HINDALCO] Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
v T2 | Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
@i | at Bargawan, Sidhi District, Madhya Pradesh

Chapter-7
Risk Assessment & Disaster management Plan

7.4.12 Risk Assessment Summary

The preliminary risk assessment has been completed for the proposed smelter
and associated facilities:

* There will be no significant community impacts or environmental damage
consequences;

« Identified for the operation of the facility and potential hazardous events.
However there will be some hazardous events including molten metal
explosions which would cause significant onsite (facility) property damage;

* There are a number of likely events identified for the offsite facilities which
may have an impact on the community but these are estimated to occur at
extremely jow incident;

» Frequencies and/or not to significant levels of consequence. These include the
potential for an offsite truck incident involving Dangerous Goods {e.g. dross),
potential fires in offsite storage facilities for Dangerous Goods (e.g. coal tar
pitch) and general increase in offsite road traffic risk from the proposed
smelter traffic; and .

e The hazardous event scenarios and risks in general at this facility can be
adequately managed to acceptable levels by performing the recommended
safety studies as part of detailed design, applying recommended control
strategies and implementing a Safety Management System.

7.4.13 Risk Reduction Opportunities

The following opportunities will be considered as a potential means of reducing
identified risks during the detailed design phase.

+ Buildings and plant structures designed for cyclone and seismic events (where
appropriate), to prevent structural collapse and integrity of weather (water)
proofing for storage of dangerous goods;

» Reduce inventory of dangerous goods storage on site (eg Spent Pot Lining and
dross). Consider processing of spent potlining material to reduce Dangerous
Goods Classification and hazardous properties;

« Provision for redundant water capacity to supply fire protection systems and
critical process water;

» [Isolate people from load carrying/mechanical handling systems, vehicle traffic
and storage and stacking locations;

» Installation of fit-for-purpose access ways and fall protection systems to
facilitate safe access to fixed and mobile plant; ’

» Provision and integrity of process tanks, waste holding tanks and bunded
areas as per relevant standards;

* Segregation of incomplete products and ingredients;

» Containment of hazardous materials;

» Collection, treatment and disposal facilities and procedures for spillage of
hazardous materials and wastes;

» Potline buildings designed with natural ventilation capacity to protect
operators in the event of a failure of the forced extraction/ventilation system;

* Security of facility to prevent unauthorised access to plant, introduction of
prohibited items, and control of onsite traffic; and

VIMTA Labs Limited, Hyderabad c7-19




HiNpAaLcgl | COMprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity

; | Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-7
Risk Assessment & Disaster management Plan

7.5

7.5.1

7.5.2

Development of emergency response management systems commensurate with
site specific hazards and risks (fire, explosion, rescue and first aid).

Disaster Management Plan

Disasters

A disaster is a catastrophic situation in which suddenly, people are plunged into
helplessness and suffering and, as a result, need protection, clothing, shelter,
medical and social care and other necessities of life.

Disasters can be divided into two main groups. In the first, are disasters resulting
from natural phenomena like earthquakes, volcanic eruptions, storm surges,
cyclones, tropical storms, floods, avalanches, landslides, forest fires. The second
group includes disastrous events occasioned by man, or by man's impact upon the
environment, Examples are armed conflict, industrial accidents, radiation accidents,
factory fires, explosions and escape of toxic gases or chermical substances, river
pollution, mining or other structural collapses, air, sea, rail and road transport
accidents and can reach catastrophic dimensions in terms of human loss.

There can be no set criteria for assessing the gravity of a disaster in the abstract
since this depends to a large extent on the physical, economic and social
environment in which it occurs. What would be consider a major disaster in a
developing country, ill equipped to cope with the problems involved, may not mean
more than a temporary emergency elsewhere. However, all disasters bring in their
wake similar consequences that call for immediate action, ‘whether at the local,
national or international level, for the rescue and relief of the victims. This includes
the search for the dead and injured, medical and social care, removal of the debris,
the provision of temporary shelter for the homeless, food, clothing and medical
supplies, and the rapid re-establishment of essential. services.

Objectives of Disaster Management Plan [DMP]

The Disaster Management Plan is aimed to ensure safety of life, protection of
environment, protection of installation, restoration of production and salvage
operations in this same order of priorities. For effective implementation of the

- Disaster Management Plan, it should be widely circulated and personnel training

through rehearsais/drills.

The Disaster Management Plan should reflect the probable consequential severalties
of the undesired event due to deteriorating conditions or through 'Knock on' effects,
Further the management should be able to demonstrate that their assessment of
the consequences uses good supporting evidence and is based on currently
available and reliable information, incident data from internal and external sources
and if necessary the reports of out side agencies,

To tackle the consequences of a major emergency inside the factory or immediate
vicinity of the factory, a Disaster Management Plan has to be formulated and this
planned emergency document is called "Disaster Management Plan™.

VIMTA Labs Limited, Hyderabad c7-20
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Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-7
Risk Assessment & Disaster management Plan

The objective of the Industrial Disaster Management Plan is to make use of the
combined resources of the plant and the outside services to achieve the following:

Effect the rescue and medical treatment of casualties;
Safeguard other people;
Minimize damage to property and the environment;

Initially contain and ultimately bring the incident under control;
Identify any dead;

Provide for the needs of relatives;
Provide authoritative information to the news media ;
Secure the safe rehabilitation of affected area;

Preserve relevant records and equipment for the subsequent inquiry into the
cause and circumstances of the Emergency.

In effect, it is to optimize operational efficiency to rescue, rehabilitation and render
medical help and to restore normalcy.

7.5.3 Emergencies

7.5.3.1 General, Industrial, Emergencies

The emergencieé that could be envisaged In the plant and fuel storage are as
follows:

A situation of fire at the Hydrogen Plant;

A situation of fire at the tank farm of ail storages;
Slow isclated fires;

Fast spreading fires;

Structural failures;

Contamination of food/water; and -
Sabotage/Social disorder.

7.3.3.2 Specific Emergencies Anticipated

* Fire and Explosion

Fire consequences can be disastrous, since they involve huge quantities of fuel
either stored or in dynamic inventory in pipe lines or in nearby areas. Toxic releases
can affect persons working around. Preliminary hazard analysis has provided a basis
for consequeice estimation. Estimation can be made by using various pool fire,
tank fire consequence calculations. During the study of Risk Assessment, the nature

of damages is worked out and probability of occurrence of such hazards is also
drawn up.

7.5.4 Emergency Organization

It is recommended to setup an Emergency Organization. A senior executive who
has control over the affairs of the plant should lead the Emergency Organization. He
shall be designated at Site Controller. General Manager [O & M] shall be designated
as the Incident Controller. In the case of stores, utilities, open areas, which are not
under the control of the Production Heads, Senior Executive responsible for
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maintenance of utilities would be designated as Incident Controller. All the Incident
Controllers would be reporting to the Site Controller.

Each Incident Controller, for himself, organizes a team responsible for controlling
the incidence with the personnel under his control. Shift In-charge would be the

reporting officer, who would bring the incidence to the notice of the Incidence
Controller and Site Controller.

Emergency Co-ordinators would be appointed who would undertake the
responsibilities like fire fighting, rescue, rehabilitation, transpert and provide
essential and support services. For this purposes, Security In-charge, Personnei
Department, Essential services personnel would be engaged. Al these personnel
would be designated as Key personnel,

In each shift, electrical supervisor, electrical fitters, pump house in-charge, and
other maintenance staff would be drafted for emergency operations. In the event of
power or communication system failure, some of staff members in the office/plant
offices would be drafted and their services would be utilized as messengers for

quick passing of communications. All these personnel would be declared as
essential personnel.

7.5.4.1 Emergency Communication

Whoever notices an emergency situation such as fire, growth of fire, leakage etc
would inform his immediate superior and Emergency Control Center. A place nearer
to the Gate House Complex shall be identified as Emergency Control Center. The
person on duty in the Emergency Control Center would appraise the Site Controller.
Site Controller verifies the situation from the Incident Controller of that area or the
Shift In-charge and takes a decision about an impending On Site Emergency. This
would be communicated to all the Incident Controllers, Emergency Co-ardinators.

Simultaneously, the emergency warning system would be activated on the
instructions of the Site Controller.

Emergency Responsibilities

The responsibilities of the key personnel are appended below:

7.5.5.1 Site Controller

On receiving information about emergency he would rush to Emergency Control
Center (ECC) and take charge of ECC and the situation and

» Assesses the magnitude of tha situation on the advice of incident Controlier and
decides,

Whether the effected area needs to be evacuated,
Whether personnel who are at assembly points need to be evacuated,
Declares Emergency and orders for operation of emergency siren,

Organizes announcement by public address system about location of
emergency,

» Assesses which areas are likely to be affected, or need to be evacuated or are to
be alerted,

VIMTA Labs Limited, Hyderabad C7-22

oloNe

OO0 0000000

U U000 000U

O U U U U



l{[‘\lDAl.CO[

Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-7
Risk Assessment & Disaster management Plan

Maintains a continuous review of possible development and assesses the
situation in consultation with Incident Controller and other Key Personnel as to
whether shutting down the plant or any section of the plant required and if
evacuation of persons is required,

Directs personnel for Rescue, rehabilitation, transport, fire, brigade, medical and

- other designated mutual support systems locally available, for meeting

emergencies,

Controls evacuation of affected areas, if the situation is likely to go out of
control or effects are likely to go beyond the premises of the factory, informs to
District Emergency Authority, Police, Hospital and seeks their intervention and
help,

Informs Inspector of Factories, Deputy Chief Inspector of Factories, APPCB and
other statutory authorities,

Gives a public staterment if necessary,

Keeps record of chronological events and prepares an investigation report and
preserves evidence,

On completion of On Site Emergency and restoration of normalcy, declares ail
clear and orders for ail clear warning.

7.5.5.2 Incident Controller

Assembles the incident control team.

Directs operations within the affected areas with the priorities for safety to
personnel minimize . damage to the plant, property and environment and
minimize the loss of materials.

Directs the shutting down and evacuation of plant and areas likely to be
adversely affected by the emergency.

Ensure that key personnel help is sought.

Provides advice and information to the Fire and Security Officer and the Local
Fire Services as and when they arrive.

Ensures that all non-essential workers/staff of the affected areas evacuated to
the appropriate assembly points, and the areas are searched for casualties.

Has regard to the need for preservation of evidence so as to facilitate any
inquiry into the caused and circumstances, which caused or escalated the
emergency.

Co-ordinates with emergency services at the site,

Provides tools and safety equipment to the team members.

Keeps in touch with the team and advise them regarding the method of control
to be used.

Keeps the Site Controller of Emergency informed of the progress being made.

7.5.5.3 Emergency Coordinator - Rescue, Fire Fighting

» On knowing about emergency, rushes to ECC

e Helps the incident Controller in containment of the emergency

e Ensure fire pumps in operating conditions and instructs pump house operator to
ready for any emergency with standby arrangement

* Guides the fire fighting crew i.e. firemen, trained plant personnel and security
staff

« Organizes shifting the fire fighting facilities to the emergency site, if required
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7.5.5.4

4 & & a @

Takes guidance of the Incident Controller for fire fighting as well as assesses the
requirements of outside help
Arranges to control the traffic at the gate and the incident area

Directs the security staff to the incident site to take part in the emergency °

operations under his guidance and supervision

Evacuates the people in the plant or in the nearby areas as advised by Site
Controller _

Searches for casuaities and arranges proper aid for them

Assembles search and evacuation team

Arranges for safety equipment for the members of this team

Decides which paths the evacuated workers should follow

Maintains law and order in the area, and if necessary seeks the help of police

Emergency Coordinator-Medical, Mutual Aid, Rehabilitation, Transport and
Communication

In the event of failure of electric supply and thereby internal telephone, sets up
communication paint and establishes contact with the ECC.

Organizes medical treatment to the injured and if necessary will shift the injured
to near by hospitals.

Mobilizes extra medical help from outside, .if necessary.

Keeps a list of qualified first aid providers of the factory and seek their
assistance,

Maintains first aid and medical emergency requirements.

Makes sure that all safety equipment is made available to the emergency team.
Assists Site Controller with necessary data and to coordinate the emergency
activities. :

Assists Site Controller in updating emergency plan, organizing mock drills
verification of inventory of emergency facilities and furnishing report to Site
Controller.

Maintains liaison with Civil Administration.

Ensure availability of canteen facilities and maintenance of rehabilitation center.
He will be in liaison with Site Controller/Incident Controfler.

Ensure transportation facility,

Ensures availability of necessary cash for rescue/rehabilitation and emergency
expenditure. _ ‘
Controls rehabilitation of affected areas on discontinuation of emergency.

Makes available diesel/petrol for transport vehicies engaged in emergency
operation.

7.5.5.5 Emergency Coordinator - Essential Services

He would assist Site Controller and Incident Controlier.

Maintains essential services like Diesel Generator, Water, Fire Water,
Compressed Air/Instrument Air, power supply for lighting.

He would plan alternate faciiities in the event of power failure, to maintain
essential services such as lighting, refrigeration plant etc.

He would organize separate electrical connections for alt utilities and emergency
services so that in the event of emergency or fires, essential services and
utilities are not affected. )
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» Gives necessary instructions regarding emergency electrical supply, isolation of
certain sections etc. to shift in-charge and electricians.

e Ensures availability of adequate quantities of protective equipment and other
emergency materials, spares etc.

7.5.5.6 General Responsibilities of Employees during an Emergency

During an emergency, it becomes more enhanced and pronounced when an
emergency warning is raised, the workers if they are in-charge of process
equipment, should adopt safe and emergency shut down and attend any prescribed
duty as essential employee. If no such responsibility is assigned, he should adopt a
safe course to assembly point and await instructions. He should not resort to spread

panic. On the other hand, he must assist emergency personnel towards objectives
of DMP.

7.5.6 Emergency Facilities

7.5.6.1 Emergency Control Center (ECC)

For the time being Office Block or a place nearer to the Gate House Complex is
identified as Emergency Control Center. It would have external Telephone, Fax,
Telex facility. All the Site Controller/ Incident Controller Officers, Senior Personnel
would be located here. Also, it would be an elevated piace.

The following information and equipment are to be provided at the Emergency
Control Center (ECC):

Intercom, telephone

P and T telephone

Safe contained breathing apparatus

Fire suit/gas tight goggles/gloves/helmets

Hand tools, wind direction/velocities indications

Public address megaphone, hand bell, telephone directories
.(internal, P and T) factory layout, site plan

Emergency lamp/torch light/batteries

Plan indicating locations of hazard inventories, piant control room, sources of
safety equipment, work road plan, assembly points, rescue location vulnerable
Zones, escape routes.

Hazard chart

Emergency shut-down procedures

Nominal roll of employees

List of key personnel, list of essential empioyees, list of Emergency Co-
ordinators

Duties of key personnel

* Address with telephone numbers and key personnel, emergency coordinator,

essential employees.

+ Important address and telephone numbers including Government agencies,
neighboring industries and sources of help, out side experts, chemical fact
sheets pepulation details around the factory.
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7.5.6.2 Assembly Point

Number of assembly depending upon the plant location would be identified wherein
employees who are not directly connected with the disaster management would be
assembled for safety and rescue. Emergency breathing apparatus, minimum
facilities like water etc¢, would be organized.

In view of the size of plant, different locations are ear marked as assembly points.
Depending upon the location of hazard, the assembly points are to be used.

7.5.6.3 Fire Fighting Facilities

First Aid Fire fighting equipment suitable for emergency should be maintained in
each section in the plant. This would be as per statutory requirements. However,
fire hydrant line covering major areas would be laid. It would be maintained as 6
kg/cm? pressure. Fire alarms would be located in the bulk storage areas. Fire officer
will be the commanding officer of fire fighting services.

7.5.6.4 Location of Wind Sock

On the top of the Administration block, top of each production blocks, wind socks
shall be installed to indicate direction of wind for emergency escape.

7.5.6.5 Emergency Medical Facilities

Stretchers, gas masks and general first aid materials for dealing with chemical
burns, fire burns etc would be maintained in the medical center as well. as in the
emergency control room. Medical superintendent of the township will be the head of
the casuality services ward. Private medical practitioners help would be also be
sought. Government hospital would be appreoached for emergency help.

Apart from plant first aid facilities, external facilities would be augmented. Names of
Medical Personnel, Medical facilities in the area would be prepared and updated.
Necessary specific medicines for emergency treatment of Burns Patients, and for
those affected by toxicity would be maintained.

Breathing apparatus and other emergency medical equipment would be provided
and maintained. The help of near by industrial management in this regard would be
taken on mutual support basis.

7.5.6.6 Ambulance

An ambulance with driver availability in all the shifts, emergency shift vehicle would
be ensured and maintained to transport injured or affected persons. Number of
persons would be trained in first aid so that, in every shift first aid personnel would
be available.
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7.5.7 Emergency Actions

7.5.7.1 Emergency Warning

Communication of emergency would be made familiar to the personnel inside the
plant and people outside. An emergency warning system shall be established.

7.5.7.2 Emergency Shutdown

There are number of facilities, which can be provided to help deal with hazardous
conditions, when a tank is on fire. The suggested arrangements are:

1. Stop feed;

2. Dilute contents;

3. Remove heat;

4. Deluge with water; and
5. Transfer contents.

Whether a given method is appropriate depends on the particular case. Cessation of
agitation may be the best action in some instances but not in others. Stopping of
the feed may require the provision of by pass arrangements.

Methods of removing additional heat include removal through the normal cooling

" arrangements or use of an emergency cooling system. Cooling facilities, which use
vapouring liquid may be particularly effective, since a large increase in vaporization
can be obtained by dropping pressure.

7.5.7.3 Evacuation of Personnel

There could be more number of persons in the storage area and other areas in the
vicinity. The area would have adequate number of exits, staircases. In the event of
an emergency, unconnected personnel have to escape to assembly point. Operators
have to take emergency shutdown procedure and escape. Time Office shall
maintain a copy of deployment of employees in each shift, at ECC. If necessary,
persons can be evacuated by rescue teamns.

7.5.7.4 All Clear Signal

Also, at the end of an emergency, after discussing with Incident Controllers and
Emergency Co-ordinators, the Site Controlier orders an all clear signal. When it
becomes essential, the Site Controlfer communicates to the District Emergency
Authority, Police, Fire Service personnel regarding help required or development of
the situation into an Off-Site Emergency.

7.5.8 General

7.5.8.1 Employee Information

During an emergency, employees would be warned by raising siren in specific
pattern. Employees would be given training of escape routes, taking shelter,
protecting from toxic effects. Employees would be provided with information related
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to fire hazards, antidotes and first aid measures. Those who would be designated as

key personnel and essential employees should be given training to emergency
response.

7.5.8.2 Public Information and Warning

The industrial disaster effects related to this plant may mostly be confined to the
plant area. The detailed risk analysis has indicated that the pool fire effects would
not be felt outside. However, as an abundant precaution, the information related to
chemicals in use would be furnished to District Emergency Authority for necessary
dissemination to general public and for any use during an off site emergency.
Factories of this size and nature are in existence in our state since long time.

7.5.8.3 Co-ordination with Local Authorities

Keeping in view of the nature of emergency, two levels of coordination are
proposed, In the case of an On Site Emergency, resources within the organization

would be mobilized and in the event extreme emergency local authorities help
should be sought.”

In the event of an emergency developing into an off site emergency, local authority
and District emergency Authority (normaily the Collector) wouid be appraised and
under his supervision, the Off Site Disaster Management Plan would be exercised.
For this purpose, the facilities that are available locally, i.e. medical, transport,
personnel, rescue accommodation, voluntary organizations etc. would be mustered.
Necessary rehearsals and training in the form of mock drills should be organized.

7.5.8.4 Mutual Aid

Mutual aid in the form of technical personnel, runners, helpers, special protective

equipment, transport vehicles, communication facility etc should be sought from the
neighboring industrial management.

7.5.8.5 Mack Drills

Emergency preparedness is an important on that of planning in Industrial Disaster
Management. Personnel would be trained suitably and prepared mentally and
physically in emergency response through carefully planned, simulated procedures,

Similarly, the key personnel and essential personnel should be trained in th
operations. '

7.5.8.6 Important Information

Once the Plant goes into stream, important information such names and addresses
of key personnel, essential employees, medical personnel, out side the plant,
transporters address, address of those connected with Off Site Emergency such as
Police, Local Authorities, Fire Services, District Emergency Authority should be

prepared and maintained. The on-site emergency organization chart for various
emergencies is shown in Figure-7.1.
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7.6.1

Off-site Emergency Preparedness Plan \
The task of preparing the Off-Site Emergency Plan lies with the district collector,
however the off-site plan will be prepared with the help of the local district
authorities. The proposed plan will be based on the following guidelines.

Introduction

Off-site emergency plan follows the on-site emergency plan. When the
consequences of an emergency situation go beyond the plant boundaries, it
becomes an off-site emergency. Off-site emergency is essentially the responsibility
of the public administration. However, the factory management will provide the
public administration with the technical information relating to the nature, quantum
and probable consequences on the neighboring population.

The off-site plan in detail will be based on those events, which are most likely to
occur, but other less likely events, which have severe consequence, will also be
considered. Incidents which have very severe consequences yet have a small
probability of occurrence should also be considered during the preparation of the
plan. However, the key feature of a good off-site emergency plan is flexibility in its

application to emergencies other than those specifically included in the formation of
the plan.

The roles of the various parties who will be involved in the implementation of an
off-site plan are described below. Depending on local arrangements, the
responsibility for the off-site plan should be either rest with the works management
or, with the local authority. Either way, the plan should identify an emergency co-
ordinating officer, who would take the overall command of the off-site activities. As
with the on-site plan, an emergency controi center should be setup within which the
emergency co-ordinating officer can operate,

An early decision will be required in many cases on the advice to be given to people
living "within range" of the accident - in particular whether they should be
evacuated or told to go indoors. In the latter case, the decision can regularly be
reviewed in the event of an escalation of the incident. Consideration of evacuation
may include the following factors:

* Inthe case of a major fire but without explosion risk (e.g. an cil storage tank),
only houses close to the fire are likely to need evacuation, although a severe
smoke hazard may require this to be reviewed periodically;
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7.6.2

If a fire is escalating and in turn threatening a store of hazardous material, it
might be necessary to evacuate people nearby, but only if there is time; if
insufficient time exists, people should be advised to stay indoors and shield
themseives from the fire, This latter case particularly applies if the installation at
risk could produce a fireball with vary severe thermal radiation effects; and

* For release or potential release of toxic materials, limited evacuation may be
appropriate down wind if there is time. The decision would depend partly on the
type of housing "at risk”. Conventional housing of solid construction with
windows closed offers substantial protection from the effects of a toxic cloud,

while shanty house, which can exist close to factories, offer little or no
protection.

The major difference between releases of toxic and flammable materials is that

toxic clouds are generally hazardous down to much lower concentrations and
therefore hazardous over greater distances. Also, a toxic cloud drifting at, say 300
m per minute covers a large area of land very quickly. Any consideration of
evacuation should take this into account. Although the plan will have sufficient
flexibility built in to cover the consequences of the range of accidents identified for

the on-site plan, it will cover in some detail the handling of the emergency to a
particular distance from each major hazard works.

Aspects Proposed tg be Considered in the Off-Site Emergency Plan

The main aspects, which should be included in the emergency plan are:

¢« Organization

Detail of command structure, warning systems, implementation procedures,
emergency control centers.

Names and appointments of incident controlier, site main controlier, their deputies
and other key personnel.

e« Communications

Identification of personnel involved, communication center, call signs, network, list
of telephone numbers.

» Specialized knowledge

Details of specialist bodies, firms and people upon whom it may be necessary to call
e.g. those with specialized chemical knowledge, laboratories.

* Voluntary organizations
Details of organizers, telephone numbers, resources etc.

s Chemical information

Details of the hazardous substances stored or procedure on each site and a
summary of the risk associated with them,

VIMTA Labs Limited, Hyderabad
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7.6.3

7.6.4

7.6.5

» Meteorological information

Arrangements for obtaining details of weather conditions prevailing at the time and
whether forecasts,

* Humanitarian arrangements

Transport, evacuation centers, emergency feeding treatment of injured, first aid,

ambulances and temporary mortuaries.
* Public information

Arrangements for (a) dealing with the media press office; (b) informing relatives,
etc.

+» Assessment of emergency plan
Arrangements for:

(a) Collecting information on the causes of the emergency;
(b) Reviewing the efficiency and effectiveness of all aspects of the emergency plan.

Role of the Emergency Co-ordinating Officer

The various emergency services should be co-ordinated by an emergency co-
ordinating officer (ECO), who will be designated by the district collector. The ECO
should liaison closely with the site main controiler. Again depending on local
arrangements, for very severe incidents with major or prolonged off-site
consequences, the external control should be passed to a senior local authority
administrator or even an administrator appointed by the central or state
government. The ECO will be equipped with address and phone numbers of
important agencies.

Role of the Local Authority

The duty to prepare the off-site plan lies with the local authorities. The emergency
planning officer (EPO) appointed should carry out his duty in preparing for a whole
range of different emergencies within the local authority area. The EPO should
liaison with the works, to obtain the information to provide the basis for the plan.
This liaison should ensure that the plan is continually kept upto date.

It will be the responsibility of the EPO to ensure that all those organizations which
will be involved off site in handling the emergency, know of their role and are able
to accept it by having for example, sufficient staff and appropriate equipment to
cover their particular responsibilities. Rehearsals for off-site plans should be
organized by the EPO.

Role of Police

Formal duties of the police during an emergency include protecting life and property
and controlling traffic movements. :
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Their functions should include controlling bystanders evacuating the public,
identifying the dead and dealing with casualties, and informing relatives of death or
injury.

7.6.6 Role of Fire Authorities

The control of a fire should be normally the responsibility of the senior fire brigade
officer who would take over the handling of the fire from the site incident controtler
on arrival at the site. The senior fire brigade officer should aiso have a sirnilar
responsibility for other events, such as explosions and toxic release. Fire authorities
in the region should be apprised about the location of all stores of flammable
materials, water and foam supply points, and fire-fighting equipment. They should
be involved in on-site emergency rehearsals both as participants and, on occasion,
as observers of exercises involving only site personnel,

7.6.7 Role of Health Authorities

Health authorities, including doctors, surgeons, hospitals, ambulances, and so on,

should have a vital part to play following a major accident, and they should form an
integral part of the emergency plan.

For major fires, injuries should be the result of the effects of thermal radiation to a
varying degree, and the knowledge and experience to handle this in all but extreme
cases may be generally available in most hospitals. For major toxic releases, the
effects vary according to the chemical in question, and the health authorities should
be apprised about the likely toxic releases from the plant, which will unable then in

dealing with the aftermath of a toxic release with treatment appropriate to such
casualties.

Major off-site incidents are likely to require medical equipment and facilities
additional to those available locally, and a medical "mutual aid” scheme should

exist to enable the assistance of neighboring authorities to be obtained in the event
of an emergency.

7.6.8 Role of Government Safety Authority

This will be the factory inspectorate available in the region. Inspectors are likely to
satisfy themselves that the organization responsible for producing the off-site plan
has made adequate arrangements for handling emergencies of all types including

major emergencies. They may wish to see well-documented procedures and
evidence of exercise undertaken to test the plan.

In the event of an accident, local arrangements regarding the role of the factory
inspector will apply. These may vary from, keeping a watching brief to a close
involvement in advising on operations in case involvement in advising on
operations. In cases where toxic gases may have been released, the factory

inspectorate may be the only external agency with equipment and resources .to
carry out tests.

The action plan suggested for control of the off-site emergencies is given in Table-
7.20.
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TAB

LE-7.20
OFF-SITE ACTION PLAN

e ettt ®, 1 Sa iR 1 W

5r. No. | Action required to be taken to Responsible Equipments/material
mitigate disaster by aid giving | agencies for taking facilities required at site to
agency action mitigate emergency
Al Arrangements for | Police Department Self Breathing apparatus with
evacuation/rescue  of persons spare cylinder
from zone of influence to
predetermined camps Chemical gas mask with spare
canister
Vehicle with PA system
Transportation for evacuation
of people
2 Caution to public by
announcement
3 Traffic and Mob control by
cordoning of the area :
4 Law & order
5 Request to railway authority for
keeping the nearer by railway
gate open & to stop the up &
down trains. at the nearest
railway station
Bl Contro! of fire District Fire Brigade Self breathing apparatus with
1 Scrubbing of the flashed of gas spare cylinders
cloud with water curtain Foam/water fire tenders
2 To rescue trapped persons Gas mask with spare canisters
3 If fire is big due to LPG, keep Lime
surrounding area cool by spraying Neck to toe complete asbestos
water suit, PVC  hand  gloves,
4 Communication to OSEB to gumboots, safety goggles
continue or cut off electric supply Mobile scrubbing system along
5 Communication to water supply with suction arrangement.
department for supplying water
C1 Medical facilities for affected Hospital and public Ambulance with onboard
parsons (first aid and treatment) health resuscitation unit first aid,
antidotes for toxicity,
stretchers
D1 Identification of concentration of | Pollution control board | Gas detector
gas in zone of influence
2 Communication to PHED for
decontamination of  affected
water
El Removal of debris and damaged Municipal corporation Provide bulldozers
structures Provide cranes
F1 Manitor the incoming and out Transport department; Provide traffic police at site
going transports Provide * emergency shifting
vehicles at site
Provide stock of fuel for
vehicles
02 Arrange emergency shifting of
affected persons and non affected
person to specified area
o3 Arrange diesel/petrol for needed
vehicles
G1 Give all information related to Meteorological Provide wind direction and
meteorological for safe handling | Department velocity  instruments  with
of affected area for living beings temperature measure
Moabile van for meteorological
arameter measurements
02 Forecast if any important weather
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5r. No. | Action required to be taken to Respansible Equipments/material
mitigate disaster by aid giving agencies for taking facilities required at site to
agency action mitiqate emergency
change
H1 Representative of all department Must have ail resources at
are in local crisis group therefore hand, specially disaster
It is expected to ender services management plan and is
available with them since it is a implementation methad,
group of experts and authority, All relevant information related
the mitigating measures can be to hazardous chemical industry
Implemented in speed upway, are generally available with
The representative from locals crisis group
are also there so communication News paper editor is a part of
with local people is easy and fast the group so right and timely
media released can be done
02 The  district emergency or
disaster control officer is the
president and he is used to mock
drill ete. so action can be taken in
right direction in time
1 Collector is the President of | District Crisis group All necessary facilities
District Crisis Group therefore all available at district can be
district infrastructure facilities are made available at affected
diverted to affected zone zone
Control of law and order
situation
02 All other functions as mention in
local crisis group

7.7

Large industries, where multifarious activities a
erection, testing, commissioning,
and machines are the basic inp

Occupational Health and Safety

re involved during construction,
operation and maintenance, the men, materials
uts, Along with the boons,

the industrialization

7.7.1

generally brings several problems like occupational heaith and safety.

The industrial planner, therefore, has to properly plan and take the steps to
minimize the impacts of industrialization and to ensure appropriate occupational

heaith, safety including fire pians. All these activities again may be classified under
construction and erection, and operation and maintenanca.

Occugationai Health

Occupational heaith needs attention both during construction and erection and

operation and maintenance phases. However, the problem varies both in magnitude
and variety in the above phases.

+« Construction and Erection

The occupational health problems envisaged at this stage can mainly be due to
constructional accident and noise.

To overcome these hazards, in addition to arrangements to reduce it within TLV's,
people protective equipments shall also be supplied to workers.
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7.7.2

¢ Operation and Maintenance

The problem of occupational health, in the operation and maintenance phase is due

to noise hearing losses. The personal protective equipments will be given to all the
workers,

The working personnel shall be given the following appropriate personnel protective
equipments. :

* Industrial Safety Helmet;

* Crash Helmets;

» Face shield with replacement acrylic vision; :

* Zero power plain goggles with cut type filters on both ends;

* Zero power goggles with cut type filters on both sides and blue color glasses;
" - Welders equipment for eye and face protection;

= Cylindrical type earplug;

= Ear muffs;

* Canister Gas mask;

= Self contained breathing apparatus;

* Leather apron;

* Aluminized fiber glass fix proximity suit with hood and gloves;
= Boiler suit;

= Safety beit/line man's safety belt:

* Leather hand gioves;

* Asbestos hand gloves;

* Acid/Alkali proof rubberized hand gloves;

= Canvas cum leather hand gloves with leather palm;

* Lead hand glove;
»  Electrically tested electrical resistance hand gloves; and

* Industrial safety shoes with steel toe.

The same will be supplied to workers and staff after expansion. Full-fledged hospital
facilities are available round the clock for attending emergency arising out of
accidents, if any. All working personnel are medically examined at least once in

every vear and at the end of his term of employment. This is in addition to the pre-
employment medical examination.

Safety Plan

Safety of both men and materials during construction and operation phases is of
concern. Safety plan shall be prepared and implemented in the proposed smelter
plant. The preparedness of an industry for the occurrence of possible disasters is
known as emergency plan. The disaster in the piant is possible due to leakage of
hazardous chemicals like chlorine, collapse of structures and fire/explosion etc,

Keeping in view the safety requirement during construction, operation and

maintenance phases, proposed smeiter plant should formulate safety policy with the
following regulations:

¢ To allocate sufficient resources to maintain safe and healthy conditions of work;

VIMTA Labs Limited, Hyderabad
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« To take steps to ensure that all known safety factors are taken into account in
the design, construction, operation and maintenance of plants, machinery and
equipment;

» To ensure that adequate safety instructions are given to all employees;

» To provide wherever necessary protective equipment, safety appliances and
clothing and to ensure their proper use; :

« To inform employees about materials, equipment or processes used in their
work which are known to be potentially hazardous to health or safety:

» To keep all operations and methods of work under reqular review for making
necessary changes from the point of view of safety in the light of experience and
upto date knowledge;

* To provide appropriate facilities for first aid and prompt treatment of injuries
and illness at work;

» To provide appropriate instruction, training, retraining and supervision to
employees in heaith and safety, first aid and to ensure that adequate publicity is
given to these matters;

» To ensure proper implementation of fire prevention methods and an appropriate
fire fighting service together with training facilities for personnel involved in this
service; ‘

e To organize collection, analysis and presentation of data on accident, sickness

and incident involving people injury or injury to health with a view to taking
corrective, remedial and preventive action;

+ To promote through the established machinery, joint consultation in health and
safety matters to ensure effective participation by all employees;

+ To publish/notify regulations, instructions and notices in the comman language
of employees;

+ To prepare separate safety rules for each types of occupation/processes involved
in a project; and

= To ensure regular safety inspection by a competent person at suitable intervals
of all buildings, equipments, work places and operations.

7.7.3 Safety Organization

« Construction and Erection Phase

A qualified and experienced safety officer shall be appointed. The responsibilities of
the safety officers include identification of the hazardous conditions and unsafe acts
of warkers and advise on corrective actions, conduct safety audit, organize training
programs and provide professional expert advice on various issues related to
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N

occupational safety and heaith. He is also responsible to ensure compliance of
Safety Rules/ Statutory Provisions. In addition to employment of safety officer by
AAP every contractor, who employs more than 250 workers, shall also employ one

safety officer to ensure safety of the worker, in accordance with the conditions of
contract.

o O

¢ Operation and Maintenance Phase

0

When the construction is completed the posting of safety officers shall be in
accordance with the requirement of Factories Act and their duties and
responsibilities shall be as defined there of.

7.7.4 Safety Circle

o 0O 0

In order to fully develop the capabilities of the employees in identification of
hazardous processes and improving safety and health, safety circles would be

. constituted in each area of work. The circle would consist of 5-6 employees from
that area. The circle normally shall meet for about an hour every week.

o O

7.7.5 Safety Training

O

A full-fledged training center shall be set up at the plant. Safety training shall be
provided by the Safety Officers with the assistance of faculty members called from
Corporate Center, Professional Safety Institutions and Universities. In addition to
regular employees, limited. contractor labors shall also be provided safety training.
To create safety awareness safety films shall be shown to workers and leaflets etc.

Some precautions and remedial measures proposed to be adopted to prevent fires
are:

o O

¢ Compartmentation of cable galleries, use of proper sealing techniques of cable

passages and crevices in all directions would help in localizing and identifying O
the area of occurrence of fire as well as ensure effective automatic and manual
fire fighting operations; e

+ Spread of fire in horizontal direction wouid be checked by providing fire stops for
cable shafts;

* Reliable and dependable type of fire detection system with proper zoning and O
interlocks for alarms are effective protection methods for conveyor galleries;

» Housekeeping of high standard helps in eliminating the causes of fire and O
regular fire watching system strengthens fire prevention and fire fighting; and

* Proper fire watching by all concerned would be ensured.

;<
7.7.6 Health and Safety Monitoring Plan J

The health of all employees shail be monitored once in a year for early detection of
any ailment due to exposure to heat and hazardous chemicals.

~
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8.0

8.1

8.2

8.2.1

PROJECT BENEFITS

Employment Potential

The impact of plant on the economic aspects can be clearly observed. The
proposed plant activities will provide employment to persons of different skills
and trades. The local population will have preference to get an employment, The
employment potentiai will ameliorate economic conditions of these families
directly and provide employment to many other families indirectly who are
involved in business and service oriented activities.

The employment of local people in primary and secondary sectors of project shall
upgrade the prosperity of the region. This will in-turn improve the socio-economic
conditions of the area. The total manpower required for the proposed project
under various categories is 1495 persons. .

Community Development Action Plan

The proposed Mahan smelter Project would benefit the communities residing in
various affected villages around plant site as well as the peripheral villages either
directly or indirectly while generating many positive impacts in villages around
the project site. All efforts would be kept by Hindalco for the development of the
region under its peripheral area development programmes, particularly the
affected villages due to establishment and operation of the proposed plant
project. As a part of corporate responsibility of proponent under its Development
Policy aims at creation of a new era of progress and prosperity for ensuring more
and more benefits to the communities. ' :

During the initial stages of implementation of the project, on account of land and
property acquisition, some adverse impacts are likely to occur. However, it is
worth noting that the project is in initial stages and the anticipated adverse
impacts will be mitigated with effective implementation of the suggested
mitigation measures in the already prepared Environment Management Plan and
the Rehabilitation and Resettlement Plan for the Project Affected Persons. As the
project will give impetus for further development of the region while creating
more income generation opportunities, this would lead to the overall socio-
economic development of the region while enriching the quality of life of people.

Suggested Measures

In order to mitigate the anticipated adverse impacts, if any due to the proposed
projects, an action pian covering mitigative measures on environmental and
social issues have been developed. The proposed plan clearly focuses on the key
issues, and recommends effective implementation of the suggested action plan
for negating the environmental and social impacts in a systematic manner, and
promoting sustainable development of the community in the post-project period.
While formulating the action plan for the development of the affected villages as
well as the peripherai area, utmost care has been taken and some special
considerations have been selected while keeping the peculiar socio-cultural and
economic aspects of the communities, particularly the tribais, in mind.
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All the possible felt needs of the community mentioned in the previous chapter
would be undertaken up at appropriate junctures, The action plan involving
various activities and programmes as well as their implementation arrangements
have been kept simple, in view of illiteracy limitations and simplest living of the
tribals. The suggested mitigative measures and the action plan have been
detailed out in the following sections.

* Repairing/Construction of Approach Roads to Villages and Internal
Roads

The action plan suggests for construction of good quality approach roads to all
villages in the study area, under various schemes of the Government of Madhya
Pradesh directly as part of their ongoing developmental programmes.

All the internal roads of villages should be repaired by respective village
panchayats under the financial support from the Government of Madhya Pradesh,
a part of this expenditure may be borne by Hindalco.

s Provision of Water Supply/Installation of Tube wells

The Government of Madhya Pradesh has provided adequate number of tube wells
in each village for the water needs of the villagers. In all big villages, the
government is providing either a full-fledged water supply scheme with provision
of piped water supply or at least distributing water through stand posts. In order
to facilitate the villagers with adequate quantum of water particularly during
summer, this plan suggests for provision of water supply at least through stand
posts in ali affected villages, by constructing storage reservoirs. The water supply
would be done by the Government of MP under its infrastructure development
schemes. Hindalco may contribute for partial funding of this scheme under its
peripheral area development schemes, on humanitarian grounds.

» Construction of Primary Health Centres

This plan suggests for construction of a Primary Health Centre the project area,
so that the villagers can avail the medical services without traveiling for longer
distances or Construction of the PHC building may be jointly funded by Go. MP
and Hindalco with a mutual understanding. The maintenance of the PHC would be

the responsibility of Government of Madhya Pradesh, under its regular healthcare
schemes.

* Provision of Electricity to the villages

Under its intensive developmental policy, the Government of Madhya Pradesh is
aiming-at providing power supply to all villages of the state, in phases hy 2010
and moving in this positive direction. Accordingly, the Government of Madhya
Pradesh would extend electricity supply lines to all villages in the state in the near
future. Hindalco may extend its helping hand to the communities by extending
the power distribution lines to the affected villages and peripheral villages.

VIMTA Labs Limited, Hyderabad c8-2
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The internal power distribution for domestic and non-domestic uses would be the
responsibility of GoMP. This couid be integrated with local developmental
programme of GoMP aiming at providing electric connections to all houses in the
state.

» Provision of Post Offices

In order to provide the most economical way of communication facilities to ail
villages, this plan suggests for construction of post offices in some selected
affected villages and some peripheral villages. The post offices would have phone
facility besides the postal services.

» Construction of Community Halls

Almost all affected villages have cultural clubs, however without a formal club
building or community hall. For facilitating the villagers to celebrate village
functions in a congenial manner, this plan suggests construction of community
halls in all affected and peripheral villages with the financial assistance from the
GoMP and Hindalco.

s Construction of an Industrial Technical Institute

This plan suggests for development of an ITI, which may be funded by Hindalco.
The ITI would impart skill development training to the PAPs.

* Repairing of Schools and Public Buildings

Provision of elementary education has been considered as the basic need of the
community and this would be the prime responsibility of the Government of
Madhya Pradesh. Under its developmentai policy, the GoMP is providing free
textbooks to the students of Class-I to Class VII and also providing free school
uniforms to the girl students.

The community requested for undertaking periodic repairs of school buildings for
safety as well security of the students. Accordingly this CDP suggests for
undertaking periodical repairs to the school buildings by the GoMP under its
regular budget. Hindalco may extend some financial help for repairing a few
school buildings in the adjoining villages around the project site.

+ Construction of Village Ponds

For facilitating the village communities for taking bath, this pian suggests
construction of bathing ponds. The ponds will also be used for fishing, This plan
suggests undertaking the formation of ponds and also development of plantation
along periphery of pond, which results increase in aesthetic value of the area and
provides shelter for several varieties of birds by the State Government under its
ongoing Employment Generation Schemes.
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» Support to Anganwadi or Balwadi Kendras

For surrounding villages around the plant area, Anganwadi and Balwadi kendras
will be constructed or renovated with financial assistance from Hindalco and will
be handed over to Panchayat offices.

« Construction of water harvesting structures

For conserving water resources and recharging the groundwater with surface
water runoff, this plan suggests construction of most suitable water harvesting
structures such as check-dams, percolation tanks, bandharas, minor irrigation
tanks, etc. by the government in all affected as well as the peripheral villages.
The water harvesting constructions should be undertaken by DRDA and the
Agriculture Departments regularly.

o Distribution of Free Agricuitural Inputs and Training on Scientific
Agriculture

Based on the felt needs of the community, the plan suggests for distribution of
agricultural inputs, improved seeds, fertilizers, pesticides etc. by the government
under its agricultural extension programmes.

» Compensatory Afforestation

This plan suggests for undertaking compensatory afforestation schemes in
suitable lands within the district, against the loss of forest due to the project. This
would be implemented by the Forest Department with the total financial support
from Hindalco.

= Social forestry / Mixed Plantation

This plan suggested for undertaking social forestry schemes in the vacant village
common lands by the Government with community participation. Besides
improving the ecological conditions, these schemes would generate income to the
village communities.

The government would put efforts for development of nurseries in coordination of
the Village Development Authority and ensures tree plantations in the possible
vacant community piaces.

s Training Programmes for Self-Employment

Presently aimost all the villagers are devoid of higher education or any formal
vocational training for enabling them to opt for their seif-employment schemes.
The State Employment Policy is aiming at providing massive self-employment
opportunities to the unemployed youth. By integration of the anticipated training
pregrammes of the government with those proposed for the youth of the affected
and peripheral villages, the communities would be immensely benefited. Partial
funding for imparting training to the rural youth in the affected villages would be
done by Hindalco under its peripherail development schemes.

VIMTA Labs Limited, Hyderabad c8-4
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Also for empowering the rural women under schemes of GoMP has created Self
Help Groups (SHG) in the state and giving more emphasis for forming many
SHGs further. This plan suggests for integration of the training programmes of
the PAPs of the project with the programme of GoMP, for fetching benefits to the
PAPs.

8.2.2 Conclusions

Peripheral area development and community development are continuous
processes in the industrial development areas, where many projects are on anvil.

A few ather major industries are coming up in the vicinity of the Hindalco project
and the peripheral area defined by each project may sometimes overlap with
each other, while giving a chance that each industry makes development
provision for the same village under its peripheral development programme. In
order to avoid overlapping of facilities proposed by different industries in a
particular village, proper coordination between the nearby industries in
coordination with the GoO would be most essential. On a collective basis, the
peripheral development schemes of various industries could be expanded to a
regional scale and most appropriate community development schemes beneficial
to the region could be implemented. '

If planned systematically, with proper coordination of various industrial
establishments in the vicinity of Hindalco project, the community development
measures and programmes would immensely benefit the communities and result
In cohesion between the communities, Hindalco as well as other industries and
the Government of Madhya Pradesh.

The priority schemes and the priority beneficial areas would be decided based on
the necessity and degree of urgency for a particular facility and - for
implementation of the proposed schemes; the Government of MP, Hindalco and
other nearby industries would work together with the cooperation of the involved
communities. Phase-wise implementation of the CDP could be taken-up by
Hindalco in coordination with the Government of Madhya Pradesh and other
industrial establishments in its vicinity.

It is suggested to implement the proposed developmental programmes in the
affected villages on priority basis, under the first phase of the project
impiementation, The developmental works in the peripheral villages away from
the project site could be undertaken at the subsequent phases of the project. The
priority schemes for implementation and the priority villages for undertaking
schemes in different phases would be decided mutually by the Hindalco,
Government of Madhya Pradesh and the communities.

By undertaking their regular developmental schemes in the affected villages and
peripheral villages based on the priority as well as rotation basis, the Government
of Madhya Pradesh and Hindalco and other industries would help for the overall
development of area and better living conditions of the communities.
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9.0 ADDITIONAL STUDIES
9.1 Rehabilitation & Resettlement Action Plans

The rehabilitation and resettlement plan is under progress. The plan will be
prepared based on the State Government Rehabilitation and Resettlement Policy

and National R&R Policy. The best of these policies will be considered during
preparation of the plan.
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10.0 SUMMARY & CONCLUSION

10.1 Justification for Implementation of the Project

Coal production is insufficient to cope with growing demand for electricity and
industrial energy a supply gap of some 133 Mt per year is forecast by 2007. For
this reason India imports much of its coking coal Australia and South Africa,

Exploiting the coal in the Mahan coal block is going to be critically important for
the country's long-term economic growth. The Mahan coal Block has a reserve of
about 144.2 million tonnes (proved) of high quality thermal coal.

Hindalco Industries limited is proposing to set-up a Greenfield integrated
Aluminum Complex project under the name of Mahan Aluminium with a
production capacity 3,25,000 TPA (primary aluminium metal) near Bargawan,
Deosar tehsil in Sidhi District (MP). To cater the demand of electricity on
continuous basis a 750 MW coal base captive power plant is proposed in the
complex. The coal requirement for the project is about 3.5 MTPA.

ESSAR Group is proposing to set-up 2000 MW (Ultimate capacity) Thermal power
plant a Greenfield project under the name of Essar Power (MP)} Limited near
Karsua village, Waidhan Block, Singrauii Tehsil, Sidhi District (MP). The coal
requirement for the project is about 5.0 MTPA.

As both the greenfield projects are proposed in the same district of Madhya
Pradesh and coal being the basic raw material for the power projects, both the
companies had proposed jointly for a captive coal deposits to source requirement
of coal for their respective power plants.

The proposed project will provide direct employment to a large number of
personnel. This project will also generate indirect employment to a considerable
number of families, who will render their services for the employees of the
project.

In view of the above, the proposal for power plant project is considered justified
from basic raw material requirement considerations,

10.2 Summary of Anticipated Environmental Impacts and Mitigation
The summary of anticipated adverse environmental impacts and mitigation
measures are given in Table-10.1,

10.3 Conclusion
The proposed project will have marginal impacts on the local environment with
proper mitigation measures. However, development of this project has beneficial
impact/effects in terms growth in regional economy, transform the region's
economy from predominantly agricultural to significantly industrial, increase
Government earnings and revenues and accelerate the pace of industrial
development in the region.
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The proposed project will provide direct employment to a large number of
personnel. This project will also generate indirect employment to a considerable
number of families, who will render their services for the employees of the
project.

Thus, in view of considerable benefits from the project, the proposed project is
most advantageous to the region as well as to the nation.

JABLE-10.1
ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION
Discipline Potential Probable Mitigative Remarks
Negative Source Measures
Impacts
Constructional Impact
Water Quality Increase in § Loose soil at | During monsocon seasan run -
suspended solids | construction off from construction site
due to soil run- | site will be routed %t a
off during heavy |- temporary sedimentation
precipitation tank for settlement of
suspended solids.
Air Quality * | Increase in dust | Levelling Sprinkling of water in the | The impact wiil be
. and NOx | activity and | construction area and | low, as the main
concentration Heavy unpaved roads. Proper | approach road will
vehicular maintenance of vehicles will | be tarred.
movement be done.
Noise Increase in neise | Construction Equipment will be kept in | Workers will  be
level equipment good condition to keep the | provided with

noise level within 90 dB{A). necessary protective

equipment e.g. ear
: plug, earmuffs.

Terrestrial Clearing of | Soil enabling | Landscaping and extensive | Plantation will be

Ecology Vegetation activities plantation will be done. done In consuitation
with the local forest
department.

Operational Impact

Water Quality Deterioration of | Discharge from | Adequate treatment facilities | The plant effluent
surface water | various plant | will be provided so that the | after treatment will

quality units. treated effluents conform to | be reused to
the regulatory standards. maximum  possible
extent.

Air Quality Increase in SPM, | Stack ; High efficiency, Dust | The resultant air
50 and NOx | emissions and | extraction system will be | guality will conform
levels in ambient | coal  storage | installed to control | to the stipulated
air. yards. Particulates. Adequate stack | -standards.

heights will be provided as
per CPCB guidelines for the | Particulate emission
proper dispersion of | from stack will be
pollutants. Motorable roads | kept  below the
in the plant area will be | CPCB/CREP

paved to reduce dust | standards

emission. Plantation
programs will be undertaken
around the plant area. Dust
suppression measures will
be implemented raw
material handling area.

Solid Waste Fly ash and | CPP The ash will be utilized in
bottom ash varigus construction
VIMTA Labs Limited, Hyderabad Cc10-2
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Chapter-10

Summary & Conclusions

housing, water
sources and
sanitation,
medical and
infrastructure
facilities.

employees as
weil as
contractor's
employees/
labourers.

Discipline Potential Probable Mitigative Remarks
Negative Source Measures
Impacts
material and balance will be
disposed off in ash pond
using HCSD method.

Ecology

a. Terrestrial Impact on plant | Emissions from { Emission will be controlled | As ambient  air
species stack as well as dispersed through | gquality will be within

appropriate design. limits, no active
injury to the
vegetation is
expected.

b. Aquatic Impact on | Treated waste | The wastewater will be | As all the effluents
aquatic life of | water from | provided with adequate | will be treated to
river plant treatment facilities and [ conform to

reused for the process prescribed limits, no
significant impact on
aquatic life is
expected.

Noise Increase in | Equipment in | Equipment will be designed | Employees working
noise levels in | main plant and | to conform to noise levels | in high noise areas
the plant area. auxiliaries. prescribed by regulatory | would be provided

agencies, Provision of green | earplugs/ earmuffs
belt and plantation would | as protective device.
further help in attenuating

noise.

Demography Strain on | Influx of | No significant impact is | Overall s0cio-

and Socio- | existing people of | envisaged. Additional | economic status of

economics amenities  like | proposed plant § facilities will be developed | the area is expected

by the project proponents.

to improve.
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Comprehensive Environmental Impact Assessment for the Proposed 3.25 LTPA Capacity
Greenfield Integrated Aluminium Smelter and 750 MW Coal based Captive Power Plant
at Bargawan, Sidhi District, Madhya Pradesh

Chapter-11
Disclosure of Consultants

11.0 DISCLOSURE OF CONSULTANTS

11.1 Introduction

Vimta Labs Limited is a leading multi-disciplinary testing and research
laboratory in India. VIMTA provides contract research and testing services in the
areas of clinical research, pre-clinical (animat) studies, clinical reference lab
services, environmental assessments and analytical testing of a wide variety of
products.

VIMTA-Environment Division has been in the forefront of its vision to provide
better environment through guiding and assisting the industry for sustainable
development. A stalwart in the mission to protect and preserve the natural
resources on earth for future generations, Vimta offers extensive research and
consultancy services in the field of Environment. With its rich experience, muiti-
disciplinary expertise and with the support of its state-of the-art analytical
equipment, the services offered by Vimta are wide ranging and encompasses
entire gamut of Environmental Management and Monitoring Services. With its
emphasis on quality services, Vimta, over the years, has evolved itself into a
single reference point in India for Comprehensive Environmental Services.

11.2 The Quality Policy
« VIMTA is committed to good professional practices and quality of operations in
its testing, validation and research services.
e VIMTA shall ensure customer satisfaction by maintaining independence,
~impartiality and integrity in its operations.
» VIMTA shall provide the services in accordance with national and international
norms.
« VIMTA shall implement quality system as per ISQO/IEC 17025 and applicable
GLPs & GCPs, to generate technically valid results/data.
+ VIMTA shall ensure that all its personnel familiarize with the policies and
procedures of the quality system and implement the same in their work.
11.3 Milestones and Accreditations
e 1984 - Registerad with an initial investment of Rs.2 Lakhs.
¢ 1985 - Recognized by ISI (now known as Bureau of Indian Standards).
e 1987 - Qualified by the criteria of Ministry of Environment and Forests was
notified as one of the 14 standard Environmental Laboratories published in the
Gazettee of India.
e 1988 - Licensed for carrying out tests on Drugs and Pharmaceuticals.
e 1990 - Cherlapally land purchased with plans of larger, more comprehensive
facility.
e 1991 - Accredited by NCTCF, DST, Government of India (the forerunner of
NABL).
1992 - Laboratories shifted to new facility at Cherlapally.
* 1993 - State-of-the-art equipment worth Rs.60 million procured.
e 1995 - Accredited by NABL under its revised scheme, certified by Standards
Australia, Quality Assurance Services as per ISO/IEC Guide 25 and ISO 9002.
VIMTA Labs Limited, Hyderabad ’ C11-1
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e 1996 - GLP Compliance.

e 1997 - Restructuring of Vimta from 165 to 100 associates with same
performance. '

® 1998 - Accreditation by GOSSTANDART and joint venture for certification of
Food Exports with ROSTEST, Russia.

e 2001 - World Bank Recognition,
o 2002 - ANVISA Brazil certification.

* 2003 - USFDA accepts Vimta Bioequivalence study report. Showcased Vimta
at AAPS (USA) and ICSE-CPHI (Germany).

e 2003 - Vimta VHS Research Center inaugurated at Chennai, Launched district
laboratories at Visakhapatnam and Vijayawada, Patient service centers
launched at 160 locations across the country.

2003 - Vimta Labs Recognized by Saudi Arabian Standards Organization.

2004 - Vimta increases people strength from 225 in 2003 to 400 in 2004.
Vimta achieves export turnover of $ 2.5 mitlion.

e 2004 - Vimta releases its first fortnightly medical newsletter “Vaidyalekha”,
Vimta enters Gulf market - bags a contract for Environmental Consultancy in
Kuwait.

* 2004 - Vimta acquires 10.7 acres of land in' S.P.Biotech Park - Genome
Valley, Hyderabad, to create a world class Research Laboratory of 150000
sq.ft by July 2005.

e 2004 - Vimta starts a new state of the art speciality services in Molecular
Diagnostics at TICEL Bio-Tech Park” at Chennai.

e 2006 - Vimta expands its overseas activities. Undertakes environmentai
assignments in Saudi Arabia and Tanzania.

Services Offered

11.4
Spread over the 70,000 Sq.ft lush green garden premises at Cherlapally,
Hyderabad (India), the scientifically designed and meticulously groomed
infrastructural facility of the Central Laboratory of VIMTA has the most
sophisticated instruments backed by an excellent team of professionals. The
40,000 Sq.ft, three-storied, 120 roomed, centrally air conditioned state-of-the-art
Laboratory equipped with Rs.100 million worth analytical instruments and
computerized data management systems, all under one roof is perhaps the only
one of its kind in South Asia in the contract testing and research sector.
Vimta offers various services under the following divisions:
s Environment
« Analyticai
« Clinical Reference Lab
¢ C(Clinical Research
The environment division of VIMTA Labs Limited (VLL) has its presence all over
India including a strong association with international consultants like Japan Bank
for International Cooperation (JBIC), Kennametal Inc. - USA, BBL - UK, Rudal
VIMTA Labs Limited, Hyderabad c11-2
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Blanchard - UK, E&E Solutions - Japan, NEPESCO & KNPC - Kuwait, Marafiq -
Saudi Arabia and others. Vimta Laboratory has the following credentials:

Recognitions by BIS;

Recognitions by Ministry of Environment and Forests, Govt. of India;
Recognitions by State Pollution Control Boards (wherever appticabie) ;
Recognitions by Department of Science & Technology, Govt. of India (NABL) ;
Recognitions by Ministry of Defense, Govt. of India;

Recognitions by APEDA, Ministry of Commerce, Govt. of India;
Recognitions by Saudi Arabia Standard Organization (SASQ), Saudi Arabia;
Recognitions from NEMC, Tanzania;

Accreditations by NCTCF;

Certification from Standard Australia;

Recognition from ANVISA Brazil;

Quality Assurance Services as per [SO/IEC 17025; and

Quality Assurance Services as per ICH Guidelines

VIMTA-Environment Division has been in the forefront of its vision to provide
better environment through guiding and assisting the industry for sustainable
development. A stalwart in the mission to protect and preserve the natural
resources on earth for future generations, Vimta offers extensive research and
consultancy services in the field of Environment. With its rich experience, multi-
disciplinary expertise and with the support of its state-of the-art analytical
equipment, the services offered by Vimta are wide ranging and encompasses
entire gamut of Environmental Management and Monitoring Services. With its
emphasis on quality services, Vimta, over the years, has evolved itself into a
single reference point in India for Comprehensive Environmental Services.

11.5 Services

Environment essentiaily being a multi-disciplinary science, the range of services
offered by the Division are also comprehensive and caters to the needs of
industry, pollution control agencies, regulatory authorities and in a larger pursuit
of a green globe. The services under Environmental Assessments include:

Site Selection and Liability Studies;
Envirecnmentai Impact Assessments;
Environment Management Plans;

Carrying Capacity based Regional Studies;
Environmental Audits;

Solid and Hazardous Waste Management;

Risk Assessment (MCA,HAZON,HAZOP) & DMP;

- Occupational Health and Safety, Industrial Hygiene;
Environmental Monitoring for Air, Meteorclogy, Water, Soil, Noise, Ecology
and Socio-Economic;

Industrial Emission Source Monitoring;

Offshore Sampling and Analysis of Marine Water and Sediments;
Marine Ecological Studies;

Marine Impact Assessment;

Rehabilitation and Resettlement Studies;

VIMTA Labs Limited, Hyderabad Cci1i-3
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11.6

Forestry and Ecological Studies;

Geological and Hydro-geological Studies;

Land Use /Land Cover Studies based on Remote Sensing;
Socie-Economic Studies;

Due Diligence Studies;

Epidemiological Studies;

Wasteland Management Studies; and

Study on Bio-indicators,

The services under Environmental Chemistry include:

¢ Analysis of Water, Wastewater, Soil, Solid Waste, Hazardous waste as per
Indian and International Codes;

* Source Emissions and Work Zone Air/Noise quality monitoring;

e Analysis of SVOCs, VOCs, PAH, BTEX, AOX, PCB’s, TCLP metals, TOC etc.;
¢ Categorization of Hazardous Waste; and

¢ Pesticide Residue Analysis.

Facilities

Vimta-Environment Division is located in scientifically designed Central Laboratory
with the state-of the-art modern facilities to offer vide range of services in indoor
and outdoor monitoring and analytical characterization in the field of
Environment. Further, it is ably supported by highly skilled and experienced team
of professionals in the fields of Science, Engineering, Ecology, Meteorology, Social
Planning, Geo & Hydro-geology, and Environmental Planning.

Besides the regular monitoring equipment such as Respirable Dust Samplers,
Automatic Weather Monitoring Stations, Stack Monitoring Kits, Personal
Samplers, Noise Meters, Portable Water Kits etc, the other major specialized
equipment include:

Monostatic Sodar-Designed by National Physical Laboratory, GOI;
Integrated Noise Level Meter-Quest, U.5.A;

Flue Gas Analyzers-Testo, Germany;

113-A Gravimetric Dust Sampler-Casella, London;

ICP AES- Varian, USA;

Gas Liquid Chromatographs with FID, ECD & pFPD-Varian, USA;
Gas Chromatograph with Mass Detector-Varian, USA;

Atomic Abscrption Spectrometer [AAS]-Varian, USA;
PAS-AFC-123 instrument;

High Performance Liquid Chromatograph;

Laser Particle Size Analyzer;

Bomb Calorimeter;

Polarographs;

X-ray Fluorescent Spectrometer;

Flame Photometer;

Carbon Sulphur Analyzer;

Computerized Fatigue Testing Machine;

Electronic Universal Testing Machine;

VIMTA Labs Limited, Hyderabad
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» Fourier Transmission Infrared Spectroscope; and
+ Water Flow Current Meter - make Lawrence & Mayo.

11.7 Quality Systems

The fact that Environment division and its supporting Site Laboratories are

accredited by NABL (I1S0-17025) and Ministry of Environment and Forests and by

other international bodies such as Asian Development Bank (ADB) and World

Bank stands testimony to its emphasis on Quality Systems.

11.8 Achievements

Being the first laboratory to be recognized under Environment Protection (EP) Act

by GOI in 1986, Environment Division with its best mind power and industrial

knowledge competency that allows it to compare with the best in the business,

» The Environment Division till date has executed about 350 Environmental
Impact Assessment (EIA) and Environment Management Studies with Risk
Assessment and Disaster Management Plans and obtained statutory
approvals.

» Supported by the strong modern laboratory support and experienced hands,
Environment division is well equipped in conducting Due Diligence, Phase-I
and Phase-II studies.

¢ Undertaken specialized studies such as Regional Environmental Impact
Assessment on Carrying Capacity Principle; Upper Air Meteorological studies
using SODAR for major Industriai Complexes.

» Associated with prestigious studies such as Environmental Pollution
maonitoring around Taj Trapezium, Pre and Post Satellite launch studies for
SHAR, ISRO and monitoring for offshore Qil & Gas exploratlon for deep-sea
water and sediment sampling.

* The services offered include vide spectrum of industries covering Power,
Chemical, Cement, Mining, Steel & Alloys, Metallurgical, Dye & Intermediates,
Bulk Drugs, Pesticides, Agro-Chemicals, Petro-Chemicals, Refineries, Pulp &
Paper, Oil & Gas Exploration & Production, Asbestos, Infrastructure,.River
valley, Foundries etc.

+« The Environment division has also offered its services to major infrastructure
projects such as Ports, Qil & Gas Pipelines, Green field Air Ports, Roads and
Highways.

e The Environment division has undertaken the performance evaluation and
capacity expansion of Sewage Treatment Plant and Industrial Wastewater
Treatment Plant for Marafig, Saudi Arabia.

e The Environment division has also undertaken Environmental Impact
Assessment studies for Paper Plant expansion of Mufindi Paper Mills, Tanzania.

The remaining team members too have the experience of working on various

aspects of EIA studies. All have the site experience for collection of the

environmental data and have prepared EIA/EMP reports. The details of the persons
involved in the preparation EIA/EMP report is presented below:
VIMTA Labs Limited, Hyderabad ci1-5
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ANNEXURE-I
ENVIRONMENTAL COMPLIANCE

F. No. 3-11011/217/2007- IA II (1)
Government of India
Ministry of Environment and Forests
(I.A. Division)
Paryavaran Bhawan
CGO Complex, Lodhi Road
New Delhi ? 110 003

E-mail : pb.rastoqgi@nic.in
Telefax : 011: 2436 7668

Dated 2" January, 2009
To,
M/s Hindalco Industries Ltd.
Renusagar ? 23121