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EXECUTIVE SUMMARY

1.0

SUMMARISED INFORMATION ABOUT THE PROJECT

Orissa Mining Corporation Limited (OMCL), a State Government undertaking
is engaged in mining and processing of iron ore, manganese, limestone,
chromite and bauxite in Keonjhar, Sundergarh, Jajpur, Koraput, Dhenkanal,
Rayagada, Kalahandi, Nuapara and Mayurbhanj districts of Orissa.

Daitari Iron ore mining project is located in Talipada village under Jajpur and
Keonjhar districts of Orissa. The lease area is connected with Brahamnipal town at a
distance of 12 km through a State road. Paradeep Express Highway passes at a
distance of about 2.5 km from the leasehold area. Nearest railhead is at Daitari on
Daitari-Jhakhapura section of East Coast Railway, which is located near to the
leasehold area. The lease area falls within Deogaon and Sukinda Ranges of Rebana
Reserve Forest. Besides there some ancillary facilities, including township, crushing
and screening plant, water reservoir, magazine etc. located in two nearby areas
which are spread over 236.34 ha and 48.98 ha. The mineable reserves of iron ore in
the lease-hold has been estimated to be 66.980 million tonnes (Mt). Cut-off grade of
iron ore is considered to be 58% Fe. The mine has been in continuous operation
since 1966. An annual production of 3 Mt/y of iron ore in the expansion
phase, shall partly meet the need of sponge iron plants, existing and
upcoming steel plants in the state.

Daitari deposit is being (will be) mined by mechanised opencast mining method by
conventional shovel — dumper combination with drilling and blasting. Rated
production of 3 Mtly of iron ore shall be achieved in 2008-09. The mine is fully
mechanized. 10 m high benches have been formed. The ore is extracted by using
HEMM and adopting top slicing method of mining. Deep hole drilling and blasting is
practiced followed by excavation and loading of ores with high capacity shovels and
excavators. Dumpers transport the ore from the mine faces to the crusher plant,
where the size of ore is reduced from about 1050 mm to 100 mm in two stage
crushing. The sized ore is transported through long distance conveyor to the dry
crushing plant where the ore is segregated to different sizes.

11 m deep, 150 mm dia holes are drilled with burden x spacing of 4.4 m x 5.5 m.
Blasting is carried out with OCG & PG combination for which cordex fuse is used with
general deck charging. Average powder factor comes to be 5 tonnes/kg. Secondary
blasting by SG is done after drilling small holes by jackhammer. Before the loading
operation starts the blasted face is cleared by bulldozer. Rope shovels and hydraulic
shovels are used for loading of the blasted materials. The ore is transported to
crushing plant hopper from the mining face by dumpers.
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2.1

The grade of ore indicates that the Fe content increases with depth. Hence the
meager quantity of sub grade materials that shall be generated can be directly mixed
with the ROM without significantly affecting the overall grade of the ore. Therefore, it
is expected that no fresh sub-grade material shall be generated in future years. It
has been planned to mine and mix the sub grade materials with the ROM and
process the same to produce saleable materials. About 1 lakh tones of sub-grade
iron ore with 55% to 58% Fe generated during the previous years of mining
operations have been stacked in the NW side of the mine. This quantity of materials
shall be processed along with the ROM to be produced in future years and subjected
to crushing and screening for production of saleable material.

Iron ore shall be dislodged from the benches by drilling and blasting prior to
excavation and loading. There is a permanent magazine at Daitari with a storage
capacity of 25 t of explosives and 30,000 m of safety fuses.

There is a 1200 tph crushing and screening plant. Crushed and screened ore is
transported by conveyors to storage bins / open stockpiles for storage prior to being
dispatched to consumers.

2000 Ipd of HSD is consumed in the mine at present. In future expansion period
additional 1000 Ipd of HSD shall be consumed. The leasehold area hosts statutory
facilities viz. créche, canteen, first-acid centre, vocational training centre etc.
Residential accommodations for. staff and executives have been provided. At present
1.5 MW power is required for the mine and 1.0 MW for the township. The power is
drawn from 33 kV line from substation of NESCO. In the expansion phase, additional
1.0 MW power shall be required for the mine and will be drawn from the same
source. Peak Water requirement for the project in expansion phase is 1490 m*/day,
whereas the average demand is 1420 m*/day. This includes 1290 m*/day of water
required for drinking in township and mine and pit-head bath, which will be drawn
from bore-wells. The industrial water requirements will be met by utilizing treated
effluents from the township and the mine.

In addition to the existing manpower, the expanded mine shall employ 754 persons.

SUMMARISED INFORMATION  ABOUT ENVIRONMENTAL  IMPACT
ASSESSMENT AND MANAGEMENT.

Physiography and Drainage

The mine lease is located on the top of a steep hill range, the Daitari Range. The
Daitari Range rises sharply from funnel shaped Sukinda Valley, in the south. The
Daitari Hill Range rises sharply from about 140 m above mean sea level to more than
800 mRL. There are peaks exceeding 800 mRL in the Daitari hill range. At places the
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Daitari hill ranges are marked by very steep slopes including some bare rocky cliffs on
the south. Further south, part of Sukinda valley is another hill range, the Mahagiri hill
range, which too is very steep and rises to more than 600 mRL. In the Mahagiri hill
range also there are a few bare rocky cliffs. On the northern side, the Daitari hills slope
down to about 180 mRL. The northern area is hilly with several hillocks having gullies
between them. North of the hills are densely forested. The mine lease is located on top
of a steep ridge. The top of the ridge is at more than 840 mRL (on the N — S axis of
the lease on the western side), whereas the lowest point of the lease is at 420 mRL
(on the lease’s eastern boundary).

There is no national park, biosphere reserve, sanctuary, habitat for migratory
birds, archeological site, defense installation, and airports within 10 km of the
periphery of the lease area. The area does not fall in seismically active or
landslide prone zone.

The area has dendritic pattern of drainage. The south-eastern part of the lease area
is drained by a number of seasonal channels which drain into Talangi Nala which in
turn drains into the Damsal Nala, which is the principal drainage channel of the
Sukinda valley. The south-western part of the lease area is drained by seasonal
channels draining into Patna Nala — another tributary of Damsal Nala. Damsal Nala
flows from east to west along the length of Sukinda valley. The northern half of the
lease area is drained by several seasonal channels, which drain into a water reservoir
about a km north of the lease area. A perennial stream, Kukurangi Nala emerges
from this reservoir and flows initially towards the north-east but subsequently turns
towards the south-east and joins another perennial river, Kusai Nadi. The Kusai Nadi
receives drainage channels from the western, northern (including a perennial stream
Bagai Nadi from the north) and eastern parts of the study area. It flows initially from
the north-west to south-east but turns towards the east.

Climate and Meteorology

The study area lies in the tropical region where climate is characterised by
very hot summers and cool winters. Summer is typically from March to June
when monthly temperature ranges from a maximum of 39°C during daytime
to a minimum of 22°C at night. Winter is from November to February when
the maximum temperature during day goes up to 32°C and minimum
temperature at night becomes as low as 15°C. The average annual rainfall
as recorded at IMD observatory at Cuttack is 1475.3 mm. The Southwest
monsoon lasts from mid June to mid September and the area gets more than
75% of the annual rainfall during this period.

A meteorological station was set up at Daitari Hill, which lies within the lease
boundary. Wind speed & direction, air temperature and relative humidity
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2.4

were recorded at hourly intervals continuously during the monitoring
seasons. Rainfall was recorded on daily basis. In Winter season, the
predominant wind direction was found to be from North-eastern sector. During day
time, East-North-East (ENE) was the predominant wind direction (prevailing for
about 21.04% of the time) followed by E (18.02%) and ESE (15.15%). Calm
conditions prevailed for 7.95% of the time. During night also the predominant wind
direction was ENE (25.08%), followed by NE (9.68 %) and E (9.22%). Calm
conditions prevailed for 9.15% of the time. Overall (24 hours), the predominant wind
direction was ENE (23.05%), followed by E (13.66%) and ESE (12.06%). Calm
conditions prevailed for 7.17 % of the time.

Air Quality

To assess the ambient air quality level seven (7) monitoring stations were set
up. Of these stations, one was within the mining core zone, while the rest
were outside the mining lease mostly within 4.5 km from core zone. The
monitored results when compared with National Ambient Air Quality
Standards (NAAQS) of Central Pollution Control Board (CPCB) indicate that air
quality is in general, within norms for all of the monitoring locations, barring
a few maximum readings of SPM and RPM in winter season.

Work-zone air quality was monitored at two locations and found to be within
the norms.

The ore from Daitari Mine will be crushed and despatched by trucks. In order to
assess the impact of fugitive dust generation from the expanded mines, Fugitive
Dust Model (FDM) has been utilised. Predictive calculation shows that the increase in
dust level will be small and the resultant air quality will remain within the norms.

The emissions of fugitive dust will be substantially reduced by practicing wet
drilling, regulating drill speeds, providing water sprinkling arrangement on
transportation roads, by making the permanent roads metalled, properly
maintaining the roads, covering trucks carrying fines, biologically reclaiming
the dumps and by development of green belt in available areas in the lease
area and also along the side of roads, by providing dust suppression system
in surface material handling system and by installation of dust extraction
system at the crusher. Diesel powered machinery will be maintained and
serviced as per manufacturers’ guidelines to reduce emissions.
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Water Resources and Quality

Sources of water in the study area are surface water in streams and river and
ground water. Substantial amount of annual ground water recharge takes
place in the study area. For the project 1290 m*/d water shall be taken from
borewells. 800 m®/day of sewage is expected to be generated in the
township. This sewage will be treated in a sewage treatment plant (STP).
100 m3/day of treated sewage will be used for industrial purposes in the
mine. The unutilized treated sewage will be discharged. Besides sewage from
the township, effluents are expected to be generated in the mine. It has
been planned to utilise the treated effluents too in the mine. Water
discharged from drinking and domestic use, vehicle washing area and pit-
head bath shall be recycled back after settlement of solids and separation of
oil and grease through oil and grease trap. There will not be any ground
water release due to mining till ultimate pit limit in the quarries. Hence the
mine will not affect the ground water table. The total annual replenishable
recharge (TARR) has been estimated to be 15.024 Mm?®/yr, whereas the
mine’s requirement shall be only 0.471 Mm?®yr. Thus water drawal for the
project will have insignificant impact on water availability in the study area.

Water samples have been collected thrice during monsoon (2005), Post
monsoon (2005) and Winter (2005-06) from seven (7) locations (3 surface
and 4 ground water). The results show surface water meets the criteria specified
in 1S:10500, except for slightly higher level of iron content. When compared with
Water Quality Criteria specified by Central Pollution Control Board, the water sources
meet criteria specified for Class A or Class B. The results of ground water analysis
also have been compared with the drinking water quality standards specified in IS
10500. From the results it is obvious that the all the ground water quality parameters
meet the prescribed norms except slightly higher level of iron content.

Only surface sun-offs during the monsoons will have to be discharged. These
will contain suspended solids. In order to check surface water pollution, surface
water run-offs will be collected by a net work of garland drains and routed
through settling pits to settle out the suspended solids before being discharged.

Noise Levels

In order to have an idea about the existing noise level of the study area, noise
monitoring has been carried out at six villages. Work zone noise was monitored
at two locations. Monitoring was carried out during Monsoon, Post monsoon and
Winter seasons. The results have been compared with the standard specified in
Noise 2000 Standards of Environmental Protection Rules. The ambient noise level
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2.7

in general, is within Noise 2000 standard barring a few maximum values. Noise
levels in Work zones are well within the DGMS standard of 90 dB(A) for 8
hours exposure.

In order to maintain the noise level within permissible limits (work zone), noise
generating machinery at surface shall be properly maintained to reduce their
noise levels. Static diesel machines shall be placed on vibration isolators. Blasting
will be carried out only during day time. In the Crushing and Screening Plant, the
screen will be mounted on multiple helical spring units to isolate vibration
transmission to supporting structure thus eliminating structure born vibration and
noise. The Crusher will have independent block foundation isolated from other
supporting structure. Crusher internal elements will be covered by casing to
reduce transmission of impact noise. The crusher will be housed to contain noise.
Operators of drills and other noisy machinery will be issued personal noise
protection gear. Green belt will be developed at selected locations in the lease to
act as noise barrier.

Solid Wastes

The principal solid waste produced in open cast mines is overburden and
sub-grade material. However, in this case no generation of overburden or
sub-grade material is expected. About 1 lakh tonnes of sub-grade iron ore with
55% to 58% Fe generated during the previous years of mining operations have been
stacked in the NW side of the mine. This quantity of materials shall be processed
along with the ROM to be produced in future years and subjected to crushing and
screening for production of saleable material.

Ecoloagy

The entire lease area consists of forest land. The forest in the core zone is
classified as Northern Tropical Dry Deciduous Forests. The core zone forest
area the average tree density is about 0.4. Most of the trees are mature with height
ranging from 1.5 to 15 m and girth class ranging from 0.3 m to 1.8 m. Sal (Shorea
robusta) and Kangara (Xylia xylocarpa) are the most dominant species with Tendu
(Diospyros melanoxylon), Dhav (Anogeissus latifolia), Asan (Terminalia tomentosa),
Jaam (Syzygium cuminii), Mundi (Mitragyna parviflora), etc. as common associates.

The study area can roughly be divided into hills, plains (in the Sukinda Valley) and
waste lands. The former is either covered with Northern Tropical Dry Deciduous
Forests or is barren (where the slope is extremely steep). Mining and allied activities
and other anthropogenic activities have converted some of the Northern Tropical Dry
Deciduous Forests into Dry Deciduous Scrub Forests. The forests on the hills of the
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study area are mostly well stocked with some patches of almost bare rocks on the
cliffs. The tree heights vary from 1.2 to 15 m. In Daitari P.F. Shorea robusta and
Terminalia tomentosa are the most dominant species with Diospyros melanoxylon,
Mangifera indica and Buchanania lanzan as common associates. The trees in such
forest patches are with average density of 1515 trees per hectare and with species
diversity of 2.976. In Mahagiri P.F areas also Shorea robusta is the most dominant
species with Diospyros melanoxylon, Mangifera indica, Anogeissus latifolia and
Terminalia tomentosa as common associates. In Mahagiri P.F., the tree density is
higher at about 1900 trees/ha. The species diversity is also higher at 3.621. It was
observed that there is thick undergrowth in Mahagiri P.F. In Rebana P.F too Shorea
robusta is the most dominant species with Diospyros melanoxylon, Mangifera indica,
Anogeissus latifolia, Xylia xylocarpa and Terminalia tomentosa as commaon
associates. In Rebna P.F., the tree density is about 1840 trees/ha. The species
diversity is 3.472.

Due to mining and allied activities and more biotic pressure (as compared to the
remote forest areas in difficult terrain), the only animals found in the core zone are
few rodents, reptiles and birds. Large mammals are found in forests in the buffer zone
only and that too several kilometers away from the core zone. Due to mining
activities, in general, the availability of animals in the study area is low and more so in
the core zone.

As already indicated the mining lease lies entirely within forest land. 95.60 ha has
been utilized for mining and allied activities till now. In the proposed expansion
programme, no additional land will be broken. However, about 7200 trees will have
to be cut down. More than half of these trees are of secondary growth. Mature trees
are comparatively scarce. Cutting of majority of these trees is unavoidable. The loss
will be attempted to be compensated by Green Belt development within the mine
lease.

In the core zone, the fauna in the vicinity of the mine is restricted to few
common small species. Blasting operations in the mine may have scared
away the fauna from the mine lease area. But after the mine is closed, the
plantations developed on the abandoned mine area will attract back at least
some of the animals displaced / scared away by the project.

In the mining project green belt will be developed in vacant areas, around
office buildings, garage, stores etc., along the side of major roads, in
township and on mining upper benches / slope of mine pits and quarry floor.
The total area of the green belt shall be 64 ha. The species for plantation
have been selected on the basis of soil quality, place of plantation, chances
of survival, commercial value (timber value, ornamental value, etc.), etc.
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2.9

Only indigenous species will be planted. The species for green belt /
vegetation cover development will be selected in consultation with State
Forest Department and State Soil Conservation Department. Mixed
plantations will be carried out keeping optimum spacing between the
saplings. About 1,36,500 seedlings shall be required for the proposed green
belt and green cover development. In order to supply the saplings, a small
nursery will be developed with the help of the state forest department. In
this nursery, saplings will be developed from seeds or seedlings collected
from nearby forest areas / other nurseries.

Land Use Planning

Forestry shall be the post mining use of land. The artificial forests developed
on abandoned quarry areas, avenue plantation and other areas in the lease
shall match well with the existing forests on hill slopes in the buffer zone
resulting in an uniform land use. Restoration of forest cover shall attract back
at least some of the impacted fauna on cessation of mining.

Some of the civil construction shall remain after cessation of active mining. These
infrastructure facilities shall benefit the site as the roads will form a much better
communication link with the outside compared to the existing unpaved roads and the
office buildings etc. may be used by the State government or Central government
agencies or can be developed as a school/primary health centre etc in the region.
The areas of temporary use viz. stack yard, areas for site services etc. shall be
afforested during closure. The unfilled main ore quarry (although afforested on
benches) shall be fenced. Electrical installations shall be dismantled following proper
procedure.

Socio-economics

The proposed expansion project is going to create considerable positive impact on
the socio-economic conditions of the people in the study area. On the basis of the
present study the following major conclusions may be drawn:

= The proposed project is not going to cause any damage to the existing rural
agrarian economy of the study area, in stead it may help agriculture by way of
providing supplementary income which may result in increase investment in
agriculture and consequently, agricultural production.
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The project is expected to foster the existing trend of shift in the pattern of
demand of the local people from food to non-food items as a result of the
modernizing influences.

The project has strong positive employment and income effects, both direct as
well as indirect.

The project is going to create positive impact on consumption behaviour by way
of raising average consumption level of the people of the study area and income
through multiplier effect.

The project is likely to speed up the growing view on importance of education
among the people of the study area.

OMCL shall take up the following general measures for the socio economic upliftment
of the nearby villagers. Some of the following measures already being practiced by
OMCL are:

Project authorities give preference to local people while engaging
contractors for material transportation or at least for loading and
unloading.

In case of direct manpower required for mining and mineral handling
operations, local people are employed as much as possible especially in
the categories of unskilled and semi skilled labourers subject to rules and
procedures in vogue in OMCL.

A section of local youth shall be trained in phases so that they can take up
some jobs of their own (or in mines (on contract basis) or elsewhere.

OMCL shall provide training from time to time for improved agro
techniques, first aid and safety, adult literacy programme etc. to the
villagers.

OMCL supports schools in nearby villages and provide constant
encouragement for sports and cultural activities in local villages.

OMCL shall provide social infrastructure (tube-wells for drinking water,
road-side shelters etc.) in villages around the project.

OMCL sponsors free periodic health camps in nearby villages.
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EMP IMPLEMENTATION

A separate department “Environmental Management Cell (EMC)” shall be
formed at Daitari mine to look after the inspection/ monitoring requirements.
The officers of the department will meet frequently to assess the progress
and analyse the data collected during the preceding fortnight/ month. The
EMC will have ten persons and will be headed by Senior Manager, Quality &
Control. He will be assisted by one Environmental Engineer, one Horticultural
Supervisor, one Chemist, two Laboratory Assistants, two Field Assistants and
two labourers. Services of retired forest officials may be taken for effective
implementation of plantation schemes. For development and maintenance of
jobs like drainage, clearing settling pits etc. assistance from the project’s civil
engineering department will be taken.

COST OF ENVIRONMENTAL CONTROL MEASURES

The wupdated capital cost and recurring cost (per annum) for the
environmental facilities for the mining project works out to Rs. 148 lakhs
(One Crore Forty-eight lakhs) and Rs. 43 lakhs/y (Rupees Forty-three lakhs
per year) respectively, based on price prevailing during first quarter of 2007.
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