MINERAL RESOURCES AND THEIR CONSERVATION

K.Ramanjaneyulu
Tummalapenta limestone mines
Ultratech Cement Ltd, APCW tadipatri

This article explains about mineral resources of India. Minerals like
iron ore, mica, copper, gypsum, bauxite, lead, etc are the non-renewable
and exhaustible resources. Minerals in certain areas are on the verge of
extinction and hence it is necessary to conserve them.

Introduction

The naturally occurring materials (in form of ore) obtained below the earth’s
crust having a definite structure and chemical composition are called minerals.
Minerals are non-renewable natural resources. A variety of minerals are found in
India. Some of them are found on a large scale whereas certain minerals are
found on a small scale. In India, mineral resources are being used since ancient
times. The use of minerals has increased tremendously after the independence
of India. Minerals are used for production of medicines, machines and agricultural
activities. Generally, minerals are the raw materials for manufacturing industry.
Hence, minerals play a key role in the development of any country. On the basis
of properties, minerals are broadly classified into metallic minerals and non-metallic
minerals. Manganese, copper, aluminum, zinc, iron, bauxite, gold, lead, etc are
metallic minerals. Metallic minerals are mainly occurring in igneous and
metamorphic rocks. Diamond, gypsum, mica, kainite, stones, potash, etc are non
metallic minerals.

Manganese

Manganese is used in steel industries and in making paints, glass,
insecticides, batteries, chemicals, bleaching powder, etc. India stands second in
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the reserves of manganese in the world. Manganese ore is exported from India.
Generally, manganese ores are located near iron ores. Manganese ore deposits
are at Nagpur and Bhandara of Maharashtra, Balaghat of Madhya Pradesh, West
Singhbhum of Jharkhand, Udaipur of Rajasthan, Bellary of Karnataka and
Srikakulam of Andhra Pradesh. The other states like Gujarat and Goa have also
manganese ores.

Iron ore

Iron ore is used in the manufacture of steel and iron. Hematite, limonite,
magnetite and siderite are the varieties of iron ore. Iron ore is a basic and important
raw material of most of the manufacturing industries. Iron ore mines are found at
Bhandara, Chandrapur and Gadchiroli districts of Maharashtra. Some iron ore
deposits are in East Singhbhum and West Singhbhum districts of Jharkhand,
Dantewara and Durg districts of Chhattisgarh; Chigmagalur and Bellary districts
of Karnataka; Mayurbhunj, Keonjhar, Sundergarh districts of Orissa. Goa has also
deposits of iron ore. Iron ore is exported from India.

Mica

Mica is used in electrical and electronics industries. It is also used in production
of medicines, paints, etc. Mica has an insulating property. The states like Rajasthan,
Bihar, Jharkhand, Andhra Pradesh, etc have deposits of mica. It is interesting fact
that demand for mica is continuously decreasing due to the use of artificial materials
as a substitute for mica.

Copper

Copper is a good conductor of electricity. Copper is used for making alloys,
electric wires and utensils. It is also used in the manufacture of medicines. The
demand of copper is always more due to its non-rusting property. India has very
limited copper ore deposits. The states like Meghalaya, Sikkim, Jharkhand,
Karnataka, Uttar Pradesh, Andhra Pradesh, etc have copper ore deposits. Copper
ore mines are found in Balaghat district of Madhya Pradesh, Alwar and Jhunjhunu
districts of Rajasthan.
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Lead

Lead is a heavy and soft metal. It does not conduct heat. It is used in the
manufacture of ammunition, glass, rubber, paints, etc. The states like Orissa,
Uttar Pradesh, Rajasthan, Madhya Pradesh, West Bengal, Gujarat, Tamil Nadu
etc have ores of lead.

Bauxite

Bauxite is used in industries as raw materials. India has large deposits of
bauxite ore. It is used in industries which manufacture ships, aeroplanes,
automobiles, electric wires, etc. Ores of bauxite are found in Jamnagar and
Kuchchh of Gujarat, Sambalpur and Koraput districts of Orissa, Bilaspur of
Chhattisgarh, Balaghat of Madhya Pradesh, Ranchi and Palamau of Jharkhand,
Belgaum district of Karnataka, etc. Maharashtra state has largest bauxite ores.
Sangli, Satara, Kolhapur, Thane, Raigad, Ratnagiri and Sindhudurg districts of
Maharashtra have ores of bauxite.

Conservation of minerals

Minerals are formed by inorganic processes of long duration. Minerals are
exhaustible and non-renewable resources. Extraction of minerals has increased
at large scale to meeting the ever increasing population of country. Due to improper
and excessive use, minerals in certain regions are on the verge of extinction.
Hence, there is a need of conservation of minerals. Following measures are
necessary for the conservation of minerals:

Control population growth to reduce demand for minerals.
Create social awareness regarding conservation of minerals.
Reuse and recycle minerals.

Avoid use and acceptance of minerals which are not essential.

Modern technology plays an important role in the conservation of minerals.
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MINES ENVIRONMENT IN OPEN PIT
& ON MINE SURFACE

C. Venkata Ramanaiah
Manager-Mines

M/s. Penna Cement Industries limited
Talaricheruvu

INTRODUCTION:-

The working conditions in the opencast mines are usually much more healthy
and safe those in the underground mines. But, the opencast mines have their own
environmental problems. The impact of surface mining in all the major area has
already become an area of major concern vis-a-vis environment. The on-site
impacts , including the problems of ground vibrations and fly rock , air pollution
and water pollution etc have posed major problems in specific locations.

PROBLEMS OF ENVIRONMENT IN MINING AREAS:-

In the iron ore mining belts of MP, Bihar, Orissa and Karnataka , apart from
the land degradation problems of stWacking fines, and problems of de-forestation
of the mining sites ,serious problems of water pollution are being faced. Slimes
from ore processing plants and wash-offs from dumps, which constitute 25-75%
of the ROM ore, pose a serious threat to the water resources.

In Goa, the environmental problems are compounded by heavy rainfall, giving
rise to drastic erosion of the mined out areas and waste dumps, increased sediment
load, scored micro-topography, and impoverished agricultural land. The water
courses have been significantly polluted.
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In Rajasthan, small scale mining for Gypsum, Fuller’s earth, Sandstone,
marble and soapstone, has triggered off problems of “desertification”, viz land
degradation, destruction and removal of trees and shrubs in the mined areas,

and, in some cases, development of salinity.

In the Himalayan regions of Uttar Pradesh, limestone mining in Dehradun
and Tehri Garhwal districts,with selective sizing of the material, has proposed
problems of unnatural scarification of land ,landslides, and rapid silting of the
drainage system. The surface mining of phosphorite in Maldeota has likewise
significantly added to the erosive processes and problems of land stability.

In every case, deforestation leads to accelerated erosion of land,damaged
water-sheds, floods, and sedimentation of reservoirs etc. Surface
mining,comprehensive exploration, and beneficiation of mineral products, impinge
on the environment in a number of ways. Of major concern are land use and
landscape, degradation of surface and underground water by drainage and
seepage, waste-management, noise and health hazards from fugitive dust and
vibrations and damage to flora and fauna. A number of factors govern the nature
and degree of disturbance and environmental effects e.g. size, shape, depth and
grade of deposit, production rates and production economics, physical and chemical
characteristics of ore and waste rock, quality of air, vegetation and wild life ,social
and political setting, geology, topography, hydrology climate, amount of solid, liquid
and gaseous wastes ,and the technical means of their control.

The foremost problem in the opencast mines is that of the air-borne dust,
produced as a result from mining, as well as from the high winds. The problem is
more acute in the dragline dumping and the land restoration operations; in the
later case, specially because soils have to be handled only when dry.
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The another problem is creation of huge ugly sites by dumping the overburden
nearby. These heaps not only present an ugly scenery, but also creates the problem
of dust nuisance, specially in summer. They also cause the landslides and the
rolling of boulders on the unsuspecting pedestrians walking nearby. And then there
is the loss of the valuable land, which might otherwise be used for cultivation and/
or forestry.

CONTROL MEASURES:-

The problem with drilling may be controlled by using wet drilling and dust
extractors on the drills, proper controlled blasting techniques ,and regular wetting
of the surface of the working faces and the haul roads, on which the heavy transport
vehicles ply. Wheel washers may be installed at all sites where trucks/dumpers
leave for disposal points. Overloading of vehicles should not be permitted so as to
prevent spillages. Individual protection to the workmen might be provided by the
use of respirators. Mass plantation should carry all along the haul roads and waste
dumps to avoid the dust, nearly one Hectare of plantation area will arrest 30 to 50
tons of dust throughout a year.

THE ENVIRONMENTAL LAWS:-

United Nations Conference on Human Environment, known as Stockholm
Conference, held in 1972, has been a trend-setter, as environmental issues were,
for the first time, discussed on a transnational and global scale.

In India, Article 48A and 51A of the Constitution have laid down the following
obligations of the State and the citizen.

Art.48A:- The State shall endeavor to protect and improve the environment,
and to safe guard the forests and wild life of the country.
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Art.51A:- It shall be the duty of every citizen of India to protect and improve
the natural environment, including forests, lakes, rivers, and wildlife, and to have
compassion for the living creatures.

Under the Water (Prevention and Control of Pollution) Act, 1977, and the Air
(Prevention and Control of Pollution) Act, 1981, the Central and State Boards of
Control of Air and Water Pollution have been set up.

The Water (Prevention and Control of Pollution) Act,1977, and Rules made
there under, prohibit the use of a stream or well for the disposal of polluting material,
etc, restrict new outlet and new discharge in the natural watercourse without
obtaining No Objection Certificate from the concerned State Pollution Control Board,
after completing the required formalities.

The Air (Prevention and Control of Pollution) Act, 1981, and Rules made
there under, restrict the establishment or operation of an industrial plant, without
the previous consent of the State Pollution Control Board, in an air pollution control
area, notified by the Board.

The Central Pollution Control Board has prescribed the “National Ambient
Air Quality Standards” vide SO 384(E) dated 11.04.1994. The Board has prescribed
annual average and 24 hour concentration of the different pollutants i.e.SO,NO,
suspended particulate matter (SPM), respirable particulate matter(RPM) size less
than 10 micrometer, lead and CO in ambient air.

CONCLUSION:-

Establishing suitable Air Quality monitoring stations and Water analysis
regularly, one can have the control on the pollution sources, establishing and
maintaining ISO 14001 (Environmental Management System) will give better focus
and results in mineral conservation, usage of top soil, plantation activities. The
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implementation will facilitate in reduction of air, water, noise pollution, ground
vibrations during blasting, land contamination, fuel consumption and power
consumption etc.

REFERENCE:-
Legislation in Indian Mines by Prasad & Rakesh.
THANKS:-

The presenter will be very thankful to Penna Cements management and
Organizing Committee of Mines Environment and Mineral Conservation week-
2015 for providing this opportunity.
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MINING v/s ENVIRONMENT

N.HARI PRASAD RAO
Dy.General Manager (Mines)
ZUARI CEMENT LIMITED
SITAPURAM, DONDAPADU

The Mining Industry in our country is more than 100 years old, it is only after
Independence, that exploration, development and production strategies were made
scientifically planned under successive Five years plans. Presently about 52 types
of ores and minerals are being mined.

POLLUTANT DISCHARGES FROM MINES

Among the public at large, the Mining Industry is considered to be a highly
polluting industry. This opinion was true in the case of large mechanized mines a
few decades ago, however, this impression should be revised now on account of
installation of numerous pollution control systems, technical advances in mining
operations, and stringent government laws.

The pollutant discharges in mines can be classified under air, water, solid
waste and noise pollution heads. The environmental consequences due to
pollutants, therefore, needs to be examined taking into account the source and its
effects on environment.

AIR — In the case of air, the possible effect on environment due to mining will be
in the form of
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»  Dust pollution &
»  Gaseous pollution.

WATER—As far as water pollution due to mining is concerned, the major polluting
factors are:

»  Toxicity to aquatic life.

»  Lowering of dissolved oxygen in the receiving water.

»  Deposition of suspended matter on the bed of receiving water course.
»  Causing taste and odor problems in the receiving water course.

»  Floating of oils and grease in the water leading to ugly oil slicks.

SOLID WASTE — The solid waste generated in a mine has to be considered in
the context of dumping on neighbouring land, leaving it degraded for productive
use.

NOISE & VIBRATION — As for noise pollution in mining industry is concerned,
the noise and vibration problems arise due to usage of machinery and blasting
and they have to be kept within the limits of permissibility.

In respect of above all there are several pollution control regulatory standards
framed by the Government which are to be adhered to by mines.

The table shows an overview of various aspects of activity in a mine and its
effect on the environment.
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Sl.  Activity Source of Effect Environmental
No effect consequences

1. Baseline data e Information on background air,
water, noise, soil, ecology, e
geology, hydrology, meteorology,
socio economics land use pattern.

2. Preliminary works Temporary Sewage / Garbage —
construction

3. Site preparation Removal of vegetative Erosion ground water changes
cover, construction of  in the receiving streams change —

road, efc, of natural drainage.
4.  Drilling Use of drill machine Noise, dust, vibration o
5. Blasting Explosives Noise, Dust, Vibration —
6. Pumping Pumps DS, pH, Turbidity, SS BOD,

COD heavy metals, acid, oil, grease —

7. Transportation i) Material handling Noise, Dust

ii) Reject handling Noise, Dust

iii) Dumping Degradation of productive land —_—

As could be seen from the above, the possible adverse effect from the mining
activity to the environment, had the source of effect were to be large.

MEASURES FOR ACHIVEING BETTER ENVIRONMENT

Provision of environmental control aspects has become obligatory due to general
awareness amongst workers and public at large. The enactment of stringent
pollution control laws by the government has brought in concern for proper
environmental management in mining industry. The Department of Environment,
Government of India, lays special stress to ensure that adequate steps are being
taken at the conceptual stage itself to protect environment and control pollution.
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The above diagram gives an idea of various laws existing and their objectives.
In order to meet the statutory requirement, these laws are being adhered to. In
India the Government has made it obligatory for large mining projects to draw up
elaborate plans for protection. Such requirements are not yet being insisted upon
in the case of small mines in general as the impact of small scale mining operations
on the environment may not be significant. In special cases, the environmental
impact is studied and action taken on merit.

The mining industry is indispensable to national economy; especially the
contribution made by mines to the mineral extraction is quite laudable.
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GENERAL

Environmental protection is an increasingly pressing issue all over the world.
Ozone depletion, green house effect, global climate changes or global warming,
etc, are the main issues in environment. Recent years, many countries and various
organizations have paid more attention into environmental protection. Some pacts
and protocols have been delivered. A treaty about global environmental protection
will be discussed by 192 nations in Copenhagen this December although it seems
unpractical to complete a new bill within three months.

About environmental issue, we could not deny it is unrealistic to expect
individual nations to make, independently, the sacrifices necessary to prevent
environment changes. International leadership and worldwide cooperation are
essential if we expect to protect the world for the future generations.

A clean and healthy environment is part and parcel of the wealth and quality
of life that we desire for ourselves now and for our children in the future. Every
one demand that the air they breathe, the water they drink, and the food they eat
is free of pollution and contaminants; they want to live undisturbed by noise, and
they want to enjoy the beauty of the countryside, unspoiled coastlines and mountain
areas. They also want a world that is not threatened by climate change.

Healthy and balanced natural systems are essential for supporting life on
this planet. Society relies on nature to provide us with the resources for our survival:
air, water, food, fibers, medicines, and building materials. Children need to grow
up aware of the nature around them.

As human beings we have a responsibility to preserve the actual value of
nature both for ourselves and for future generations.

*kkkk
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ENVIRONMENTAL COSTS OF
EXTRACTING MINERAL RESOURCES!

K.Ramanjaneyulu
Tummalapenta Limestone Mines
Ultratech Cement Ltd, APCW Tadipatri

The rational use of natural resources should guarantee that exploitation of
one resource does not harm others. It is from this standpoint that the harmful
effects of mining operations on environment should be considered. They include
dumping, open pits, waste piles, sinkholes, water, soil and air pollution problems.

Exploration, production and transport of non-fuel minerals may generate
negative externalities. These include surface mining, accumulation of tailings,
pollution of water, air and waste generation. The trends in developing countries
during the past 50 years have been to require that the producers and consumers
of minerals internalize these negative externalities. However, environmental
protection in non-fuel minerals production is not well developed in the
underdeveloped countries.

Extraction of a mineral resources may impose an environment cost on society.
In situations like this, property rights are not usually well-defined and hence this
cost is not internalized by the extractors. The aesthetic costs of strip mining, the
occupational health hazards associated with coal mining and the acid leached
into streams from mine operations are all examples of associated environmental
costs.
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The cost of extraction and sale (including user cost) is borne by the resource
owner and taken account of (internalized) in the calculation of how much of the
resource to extract. The environmental damage is an external cost and is not
borne by the owner and as such it will not be part of the extraction decision. It is
important to know how the market allocation, based on only the former cost would
differ from the optimal allocation (depletion) which is based on both.

The inclusion of environmental costs results in higher resources prices, which
tend to lower demand. All other things being equal, it would allow the resource to
last longer. On the other hand, when environmental side-effects are ignored by
the resource extracting firm, the price of the exhaustible resource would be too
low, demand too high and the resource would be extracted too rapidly over time.

Environmental Impacts of Mineral Resource Extraction and Use:

Environmental costs of extracting mineral resources are explained in terms
of land degradation, solid waste, air and water pollution, vibrations and health
hazards.

(@) Land Degradation:

In Underdeveloped Countries, land degradation is from strip-mining of coal,
the disposal of deep-coal mine tailing and acid mine drainage. Regional
effects include acid precipitation, primarily from coal and oil combustion with
its impact on soil, vegetation and lakes. Fine particles of toxic trace metals
which accumulate in soil and in animal and human food chains are often
dispersed during mining and refining operations.

(b) Solid Waste:

The mineral production is always associated with the solid waste generated
in the form of overburden dumps, tailings and slimes. Areas around smelting
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and mining complexes are usually soiled by metals. Solid waste generated
by mining production result in soil erosion, loss of fertile land and also soil
pollution.

(A7) Air Pollution:

An extraordinary wide range of environmental degradation is associated with
fossil fuel combustion (sulphur dioxide and particulates), refinery operations
(toxic emissions), coal combustion (dust and soot), industrial and automobile
fuels (urban smog) etc. About 24 million tonnes of tailings/slimes were
generated during 1997-98 from the concentrators and mineral treatment
plants installed in copper, lead and zinc, gold, iron ore, chromite and
manganese ore mines.

TABLE : 46.1
Sl. Quantities Of
No. Name of Mineral Tailings/Slimes
(Million Tonnes)
1. Manganese Ore 0.1
2. Chromite 0.2
3. Gold Ore 0.4
4. Lead and line Ore 2.1
5. Copper Ore 4.3
6. Iron Ore 16.8

Table 1 shows mineral-wise quantities of tailings/slimes generated during
1999-2000 in India.
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(d) Water Pollution:

(e)

(f)

Water pollution is a common feature of mining and associated mineral
processing activities. Erosion of external overburden dumps during heavy
rains is a major water pollution problem in mining areas. Abandoned mines
and the disposal of chemicals used in refining are significant sources of
water pollution in mining areas.

Vibrations:

Explosives are used for fragmentation of rock masses in the mines by blasting.
Ground vibrations and air-blasts not only cause nuisance to the residents of
nearby areas but they may cause damage to the surface structures.

Health Hazards:

Presence of dust particles in the atmosphere affect the human health in
various ways. Workers suffer from lung and skin diseases. Further, they
face breathing and vision problems. Improper use of minerals, for example,
in asbestos—insulation, lead plumbing, lead and chromium- based paints
can threaten human life.

Measures for Sustainable Mining and Minerals Development:

WSSD has suggested the following measures for sustainable mining and

minerals development:

(i)

To support efforts to address the environmental economic, social impacts
and benefits of mining, minerals and metals through their life cycle, including
workers’ health and safety.
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To enhance the participation of stakeholders, including local communities
and women, to play an active role in minerals, metals and mining development
throughout the life cycles of mining operations.

(iii) To foster sustainable mining practices through the provision of financial,
technical and capacity-building support to developing countries and countries
with economies in transition for the mining and processing of minerals.

(iv) To solve the problems of displacement of the native people due to mining
sites.

Mineral Conservation and Development Rules (1988):

The Indian Government has passed the Mineral Conservation and Development
Rules in 1988. Specific provisions for environment in mining have been made in
these rules. According to these rules, every prospective license holder shall take
all possible precautions for the protection of environment and control of pollution.
Special provisions have been made for proper removal and utilisation of top soil,
storage of overburdened and waste rocks, reclamation and rehabilitation of lands,
and precautions against air and noise pollution.

Mining is a major industrial sector in India. There are nearly 9000 mining leases
with an area of about 7 lakh hectares covered under these rules. Under Special
Rule 45, annual returns are furnished by mine owners to the Indian Bureau of
Mines.

The returns include such information as lease area utilization, excavation of
overburdened rocks, back-filling of waste rocks, ROM ore, consumption of
explosives, utilisation of mining machinery and environment related data.
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LIME STONE QUARRY — GREEN BELT DEVELOPMENT
FOR AIR POLLUTION CONTROL

By: Asavadi Rajeswara Rao,

Dy. Manager (EHS Dept) &

PA Obula Reddy, Sr.Asst. (EHS Dept)

Bharathi Cement Corp. Pvt. Ltd., Kadapa (Dist.). AP.

1. Introduction

Quarrying is one of the core industries in India and plays a positive role in the
economic development of the country. Its environmental impact cannot be ignored
and, to some extent, is unavoidable as is evident in few industries like Cement,
Steel....etc.

Due to the increasing demand for cement, limestone quarrying and extraction
by opencast methods have been intensified in many parts of the country in recent
years. However, opencast extraction activities like drilling, blasting, material
handling and transport are a potential source of air pollution in lime stone quarries.

On the basis of the predicted increments to air pollutant concentrations, an
effective mitigation and environmental management plan can be devised for
sensitive areas. A new approach has been adopted in recent years, to grow green
plants around quarry site. To limit the dispersion of such air pollution emitted from
opencast activities, it is recommended that a green belt be grown around a quarry
site.

2. Green Belt Design Aspects

A green belt is the mass planting of pollution-tolerant trees (evergreen and
deciduous) for the purpose of mitigating the air pollution in an effective manner by
filtering, intercepting and absorbing pollutants. Optimum green belt development
is influenced by the factors such as distance of green belt from source, width of
green belt and height of green belt etc.

2.1. Green Belt Development

2.1. a. Recommended Plant Species
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Plant species selected for planting are listed in the below table (Table 1.1). Plant
species having an expected performance index (EPI) more than 60% have been
selected to include the following characteristics:

e Native in nature to sustain in the micro-climatic, soil and human interaction.

e Trees growing up to 10 m or more in height with thick perennial foliage.

e Fast growing plant species which can attain their full height in a short period
of time (i.e. 56 yr).

e Green belt should be implemented after the planning stage and would be

able to grow considerably within the development stage of the quarry.

Suggested plant species for green belt development

TABLE 1.1.
SrF]) zr(;l gs Family Lo(;:fa:)gi?we EV?IrE)Gorfen peEr)f(grerﬁtaendce
Deciduous (D)| index (%)

Azadirachta indica Meliaceae 3 Wy E 63
Dalbergia sisoo Leguminosae 300 Dby D 81
Mangifera indica Myrtaceae 0080 DY E 81
Shorea robusta Dipterocorpaceae | e (Swe) Hoedn D 81
Terminalia arjuna Combretaceae ad oG D 75
Teetona grandis Verbenaeceae &6 By D 81
Tamarindus indica Leguminosae 0o BbY D 63
Holarrhena 552 2o (Se)

antidysentrica Apocynaceae 8asrs ey D 63
Adina cordifolia Rubiaceae 508 By D 69
Bridelia retusa Euphorbiaceae 86 By D 75
Buchanania lanzan | Anacardiaceae W5 WY D 75
Madhuca indica Sapotaceae 32, WéyY E 81
Polyalthia longifolia | Anonaceae OF:2 weY E 69
Syzygium cumini Myrtaceae Ry wey E 75
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2.1. b. Planting Technique

For planting of small plants, digging of pits is very important for preparing the
soil environment near the roots of the plants. The size of the pit should be such as
to supply the required nutrients to the roots of the plants. The usual method is to
dig a pit of required size 3 to 4 months before planting of species, which is generally
done at the break of the monsoon. Pits of 45 X 45 X 45 cm size may be used for
planting trees. Planting of trees should be done in eleven rows along the site
boundary in staggered rows to prevent horizontal pollution dispersion. The soils
should be mixed with one third farm-yard manure before refilling about a week
prior to planting.

Effective control measures at the processing plant, excavation area and
overburden mounds should also be implemented to mitigate the suspended
particulate matter (SPM) emission at source.

3. Conclusion

Limestone quarrying operations do not have a significant impact on airborne
levels of SPM, both within the site boundary and beyond the site boundary. but a
green belt development around the site boundary with the suggested plant species
would reduce the pollutant dispersion.

References:

1. Paper presented on AIR POLLUTION MODELLING FOR A PROPOSED
LIMESTONE QUARRY by S. K. CHAULYA_, M. K. CHAKRABORTY and R. S.
SINGH,

2.  USEPA: 1995, User’s Guide for the Fugitive Dust Model (FDM), Vol. I, User’s
Instruction, Region 10, 1200 sixth Avenue, Seattle, Washington, U.S.A.
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ENVIRONMENT PROTECTION MEASURES

K.Srinivasa Rao
Sr.Officer — Mines Operations
Tummalapenta Lst Mine - UTCL

Deep mining impacts the environment in three different areas: in the deposit
itself and the surrounding rock, in the underground spaces created by and for the
mine, and aboveground. Optimal exploitation of the resource with attendant
limitation of environmental effects is dependent on detailed planning of the
sequence of operations and on the mining methods and technology to be employed.

Now a days mining can become more environmentally sustainable by
developing and integrating practices that reduce the environmental impact of mining
operations. These practices include measures such as reducing water and energy
consumption, minimizing land disturbance and waste production, preventing soil,
water, and air pollution at mine sites, and conducting successful mine closure
and reclamation activities.

Although a number of variations exist, sustainable development is most
commonly defined as development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

1]  The principles of sustainable development involve integrating economic activity
with environmental integrity, social concerns, and effective government
systems.

2] These principles have had a growing influence on the development of
environmental and social policy in recent decades, and have been adopted
and promoted by a number of international organizations.

<22nd MEMC Week Celebrations 2015-16 22)




Measures which may be carried out during and after Mining:

1.

Dust control measures

Collect water which falls in rainy season in sumps

Prevents muddy run-off from mine

Provides water store which can be used to spray over haul roads.

Haul roads can be surfaced with laterite to stabilise them - so less dust created
by trucks travelling over them or transporting the rock.

Re-vegetation of landscape - helps to reduce dust pollution from workings.
Use collection system at the crushing plant to suck in dust (with powerful
extractors) and mix it with water so that little can escape into the air

Site crushing plants in narrow valleys - to cut down pollution

Use dust monitoring equipment.

Noise control measures

Site crushing and processing plants in narrow valleys - to reduce amount of
noise pollution.

Use noise monitoring equipment

Re-vegetation of landscape - helps to reduce noise pollution (and also screens
the mine workings from nearby villages/towns). Injection of fertilisers into soil

helps to speed up growth of vegetation.

Environmental control measures
Remove soils contaminated by lead in mining waste and replace with new
top soil re-seeded with “native” grass and flowers to ensure diversity of species

after mining completed.
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Fill in pits and re-landscaped sites to recreate original features (e.g. wet land
areas) after mining completed.

Carry out environmental impact reports* before mining starts. These_should
then be carried out again at each stage of mining i.e.

Development stage

Operational stage

Rehabilitation stage

Check Dam Construction:

A check dam is a small, temporary or permanent dam constructed across a
drainage ditch, gully, swale, or channel to lower the speed of concentrated
flows (like an overflow weir) for a certain design range of storm events. They
may be more categorized as a type of floodwater rather than a runoff
harvesting technique.

Suitable conditions:

Locate in natural runoff areas

Soil in vicinity needs to have sufficient infiltration capacity

Advantages:

Water speed is slowed, which reduces erosion and prevents unwanted gully

formation during a flood

No trench design required, just uses existing gully drainage pattern

Can assist recharge of shallow wells

Can reduce salinity in groundwater

Allows groundwater recharge and sediment to settle out (reduces sediment

transport)

Cost effective — these dams can use locally available materials
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Additional Measures to be taken

Help prevent global warming

Promote resource efficiency and recycling
Reduce waste materials

Better manage chemical substances
Maintain biodiversity

Promote our recycling business

Promote technology and product development and introduce new technologies

Promote green purchasing

Conduct training, public relations initiatives, and social activities to

communicate our Autonomous Action Plan and raise awareness of our

environmental protection measures.

<22nd MEMC Week Celebrations 2015-16




MINE RECLAMATION & REHABILITATION

K.Srinivasa Rao
Sr. Officer — Mines Operations
Tummalapenta Lst Mine - UTCL

Mine reclamation is the process of restoring land that has been mined to a
natural or economically usable state. Although the process of mine reclamation
occurs once mining is completed, the planning of mine reclamation activities occurs
prior to a mine being permitted or started. Mine reclamation creates useful
landscapes that meet a variety of goals ranging from the restoration of productive
ecosystems to the creation of industrial and municipal resources. Mine reclamation
is a regular part of modern mining practices. Modern mine reclamation minimizes
and mitigates the Environmental effects of Mining.

Mineral extraction is necessary for our industrial and economic development,
maintenance of ecosystem is important for the sustenance of human life on the
earth. It is therefore quite pertinent in the present scenario that mining and
ecosystem stability should go hand in hand. Mining is one time operations, the
impacts of which are mostly reversible, for example the land disturbed by mining
activity can be improved for a better productive land use by adopting scientific
and the site specific state of the art land reclamation and rehabilitation plans.

The process of mining has changed the physical, biological and sociological
environment in terms of land degradation and large unscientific overburdens
dumps. The proposed R&R plan has been aimed for topographic reconstruction
with engineering and biological measures for erosion control, re-vegetation with
adequate soil amendments including mycorrihizal fungi for re-establishment of
nutrient cycle for sustainability of restoration.
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The steps for the land reclamation process can include:

e Landscape maintenance and design (e.g., map predicting topography, backfill
as necessary, examination of drainage)

e Management and restructuring of overburden and soil (e.g., ensuring slope
stability)

e  Backfilling: Necessary in deep mines to avoid collapse and in surface mines
to promote safety and create a smooth landscape

e  Topsoil management

e Management and reuse of waste materials

After these steps are taken, the ecosystem can be rebuilt, either actively or
passively. The case studies presented here highlight several examples of how
ecosystems were rebuilt, which can be contingent on the type of land use intended.

Options for Mine Reclamation:

Several options are available for uses for reclaimed mining sites; the selection
for the land usage must be based on economic considerations, location, societal
needs, and the local ecosystem. There are economic uses for the land (e.g.,
industry or housing) as well as productive uses (cultivation, grazing, fishing, parking,
etc.).

In some cases, it could also be appropriate to open the reclaimed mine site
to community use, such as a public park, nature conservancy, etc. The optimal
use of closed mining sites must be based on the needs of the local community. In
most cases worldwide, reclaimed mining sites are converted into lands suitable
for forestry or agriculture.

Rehabilitation and Reclamation plan will be useful in providing a framework
and process to various target groups, the Industry, Regulatory Agencies, the Mine
Companies and others interested for undertaking scientific rehabilitation and
reclamation of mined out areas. This will also provide the essential insight in
environmentally safe planning of mining.
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The rehabilitation and reclamation program is aimed to produce an ecosystem
which fulfills and encourages the development of floral, faunal and soil
characteristics similar to that of the pre-mining stage. Regular monitoring of the
R&R programme will not only establish valuable reference data for authorities to
ensure and demonstrate compliance with regulatory requirements but also in
subsequent decision-making on operational parameters needed to ensure better
oversight of the entire site specific land use for sustainable management. However,
the success of the Reclamation and Rehabilitation plan will depend upon its proper
implementation and rigorous monitoring which can be ensured only through a
specialized institution that has the requisite competence, composite scientific
expertise and professionals. The capacity building of the personals involved in
implementation of this plan by an expert scientific organization is also an essential
input for the successful implementation of this plan.

The R & R Plan which synthesizes a very specialized ecological, vegetation
and other biological and engineering measures needs to be executed and
monitored annually by the organizations/institutes having specialization in scientific
aspects of complex vegetation site interactions and energy flux in the ecosystem
over time and space.

Biological measures for management of overburden dumps, dump, mine pit
area, refractory sites, mine drainage, surface water, haul road etc., with
reconstruction of suitable techniques to improve the ability and to support the
vegetation growth has been recommended with the application of organic matter.

Continued Improvement:

A successfully reclaimed mining site can be valuable to a community long
after mining operations have ceased. Several examples have been provided of
successfully reclaimed lands; the final results for these projects included much
needed grazing land, a unique park, a research project, and agriculture. Reclaimed
mines can benefit the economy and the ecology of the local community if the
reclamation process is carried out in a responsible manner.
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UTILISATION OF FLY ASH IN STRUCTURAL CONCRETE AS
SAND REPLACEMENT FOR SUSTAINABLLE DEVELOPMENT

S.Kamalakkannan and S.K.Sahu
Department of Civil Engineering
National Institute of Technology,

Rourkela-769008

Coal-based thermal power plants have been a major source of power
generation in India where about 57% of the total power obtained is from coal-
based thermal power plants. Fly Ash is a by-product material being generated by
thermal power plants from combustion of pulverised coal. High ash content is
found to be in range of 30% to 50% in Indian coal. The quantum of Fly Ash produced
depends on the quality of coal used and the operating conditions of thermal power
plants. Presently the annual production of Fly Ash in India is about 112 million
tonnes with 65000 acre of land being occupied by ash ponds and is expected to
cross 225 million tonnes by the year 2017 .

Disposal of fly ash is a challenging problem in form of land usage, health
hazards and environmental dangers. Both in disposal as well as in utilization,
utmost care has to be taken to safeguard the interest of human life, wild life and
environment. When pulverised coal is burnt to generate heat, the residue contains
80% Fly Ash and 20% bottom ash. A huge volume of Fly Ash produced from coal-
based thermal power plants may bring several problems from environmental point
of view. Fly Ash particles ranging in size from 0.5 to 300 micron in equivalent
diameter, being light weight, have potential to get airborne easily and pollute the
environment. If not managed properly Fly Ash disposal in sea/rivers/ponds can
cause damage to aquaticlife also. Slurry disposal lagoons/ settling tanks can
become breeding grounds for mosquitoes and bacteria. It can also contaminate
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the under-ground water resources with traces of toxic metals present in Fly Ash.
Huge investments/ expenditures are made just to get Fly Ash out from the thermal
power plants and dump it in the ponds. If understood and managed properly, it
can prove to be a valuable resource material.

Application of fly ash

Fly Ash, an industrial by-product from Thermal Power Plants (TPPs) and its
proven suitability for variety of applications as admixture in cement/concrete/mortar,
limepozzolana mixture (bricks/blocks) etc. Cement and Concrete Industry accounts
for 50% Fly Ash utilization, the total utilization of which at present stands at 30MT
(28%). The other areas of application are Low lying area fill (17%), Roads &
Embankments (15%), Dyke Raising (4%), Brick manufacturing (2%) and other
new areas for safe disposal of fly ash is in paint industry, agriculture etc.

Depletion of mineral resources

Over exploitation of resources is what the human being got habituated to do
with the environment. Indiscriminate usage and exploitation of resources is causing
environmental strain. Mining and quarrying for the natural aggregates which are
prerequisites for every construction activity is depleting the natural resources and
deteriorating the environment. Activities like mining and quarrying are resulting in
the loss of habitat, agricultural lands, forests, Bio-diversity and are also resulting
undesirable climatic changes. Mining activities and stone crushing units contribute
to both sound and air pollution.

The current years are already witnessing the scenario of fast depletion of
natural resources and the construction industry that mostly depends on aggregates
is also on the verge of loss due to their shortage and unavailability.Natural
aggregates still remain as the most mined material in the world. Environmental
laws and restrictions are curbing the mining activities as far as possible.River
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sand mining is almost banned in India and there won’t be any future contracts
given by the government to private mining agencies.Recent decades have seen a
marked upsurge in industrial and economic growth, contributing to an improved
quality of life and well-being for citizens. However, we should not lose sight of the
fact that every production system creates by-products and waste products which
can affect the environment. These effects may occur at any point in the product’s
life-cycle, whether during the initial phase of obtaining raw materials, during the
transformation and production phase, during product distribution or when the end
user must dispose of products which are no longer required.As a result, recent
years have witnessed rising social concern about the problem of waste
management in general, and industrial waste and waste from the construction
industry in particular. This problem is becoming increasingly acute due to the
growing quantity of industrial, construction and demolition waste generated despite
the measures which have been taken in recent years.The objective of present
study is to make sustainable environment along with tackling depletion of natural
resources by utilization of fly ash as a replacement material in concrete.

LITERATURE REVIEW

Utilisation of fly ash in structural concrete is broadly divided into fly ash
replacement for cement, fly ash replacement for fine aggregate, fly ash coarse
aggregate replacement for natural coarse aggregate.There are plenty of studies
are available in replacement of fly ash coarse aggregate with natural coarse
aggregate. Few studies are available in replacement of fly ash with fine aggregate.

Siddique (2003) carried an experimental investigation to evaluate the
mechanical properties of concrete mixtures in which fine aggregate (sand) was
partially replaced with Class F fly ash. Tests were performed for Compressive
strength, splitting tensile strength, flexural strength, and modulus of elasticity were
determined at 7days to 365 days. Test results indicate significant improvement in
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the strength properties of plain concrete by the inclusion of fly ash as partial
replacement of fine aggregate (sand) up to 50%, and can be effectively used in
structural concrete.Abrasion resistance of concrete was improved approximately
by 40% over control mixture with 40%replacement of fine aggregate with fly ash,
and concrete with fine aggregate replacement could be suitably used.Parvati and
Prakash (2013) investigated strength performance of concrete by replacing natural
sand by fly ash in various percentages when subjected to elevated temperature.
The replacement of up to 80% of fine aggregate with fly ash is considered and
the concrete is exposed to elevated temperature of 200°C to800°C. The mechanical
peoperties indicate significant improvement in strength properties of plane concrete
with replacement of fine aggregate by fly ash when it is subjected to elevated
temperature.Kanthi and Kavitha( 2014)studiedpartial replacement of sand with
flyash in concrete. Each category comprises of various percentages of sand
replacement material in increasing order up to 100%. The compressive and split
tensile strengths increase with increase in flyash percentage in the concrete mix
up to 40% and decreases beyond 40%. The modulus of elasticity of concrete
increases up to 60% replacement of sand with fly ash and it decreasesbeyond
60%.Deo and Pofale (2015) investigated on compressive and flexural strength
of concrete mixes with the partial replacement of the sand by the fly ash by the
minimum voids method and maximum density method. Based on test result,they
concluded that fly ash could be very conveniently used as partial replacement of
sand in structural concrete where its proportion and replacement of sand could be
efficiently done by using minimum voids method for higher compressive strength,
flexural strength and workability and lower voids at lower cost.

Scope of the present study

The scope of present study is to study the effect of different percentage of fly
ash as fine aggregate replacement on the mechanical properties of cubes, cylinder
and beams.
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EXPERIMENTAL PROGRAMME

Itsproperties areshown in Table1.

Table 1. Cement test results

The characterization of different materials used for this study is done at the
beginning.Portland slag cement 43 grade conforming to IS: 455-1989 was used.

S.No | Character Experimental value As per 1s:455-1989

1 Consistency 31% -

2 Specicfic gravity 2.87 -

3 Intial setting time 70 mins Not less than 30 mins

4 Final setting time 250 mins Not more than 600 mins

Fine Aggregate

Table 2. Sieve analysis of fine aggregates

Natural sand conforming to Zone Ill with specific gravity 2.68, fineness modulus
as 2.313 was used. The maximum size of fine aggregate was taken to be 4.75
mm. The testing of sand was done as per Indian Standard Specifications IS: 383-
1970 .The sieve analysis results are shown in Table 2.

IS sieve Weight Cumulative % passing Requirement
size(mm) | retained (gm) | % retained (%) 1S:383-1970
10 0 0 100 100
4.75 0 0 100 90-100
2.36 15 1.5 98.5 85-100
1.18 64 7.9 92.5 75-100
0.6 332 411 58.9 60-79
0.3 426 83.7 16.3 12-40
0.15 134 971 2.9 0-10
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Coarse Aggregate

Coarse aggregate was used with 20 mm nominal size and specific gravity 2.83,
were tested as per Indian Standard specifications IS: 383-1970 . The sieve analysis
results are shown in Table 3.

Table 3. Sieve analysis of coarse aggregates

IS sieve Weight Cumulative % passing Requirement
size(mm) | retained (gm) % retained (%) 1S:383-1970
40 0 0 100 100
20 0 0 100 95-100
10 3.696 73.92 26.08 25-55
4.75 1.178 97.48 2.52 0-10

The (class —F) Fly ash, which is major ingredient of present work was procured
from Bhusan steel plant, sampalbur.Potable fresh water available from local
sources was used for mixing and curing of these specimens.Conplast (FOSROC)
is used for present study as plasticizer.

Mix Proportions

Seven mixture proportions were made. First was control mix (without fly ash), and
the other six mixes contained fly ash. Fine aggregate (sand) was replaced with fly
ash by weight. The proportions of fine aggregate replaced ranged from 10 to
60%. Mix proportions are given in Table 4. The controls mix without fly ash was
proportioned as per Indian standard Specifications IS: 10262-2009to obtain a 28-
days cube compressive strength of 26.6 MPa.

Mix proportion becomes 1:1.7:3.18
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Preparation and casting of test specimens

The 150mm concrete cubes were casted for compressive strength. After casting,
all the test specimens were finished with a steel trowel. All the test specimens
were stored at temperature of about 27UC + 2UC in the casting room. They were
de molded after 24 hours, and were put into a water-curing tank.Quantities for 1
m3 of compacted concrete and concrete properties given in Table 4.

Table 4 Mix proportion

Mixture no | M-1 M-2 M-3 | M4 | M5 | M-6 M-7

Cement(Kg/m?) 3832| 3832| 3832 | 3832 3832| 3832 | 3832
Fly ash(%) 0 10 20 30 40 50 60
Fly ash (Kg/m?) 0| 6512| 13025 | 195.37 | 260.5| 325.62 | 390.74
water(Kg/m?) 191.6| 206.81 | 22582 | 246.7 | 249.08 | 284.61 | 326.92
wie 05| 054 059| 064| 065 074| 085
wi(c+ fly ash) 05| 046| 044| 043| 039 04| 042

Sand SSD (Kg/m®) | 651.24| 586.116 521 | 455.87 | 390.74 | 325.62 260.5

Coarse aggregate

(Kg/m?®) 1219.73| 1219.73 | 1219.73 | 1219.73 | 1219.73 [ 1219.73 | 1219.73
Super plasticizer

(I/m?) 0 2.24 4.11 752 | 12.884| 14.33 15.61
Slump(mm) 50 55 60 65 10 20 25

Fresh concrete
density(Kg/m?®) 2446 2463 2484 2508 2516 2553 2596
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RESULT AND DISCUSSION

The Compressive strength of (150mm cubes) were found for different proportions
of fly ash and given in table 5.

Table 5. compressive strength test result

Mix Percentage of Compressive Strength
Fly ash N/mm?
7 Day strength 28 Day strength

M-1 0% 22.09 28.195
M-2 10% 23.25 28.05
M-3 20% 20.92 25.724
M-4 30% 22.38 27.32
M-5 40% 23.98 24.29
M-6 50% 23.11 23.55
M-7 60% 21.66 22.81

Compressive strength

30

25
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10

2%

=7 Day strength
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0 10 20 30 40 50 60 70
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Fig 1. Variation of compressive strength with percentage of fly ash
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Fig 2.Histogram showing the variation of compressive strength with percentage
of fly ash

Conclusion:
»  The characterisation of all material s used in this study was done,
»  workability for fly ash concrete decreases when compared with sand concrete.

»  The compressive strength increase with increase in flyash percentage in the
concrete mix upto 30% and decreases beyond 30%. replacement

»  The replacement of sand with fly ash upto 30% is beneficial for the concrete
works.

»  This study could enlighten the local people to use fly ash to replace sand for
concrete works.

» The fly ash utilisation will save natural resources by partial replacement of
sand with fly ash, as sand is scarce.
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RISING CONCERNS OF URBAN AIR POLLUTION

V.Yugandhar Reddy Dy. Mgr (Mines)
Sagar Cements Ltd

Air pollution is causing an alarming rise in concern as it is detrimental to both
the well-being of organisms’ health as well as the environment. Pollution can be
defined as the introduction of contaminants in high concentrations that exceeds
natural levels in the environment by either natural processes or anthropogenic
influences. The United Nations Environmental Programme (UNEP) has roughly
estimated that more than 1 billion people are exposed to outdoor air pollution
annually. Consequently, this has caused an alarming 1 million premature deaths
and 1 million prenatal deaths each year. This unfortunately is a direct result of
rapid urbanisation of major cities, especially that of developing countries. Air quality
issues are becoming a major problem and indeed require immediate attention.

Pollution has an adverse effect on the environment as it causes instability or
disorder to the physical system or living organisms. Air pollutants (elements of
pollution) fall into two categories, primary and secondary air pollutants. Primary
air pollutants are harmful substances that are directly emitted into the atmosphere
which consist of oxides of nitrogen, sulphur and carbon and particulate matter.
Particulate matter is further broken down into solid particulate matter consisting of
dust whereas, mists constitutes the liquid suspensions. Particulate matter tends
to reduce visibility by scattering and absorbing sunlight. It is also corrosive as it
erodes metals, buildings and sculptures and soils clothes when the air is humid.
Microscopic particulate matter pose a greater threat as it is inhaled deeper in the
lungs thus causing severe medical problems.

Secondary air pollutants, on the other hand, are harmful substances formed
by the reaction of primary air pollutants with substances normally found in the
atmosphere or with other air pollutants. An infamous example would be sulphuric
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acid and sulphate salts that causes acid deposition, corrode metals, damage stones
and plants and irritates the respiratory system in organisms. Troposheric Ozone,
a secondary man-made air pollutant, is a pale blue gas formed when sunlight
catalyzes the reaction between nitrogen oxides and volatile hydrocarbons. Ozone
is the harmful component of photochemical smog as it reduces visibility and causes
health problems and plant stresses. It is therefore a major environmental concern
as chronic exposure to ozone reduces the yield and causes forest decline.

Urban areas are experiencing increased levels of localised air pollution
otherwise known as photochemical or industrial smog. Photochemical smog is
brownish orange in appearance and significantly reduces visibility. This is as a
result from the irradiation (by sunlight) of hydrocarbons caused primarily by
unburned gasoline emitted by automobiles and other combustion sources. An
example being power and industrial plants burning coal and heavy oil that contains
sulphur impurities. The smog consists mostly of a mixture of sulphur dioxide and
fog. Sulphur dioxide along with nitrogen oxides are key components in the lethal
corrosive cocktail of acid deposition. This deposition tends to have devastating
effects on the environment that it is deposited into, especially if wet deposition
occurs (acid rain). What makes the formation and the deposition of acids even
more deadly is that it is very mobile and may be deposited far away from its area
of origin. This in essence, can affect areas that were virtually untainted and relatively
free of air pollution.

The formation of photochemical or industrial smog tends to be common
during the winter in cities such as London, Pittsburgh and Chicago to name a few.
In 1952, London was victim to the devastating effects of photochemical smog
which ultimately led to the death of 4,000 people. Although educated as to the
repercussions of their actions, some countries such as China, Poland and some
other eastern European countries to this date, still burn large quantities of coal
without using adequate controls. There is an obvious trend in which the pattern of
economic growth that countries are adopting is becoming increasingly associated
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with environmental pollution. A study conducted in India (based on the period
1975-1995 done by UNEP) was done to make a comparison between the rates of
economic growth and the rates of growth of vehicular and industrial pollution.
Results showed an alarming rise in vehicular and industrial pollution when
compared to the level of increased economic growth. The Indian economy had
grown by 2.5 times, whereas, the industrial pollution discharge increased by 3.47
times. Vehicular emission load had an outstanding 7.5 times increase. Although
these cities are experiencing improved economies, there is a trade-off whereby
air quality has been significantly compromised.

Mexico City has one of the world’s most serious air pollution problems. Its
general topography greatly influences the retention and proliferation of air pollutants
within the area. Located atop elevations of 2200 meters, the city is bounded on
three sides by mountains and snow-capped volcanoes. Photochemical smog is
produced much of the year within this area as there is little variation in incident
solar radiation with season at tropical latitudes. As thermal inversions tend to
occur during winter periods, air quality can worsen as most of the polluted air
masses are trapped near the surface. Major sources of air pollutants within the
basin enclosing the city’s urban area are derivatives of mineral dusts, thousands
of industrial activities and vehicular emissions.

The effects of air pollution as one can clearly see are very detrimental to
organisms’ health. Some effects that air pollution pose to organisms, humans in
particular, are respiratory disorders and it also worsens medical conditions such
as chronic lung disease, pneumonia and cardiovascular problems. Severe irritation
of the eyes is also a serious problem. Not only is it harmful to organisms, but as
stated earlier it is destroys the physical environment and ecosystems. Damages
are seen as acid deposition corrodes materials such as metals plastics, rubber
and fabrics. Based on researches done, urban air pollution is estimated to cost
approximately 2% of Gross Domestic Product in developed countries and 5% in
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developing countries. This is a serious cause for concern and requires methods
to be implemented to reduce emissions.

While most developed countries have put in place measures to reduce
vehicular emissions in terms of fuel quality and vehicle emission reduction
technologies, these measures are yet to be adopted in most cities in developing
countries. UNEP through the Partnership for Clean Fuels and Vehicles has been
coordinating programmes that aim at reducing vehicular emissions in developing
countries to improve urban air quality. Technologies that are being employed are
furnaces and engines that are highly modified that either destroy contaminants or
remove them from the exhaust before they are ejected into the atmosphere. To do
this, engines are designed to carry out combustion at a temperature lower than
that required for the formation of nitrous oxides. This method effectively reduces
levels of nitrous oxides emitted. Pollutants such as carbon monoxide and volatile
hydrocarbons are controlled by the use of modified engines. These may employ
the use of catalytic converters which allow for the degradation of toxic products, or
systems which facilitate complete combustion of the fuels to less harmful
compounds such as carbon dioxide and water.

In recent time in Africa coal and heavy oils are burned only in large boilers
with pollutant control mechanism in place so that industrial smog is less of a
problem. Air pollutants can be controlled by electrostatic precipitator, which is highly
effective, and efficient filtration device that can remove fine particulate matter
such as dust and smoke from the flowing gas, by using the force of an induced
electrostatic charge. Another method is the use of Baghouses. These are dust
collectors that are designed to withstand heavy loads. Particulate scrubbers are
another group of devices the collect pollutants from gas streams such as a furnace
flue gas. On contact with the wet scrubbing liquid by spraying for forcing through
the liquid the pollutants are removed. With the improved technologies people on a
whole can effectively reduce air pollutants.
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BE ALERT BEFORE SEE A SWEET DREAM
A GROWING PROBLEM

Partha Sarathi Maji
Geologist

Budawada Limestone Mine
Jaypee Balaji Cement Plant

Inhuman life, some basic civic amenities like sleep, rest, food, bath, etc, are
very essential. But unfortunately today a growing problem i.e, day-to-day increasing
the pollution at our atmosphere presenting us an unpleasant life. Air pollution,
Water pollution, Soil pollution, Sound pollution, etc., are coming forward towards
the human life like a virus for a bad disease. We suddenly awake in the mid night
to see an abysmal dream. Air pollution has been a steadily growing problem for all
industrial societies since the 19" century. Carbon monoxide, chlorofluorocarbons,
and sulfur oxide are all byproducts of automobiles and manufacturing plants, and
have been increasingly permeating the earth’s atmosphere over the last century,
causing severe health problems and damage to the environment.

Air Pollution Control Detrimental to Health

A steady rise in cases of bronchitis, emphysema, and aggravated asthmatic
attacks has been linked to such emissions, as have ecological dangers such as
ozone depletion and acid rain. In the worst cases, air pollution has been directly
responsible for deaths, as in numerous industrial accidents in which toxic fumes
were improperly contained. The business of mining is no more immune to change
than any other aspect of life. Indeed, one thing is certain: change is a constant.
But change is not always welcomed. Tried and true methods aren’t easily
abandoned and often time’s ne methodology is greeted with scorn and disdain An
old dog isn’t easily taught new tricks, and sometimes it’s a bit difficult to introduce
the latest technology to veteran miners.
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Air Pollution Control Laws

Attempts to control air pollution have taken a two-pronged attack, using legal
reform and technological advances in the legislative field. The United States
Congress has enacted a number of Clean Air Acts since the first was passed in
1963, each designed to force manufacturers to control and reduce toxic a
remissions. Though some have criticized these laws on the grounds that they are
damaging to the economy, they have overall met with a positive response, and
similar laws have been passed a state and local levels to impose similar controls
The attempt to curb air pollution through legislative means has recently stumbled
however, with the unwillingness of the United States to ratify the Kyoto Accord, a
worldwide effort to force nations to comply with a mutual policy of reducing air
contaminants.

Air Pollution Control Equipment

Fortunately, there exists a wide variety of specialized equipment for the
purpose Of controlling air pollution - all of which function by either destroying
pollutants or intercepting them before they can escape into the air. Equipment
control air pollution includes:

Scrubbers, emitting chemicals that utilize or absorb various pollutants

Electrostatic precipitators, using electrical charges to attract particles found
in pollutants thereby remove them from exhaust

Bag filters, operating as sieves to catch large articles and the like

Carbon absorbers, similar to electrostatic precipitators, these are often found
in water filters Cyclone separators, creating an artificial cyclone to separate
heavier pollutants from lighter oncs.
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Process of Air Pollution

Air pollution is not purely limited to industrial particles found in the atmosphere.
Air supplies of other areas can also be contaminated, most commonly by certain
toxic substances used in construction, such as lead paint or asbestos. Radon gas
can occasionally be absorbed from atmosphere into a home, where it will may
and cause health problems. Second hand tobacco smoke is also well established
as pollutant, and may cause a risk of lung cancer if used excessively into an
enclosed space.

In general, most of the dangers of interior air ion can be averted with an
effective ventilation system.

There are some important Environmental laws in the country to prevent
the pollution:

1. Water (Prevention and Control of Pollution) Act, 1974;

2. Air (Prevention and Control of Pollution) Act, 1981, .Cess Act, 1977, -
Environment (Protection) Act, 1986 and Rules there under

3.  Public Liability Insurance Act, 1981,

4. National Environmental Tribunal Act, 1995
5. National Environment Appellate Authority Act, 1997

There are different programme/activities implemented through State
Pollution Control Board.

1. Pollution control in 17 categories of highly polluting industries

2.  Pollution control from industries discharging waste water into rivers and lakes

3. Inventorization of pollution industries in the State and ensuring their
compliance to the Pollution control norms

4. Restoration of environmental quality in critically polluted areas
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5. Monitoring of water and ambient air quality in the States

6. Hazardous waste
7. Bio-medical and Management of Municipal Solid Wastes

Sources of water pollution and wastewater generation scenario

It is estimated that 75% to 80% of water pollution by volume is caused by
domestic sewage. The major industries causing water pollution include: distilleries,
sugar, textile, electroplating, pesticides, pharmaceuticals, pulp & paper mills,
tanneries, dyes and dye intermediates, petro-chemicals, steel plants etc. Non-
point sources such as fertilizer and pesticide run-offs in rural areas also cause
pollution, only 60% of chemical fertilizers are utilized in soil and the balance is
leached into soil polluting the ground water. Excess phosphate run-off leads to
eutrophication in lakes and water bodies.

Various steps to control vehicular pollution
1.  Establishment of Ambient Air Quality Monitoring throughout India

2.  Notification of Ambient Air Quality Standards under Environment (Protection)
Act.

3. Notification of vehicular emission norms for year 1990-91, 1996, 1998, 2000,
2001

4.  Improving fuel quality by phasing out leafrom gasoline, reducing diesel sulphur
reducing gasoline benzene, and etc.

Introduction of alternate fuelled vehicles like CNG/LPG.
Improvement of public transport system.

Phasing out of grossly polluting commercial vehicles.

© N O O

Public awareness & campaigns.
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The actions have been taken on the 17 categories of the industries which
have come into operation after 1991 i.e. the post-91 industries

The Inventorization of the Post-91 large and medium industries of 17
categories has been completed. A total of 587 such industries have been indentified
and out of these, 561 units are presently operating. Although, It was mandatory
for these units to have been allowed only if they had the requisite pollution control
facilities, there latest compliance status is being verified. A programme for pollution
control through concerted efforts in polluted areas was started in 1989. The
programme involves identification of the polluting sources, preparation of action
plans for control of these polluting sources, and implementation of the action points
by the concerned responsible agencies/industries.

Technology & environmental balance is crucial along with nation’s progress.
So, we make it a point that our work does not disturb the nature’s balance. We
may take up massive afforestation and other environmental development
programme to balance the loss.
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INTEGRATED BIODIVERSITY MANAGEMENT SYSTEM (IBMS)

K.RAJENDER,

Asst.General Manager (Mines),
My Home Industries Private Limited

Checklist for implementing an Integrated Biodiversity Management System

(IBMS)

This checklist provides an overview of the key elements that need to be considered
when implementing an IBMS and where additional guidance can be found within
this guide.

X4

*

Establish a corporate biodiversity policy, company commitments and targets

>

Recognize the global importance of biodiversity resources and the
company’s dependence on, and impact upon, these resources

Commit to the responsible management of company landholdings to
promote the conservation and sustainable use of biodiversity

Commit to practice responsible stewardship of company land and to work
with partners, customers, relevant constituencies and other stakeholders
to support their activities aimed at the same goals

Pledge to reflect due consideration of biodiversity risks and opportunities
associated with its business, and recognize that such an approach will
create long term added value both for the company’s business and for
society as a whole

Aspire to long-term goals such as no net loss of biodiversity or net positive
impact, as well as defined targets for biodiversity management

Report on biodiversity at the company level

>

Reporting on assets — make summary information about the biodiversity
values of landholdings available
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» Reporting on management performance — provide an overview of
processes in place to safeguard biodiversity, e.g. number of Biodiversity
Action Plans in place

» Reporting on outcomes — make available summary information related to
results of biodiversity monitoring procedures

7

% Assess biodiversity risks and opportunities of extraction operations

» Establish the biodiversity importance category of existing and new sites
Determine the expected impact of resource extraction on biodiversity
based on:

(i) thelikelihood that a certain activity will have an impact on ecosystems
and/ or species, and

(i) the degree to which this impact could be mitigated through targeted
measures Plot biodiversity importance against impact to determine
risk both to biodiversity from the project and to the project from
biodiversity

» Determine mitigation options for the different risks based on the mitigation
hierarchy as well as opportunities for biodiversity
% Ensure that the level of management is commensurate with the level of risk
» For new sites:
e Base the decision to proceed with the project on identified risks
e Reduce risks using the mitigation hierarchy
e |dentify opportunities for positive impacts on biodiversity

e Develop biodiversity management measures in line with biodiversity
importance and risk, where the higher the biodiversity risk, the higher
the level of management required

» For existing sites:

e Retrofit assessment of biodiversity risks using rapid biodiversity
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7
L X4

surveys to determine biodiversity importance and impact categories

e Putin place biodiversity management measures in accordance with
biodiversity risk assessment, where the higher the biodiversity risk,
the higher the level of management required

Monitor changes to biodiversity at the operational level

>

>

Determine objective(s) for monitoring biodiversity:

e Monitor relative changes in biodiversity (status, distribution and
composition of species, quality and distribution of habitats and
ecosystems)

o Assess the effect of mineral resource extraction on biodiversity

e Evaluate the effectiveness of biodiversity management measures
on performance and outcome levels (against chosen indicators or
targets)

e Provide information for reporting on biodiversity management
performance and outcomes

Identify outcomes related to specific targets for conserving biodiversity
assets, generally associated with a specific site

Put in place institutional arrangements for rolling out the biodiversity policy

and targets

>
>

YV V V V

Create fit-for-purpose management structures and processes

Develop company-specific operational handbooks (i.e. toolkit for
implementation)

Build internal skills through awareness-raising and training
Secure early buy-in from operational staff
Seek external expertise and foster partnerships

Allocate financial resources
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The Integrated Biodiversity Management System
Purpose, goal and structure

By adopting an integrated approach to biodiversity management, companies
in the cement and aggregates sector can create a strategy for biodiversity
management that includes company-level targets integrated into existing business
processes.

This approach, the Integrated Biodiversity Management System (IBMS), can
also ensure that biodiversity risks and opportunities are assessed and managed
at the site level and that biodiversity management efforts are prioritized and reported
at the company level. The general purpose of an IBMS is to make biodiversity
conservation considerations an integral part of a company’s environmental
management strategy, to ensure that the company is following high standards of
responsible environmental stewardship. The overall goal of such a system is the
integrated, prioritized management of biodiversity at extraction sites and in all
activities, aimed at delivering better outcomes for the conservation and sustainable
use of biodiversity.

To maximize efficiency and effectiveness, adopting an IBMS involves
integrating appropriate biodiversity measures and considerations into existing
strategic and operational processes, rather than creating new planning and
management steps. This document provides guidance for addressing and
managing biodiversity issues in all parts of the business, from strategic policy
development and target setting to site-level implementation, and at every stage of
the project life cycle, from initial scoping to operation, rehabilitation and site closure
(see Figure 1). In terms of policy, an IBMS should define the overall policy principles
that govern biodiversity-related activities for the company. At the strategic planning
and management level, the system sets out key biodiversity risks and opportunities
for each of the principal planning and operational stages, offers general guidance
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on strategic responses to these risks and opportunities, and provides guidance
on how to measure progress, achievement and impact. In order to implement the
guidance provided, operational handbooks could be developed internally by a
company, ideally in consultation with relevant experts.

Applicability

There are many different kinds of cement and aggregate extraction sites,
including properties of different sizes, legal status and management regimes, with
a broad range of mineral resources.

An IBMS can, in principle, be applied to any such site. Biodiversity
management should be carried out at all active extraction sites, regardless of
size, that are owned by the company or under the company’s control, whether
extraction has begun or not.

An IBMS should also be applied at any other sites owned or leased by the
company, including closed and/or exhausted quarries, sites reserved for future
resource use or temporarily dormant quarry sites. Figure 2 gives an overview of
site biodiversity management boundaries.

The level of biodiversity management will vary based on the risk posed by
the operations to biodiversity. Whilst an IBMS can be used at any point in the life
cycle of a resource extraction site, the most common challenge for companies will
be to apply the approach to sites that have already been running for many years
and might still be operating well into the future. This will frequently involve retro-
fitting the process of integrated biodiversity management in places where this
issue has not been properly dealt with so far. For this reason, the IBMS approach
has been designed so that it can easily be introduced at any stage of a mineral
extraction operation; it can also be implemented progressively, if full and immediate
implementation exceeds a company’s capacity and resources. Provisions for
emergency response through adaptive management if unforeseen biodiversity-
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related events occur should be captured in environmental management or other
processes used by the site.

Figure 1 — Biodiversity considerations in the lifecycle of an extraction site
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Figure-2
A buffer zone around the site,
which may be from several
hundred metres to several
kilometres around the site,
depending upon land uses

On going
Rehabilitation

The site
itself

Fully
Rehabilitated
areas

Areas connected ecologically to the site, for Wider areas linked to the site by
example, rivers and streams downstream of the particular species, for example,
site that may be affected by hydrological migratory species that use the
changes or pollution resulting from quarrying. site or surrounding area for
In the case of a karst ecosystem, such resting or breeding

connections might be numerous and
widespread and may only be fully understood
through a special investigation of the karst
hydrology and the underground watershed
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Table 1 — Overview of biodiversity management activities
throughout the lifecycle of operations

Tools Objective Main outcomes/activities
To identify at an early ¢ |dentify biodiversity importance of the site by:

Initial scoping/investigations

Environmental and Social Impact Assessment (ESIA)

stage biodiversity
hazards and risks that
could have a significant
impact on the viability of
the project and to provide
the biodiversity informa-
tion needed for the
investment decision

o getting an overview of biodiversity elements that have the
highest level of importance (e.g. proximity to protected areas,
IUCN Red List of Threatened Species, etc.)

o listing the major ecosystems present on the sites and their
approximate distribution, as well as major plants and animals
native to the ecosystems in question

o listing vertebrates and higher plant species on international or
national red lists

¢ |dentify critical/lunmanageable biodiversity risks
* Make a detailed assessment of risks to biodiversity from the

project and of risks to the project arising from biodiversity issues
Identify and apply strategies for risk reduction, interacting with
project concepts and options

Identify opportunities for possible biodiversity gains, including
offsets

¢ Develop ToR and identify required skills for ESIA
¢ |dentify biodiversity dimension of socio-economic issues
* Assess costs and benefits of biodiversity management

To make a full assess- .
ment of all impacts on
biodiversity and provide
mitigation measures that

will be accepted by the
permitting authority and

that will provide the
company with an

effective Environmental
Management Plan (EMP)

Collate baseline biodiversity information and conduct targeted

biodiversity inventories where such information is missing,

including:

o maps of ecosystems and habitats of site and immediate
surroundings

© as complete a list as possible of higher plant and vertebrate
species occurring on site

o information on seasonal use of site by species that will be
impacted by the proposed development and/or are likely to be
a target of mitigation measures

o information on local community/stakeholder use and impor-
tance of biodiversity and natural resources on and around the
site

¢ Establish compliance with relevant environmental regulations
¢ Predict impacts on biodiversity over different phases of the

project

Develop mitigation measures and biodiversity offsets if required
(including social aspects)

Develop bicdiversity elements of EMP (with recommendations on
a possible BAP)

¢ |dentify possible biodiversity indicators and monitoring
* Assess costs of implementation of the EMP and monitoring

programme

( IUCN : International Union for Conservation of Nature ]
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3

Biodiversity Action Plan (BAP) Rehabilitation Plan

Biodiversity Inventory

Biodiversity Monitoring

<2an MEMC Week Celebrations 2015-16

Objective

To make the site safe
and stable for future use
and to return land to a
beneficial post-quarrying
use, balancing environ-
mental, social and
economic factors

To enable the site man=
agement to maintain or
enhance the biodiversity
values during the cpera-
tional and closure
phases of the project

To know what biodiversi-
ty assets the company
controls on its land and
is responsible for (stew-
ardship)

To understand and
monitor the impacts of
the company's activities
on biodiversity and to
assess the effectiveness
of biodiversity manage-
ment measures

Main outcomes/activities

Identify regulatory requirements

Establish appropriate and desired post-closure land use and
management based on stakeholder consultation

Set biodiversity- or community-led rehabilitation targets

Include minimum levels of biodiversity input (where a BAP is not
applicable)

Identify oppertunities for biodiversity gains (linked to BAP where
in existence or planned)

* |dentify and implement progressive rehabilitation

Ensure long-term sustainability of the rehabilitation actions in
terms of the desired management outcomes

L]

* Collect detailed qualitative and quantitative information on all
ecosystems and/or species to be targeted by biodiversity
management

Establish priority for and scope of BAP in relation to biodiversity
importance of site

* Set biodiversity targets, if possible in relation to national or
other level Biodiversity Action Plans

Define actions required to attain each of the targets

Monitor the outcome of these actions

Adapt management measures based on monitoring results
Ensure the long-term sustainability of the bicdiversity manage-
ment through appropriate partnerships and resourcing

Ensure the integration of the BAP with the EMS through review
and updating mechanisms

For all sites:
* Establish Bicdiversity Importance Category

For most extraction sites:

* Carry out standard ecosystem inventery (rapid bicdiversity
survey of ecosystems/habitats and key plant communities of
site and surrounding areas)

For sites with full ESIA:

+ Complete qualitative inventory of higher plants, vertebrates and
invertebrates especially characteristic of the lecal ecosystems,
including, if relevant, information on abundance and/or seasonal
use

For all sites with biodiversity management:
* Monitor selected, site-specific biodiversity indicators

For selected sites:

= Carry out qualitative biodiversity monitoring (e.g. species list) at
regular intervals

* Carry out quantitative biodiversity monitoring (e.g. status of key
species and habitats)

BAP : Bio diversity Action Plan
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Article written from the below source websites :

WEBSITES
International Association for Impact Assessment (IAIA): www.iaia.org
Business and Biodiversity Offsets Programme (BBOP): bbop.forest-trends.org
Global Reporting Initiative: www.globalreporting. org
The Economics of Ecosystems and Biodiversity (TEEB): www.teebweb.org

World Business Council for Sustainable Development (WBCSD): www.wbcsd.org
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COMMON IMPACTS FROM ANY ENGINEERING ACTIVITIES

B.V.Raju, Engineer (Mines)
Sagar Cements Ltd

An environmental impact on a construction site is an adverse affect from
these activities, on the environment. A large construction site can be seen as
construction of a dam or reservoir as hydroelectric plants, erection of industrial
buildings or a transport projects such as building of bridges and highways. This
essay focuses on three common environmental impacts from any civil engineering
activities on these large construction sites; pollution and altering the “job” water
and soil, which are grouped because they are interlinked; air pollution and noise
pollution. The mitigation measures to reduce these impacts are also focused on.

The affect on water and soil differs from dam construction to other large
construction works but in both, the soil and water is either polluted or indirectly
contributes to negatively impacting the environment. When damming a river,
sediment cannot flow downstream for deposition. Hence downstream of a dam or
reservoir, erosion continues with no deposition. This reduces the water level hence
affecting the rich biodiversity surrounding the river and also affects river animals
depending on deeper water levels to survive. Damming also eliminates seasonal
flooding which the ecosystem depends on. The ecosystem is altered with endemic
species sometimes not surviving and new species arising due to changes in the
environment. Water temperatures change in a dam, with cooler temperatures in
summer and warmer temperatures in winter. This also affects the wildlife
surrounding this area.

Water and soil pollution is a major environmental impact due to construction
if preventions are not taken. Diesel and other toxins from heavy equipment and
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construction vehicles, as well as construction waste, can leak out or spill onto the
ground. This can soak into the groundwater and poison the water, which can then
affect any living organism relying on that water. Surface water is polluted when
the site is cleared, causing soil to erode and run-off into waterways. The water
turns murky and most water animals die . Diesel and other toxins can also flow
into surface water, poisoning it and killing wildlife relying on that water. Water
pollution and soil erosion can be minimised by sealing all toxic products and storing
them far from any waterways or drainage areas . The wastewater created by any
construction works should be collected and disposed of in an environmental friendly
way. In order to minimise toxins from seeping into any groundwater, non-toxic
materials should be used.

The construction of a dam or reservoir has a great impact on pollutants
emitted into the air, however, there are some new proposed mitigation measures
introduced to help reduce this high pollution rate. Damming a river creates flooding
of the surrounding environment which leads to the death and decomposition of
carbon rich plant matter. This releases carbon dioxide into the atmosphere, a
greenhouse gas which is the most important contributor to global warming. The
decaying plant settles to the non-oxygenated bottom of the dam or reservoir.
Decomposition here produces and releases methane, also a greenhouse gas
contributing to global warming. In hot climates, the emission of methane is the
greatest and hydroelectric plants “can have a much greater impact on global
warming than fossil fuel plants” of the same scale. There are proposed new
mitigation measures to capture methane emitted and use it to generate electricity.
This will lessen the need for more dams and hence less carbon dioxide emissions
due to decaying plant matter.

Land clearing, heavy equipment and vehicle operations and the use of
concrete, silica, cement and other toxic materials, all result in pollutants being

released into the air in large amounts due to large construction works. The
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construction dust is particulate matter less than ten microns in size and invisible to
the naked eye. Due to its size, it can travel far distances and if inhaled, affects
respiratory function, causes asthma, bronchitis and other health problems. The
heavy equipment and construction vehicles used on site operate on the combustion
of diesel to release energy. This results in the emission of carbon dioxide and
other by-products such as; carbon monoxide, volatile organic compounds, silicates,
nitrogen oxides and other toxins. Carbon dioxide does not affect human health,
however, it is the most important greenhouse gas and the principal gas responsible
for trapping solar energy on earth and increasing global warming. Hence, large
emissions from construction, will negatively impact on global warming. The by-
products are toxic and hazardous to human health, causing respiratory problems,
cardiovascular disease, affecting development of children, etc.

To reduce air pollution from construction, several measures can be taken.
The construction dust should be controlled by spraying a fine mist of water on the
materials to keep it dampened, hence minimising the dust released into the air .
The construction site should also be screened off to stop any dust from spreading
to surrounding areas . To reduce the amount of pollutants emitted from construction
vehicles and heavy equipment, low sulphur diesel should be used and particulate
filters and catalytic converters should be frequently updated .

Construction sites consist of many workers, loud radios, heavy equipment
operated and construction vehicles moving; all of which creates high levels of
noise on and around the site. High levels of noise negatively impact on humans
residing near the site, causing; hearing loss, stress, sleeping problems and high
blood pressure. Research has shown that it also upsets the “natural cycle of
animals” .

Noise pollution can be minimised by enforcing some simple and practical
measures. Wall structures can be used as sound shields . Investments should be
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made in newer, silent machinery and equipments . When operating or performing
any noisy work, it should be done during working hours so as to avoid disturbing
surrounding residences sleep.

In conclusion, negative impacts on water and soil, air pollution and noise
pollution are thought to be the three most common environmental impacts due to
civil engineering on large construction sites. If no mitigation measures are taken
to prevent these, wildlife, human health and ecosystems all deteriorate with some
problems being irreversible. Large construction sites contribute greatly to these
problems and hence, mitigation measures should be enforced so as to lessen
these environmental impacts.
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THE IMPORTANCE OF ENVIRONMENTAL PROTECTION

G.Durga Rao,
Office Asst (Mines & Automobile)
Sagar Cements Ltd

In recent decades, many environmental problems have increased as the
result of human activities and unplanned management of the technological
development those interference ecosystems. Therefore, a dispute between the
importance of conservation and preservation of ecosystems to protect environment
and the necessity to satisfy human desire by sacrifice the environment has been
arise across the world. According to Glossary of Environment Statistics the term
“‘environmental protection” can be defined as the prevention to conserve and
preserve the standard healthy level of environmental media by reducing the
production of pollutants or polluting substances in environmental media (1997,
internet).Various human activities have induce many undesirable effects to the
environment which can be threatening human health, economic, natural resources
and gene pool of ecosystems such as pollutions, greenhouse effect, global warming
and soil erosion. In this essay, it is arguable that the environmental protection is
worth for fight due to the several reasons. Firstly, the environmental pollution is
one of the main reasons why we should fight to protect environment. Besides,
global warming is also another reason caused by the deforestation. Furthermore,
warm climate change and flood also increase the opportunity of spread out pests
and vector diseases.

Pollution can be divided into four types; water pollution, air pollution, thermal
pollution and sound pollution. Fossils fuels used in most factories, petroleum and
gas usage for vehicle is the major cause of air pollution. Environment pollution
can also be an addition harmful substance that could affect human health and
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human life. environmentalists should fight for a better environment because
pollutions caused by burning of fossil fuels will results in severe environmental
problems such as the occurrence of acid rain due to the production of sulphur
dioxide (SO2) and nitrogen monoxide (NO). combustion process not only increases
the concentration of carbon dioxide(CO2) in the atmosphere but it is also the main
source in producing high level of nitrogen monoxide(NO) and sulphur dioxide (SO2).
These are the two major reactants that cause the formation of acid rain. Acidity of
acid rain changes the pH of the river water and lakes which then disrupt the nature
habitat of aquatic organisms and reduce the chance of survival of aquatic
organisms, for example fishes cannot survive due to lack of oxygen. In addition,
the insoluble aluminum ions added to the water can causes water to become
poisonous which can also be known as water pollution. For example, Norway has
blamed that the sea and lakes are poisoned by the formation of acid rain for many
years due to the unclean air pollution that comes from Britian’s power stations

Since the global concentration of carbon dioxides have increased given the
reasons of combustion of fossil fuels and also human activities such as
deforestation. The reasons for deforestation are usually resulted from cutting down
the forests for lumber logging and also for building a new farming for animal.
Forest can also be known as “carbon sink” because trees can be used as an
absorber of carbon dioxide in the environment and in returns release some oxygen
to the atmosphere. However, unplanned deforestation activities have significantly
reduced the concentration of oxygen (O2) and caused the rise in temperature of
the Earth. Every doubling the concentration of carbon dioxide in the atmosphere
is sufficient to rise the global surface temperature by 3.26 A°C. Rise in global
temperature will significantly caused ice melting, the Arctic sea ice is continuously
melting and the amount of melted ice can fill up to as large as two Britain country
. Meanwhile, the consequence of ice melting at Arctic has increased the sea water
levels. According to the evidence gathered , the sea water level has increased by
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2.6% which has the same volume with 49 microns per year spread across the
oceans from over the world due to the distinct value between the density and
temperature of ice and sea water . In addition, the polar bear will also face extinction
in the future due to global warming. Based on the report from National Geographic
News, several studies that have been conducted by the U.S. government has
show that melting of Arctic’s ice that caused by the global warming will endangered
two-thirds of the world’s polar bears and cause them to face extinction by 2050.
Given the above fact, environmentalists should fight for a better environment and
save our earth.

Furthermore, environmental protection should be implemented due to warm
climate changes and flood which heighten the risks of spread out pests and vector
diseases. Some infectious diseases such as malaria, dengue, cholera and
encephalitis can also spread out rapidly throughout the whole area by mosquitoes,
flies and other insects those usually adapt to live in warm weather region. As
World Health Organization notes that contamination of water resources due to
the occurrence of flood enlarge the chances of getting water-borne diseases and
also for mosquitoes to carry disease around the environment . Malaria and dengue
fever have threaten the Southeast Asia and South Pacific island due to the climate
change as increases the population of mosquitoes and migration of refugees.
Hence, it can be concluded that flood and climate change will destroy our safety
health environment. Moreover, high temperature in the river will encourage the
growth of algal broom and causes the water pollution index to increases and
decrease the amount of oxygen supplied for the aquatic organisms. Since the
river water pollution increases dramatically, the level of biochemical oxygen demand
which known as BOD level also will increases. The higher the biochemical oxygen
demand level will result in the higher of the pollution level. For instance, large
amount of blue-green algae devastate the nature of the universal solvent and
threaten the public health by releasing toxins into the water. Diseases and infection
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that can cause by the algae’s toxin are sore throats, gastro-enteritis and skin or
eye-infections.

In conclusion, there are several factors described above that strongly
supported the argument to fight for environmental protection and create a better
environment. Some of the reasons include environmental air pollution which
increases the concentration of carbon dioxide that caused the formation of acid
rain. Another reason is one of the side effects like global warming caused by the
deforestation which increases the global temperature caused the occurrence of
ice melting. Moreover, the global warming change the climate become warmer
and flood encouraged the growth of the pests and vectors like malaria and dengue
fever to spread the disease out to the environment which increases the level of
biochemical oxygen demand. Therefore, the environment should be protected for
a better life in future.
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REDUCTION OF GLOBAL WARMING
AND MAINTAINING SUSTAINABILITY

M.Baskar Reddy
Dy. Mgr (Mines)
Sagar Cements Limited

Global warming is defined as an increase in the earths atmosphere. It is
really harmful for environment. Pollution is also one of the big cause of global
warming. Pollutions such as air pollution, water pollution, soil pollution and
greenhouse gases contribute to the global warming. Greenhouse gases particularly
human produced carbon dioxide are responsible in increase in global warming.
Global warming could result various deadliest effects such as spread of diseases,
warmer water and more occurrence of hurricanes, natural disasters, migrations,
conflicts and wars and so on. In order to avoid such effects, global warming cannot
be totally eradicated but it can be reduced drastically. Global warming needs serious
attention about its effect and measures need to be taken to reduce global warming
in order to maintain a proper sustainable environment.

Global warming apparently is an increase in the global temperature but the
change of temperature will not be uniform everywhere. The change in temperature
is also called greenhouse effect. Troposphere which is known as the lowermost
layer of the atmosphere traps heat by natural process due to the presence of
greenhouse gases resulting into the change in temperature of the earth. The more
the concentration of the greenhouse gases, the more is the amount of heat being
trapped. The temperature of earth would be very low but in the presence of
greenhouse gases the temperature of earth is comparatively very high which we
called global warming.

Researchers estimated that the earths mean temperature will rise between
1.5 to 5.5 degree Celsius by 2050, if the input of greenhouse gases continues to
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rise at the present rate . Another effect of global warming is the rise in sea level. It
also changes in pattern of rainfall which affects the distribution of vector borne
diseases such as malaria, elephantiasis, and so on. Global warming has also big
negative impact on agriculture. Soil moisture and vapor transition will increase
which may drastically affect agricultural production. The increase in temperature
and humidity will increase pest growth like the growth of vectors for various
diseases.

Several measures were taken in the past to control global warming. There
are more measures constantly being taken every now and then. The main idea is
to cut down the rate of use of Chlorofluorocarbon and fossil fuel. Agriculture also
helps in reducing global warming. Now a day’s most of the farmers use chemicals
in their crop to grow them faster and make them more attractive .This has bad
effect on our environment which is also indirectly increasing global warming. This
cause pollution as well as make most of the people sick. So, chemicals shouldn’t
be used in agriculture. Farmers should think about environment rather than money.
Natural pesticides does not harm environment. So, natural pesticides should be
used to make crops healthy. Small things which are unnoticeable also have big
effect on environment. So, all of us should be more careful and think about its
positive as well as negative aspecits.

Specially recycled, less using, and re using is a very important method to not
only less using the waste products but also to help maintain the budget which
keeps the economy flowing. Products such as papers, plastics, aluminum cans,
and glasses can be recycled for re utilizes purposes. We should reduce using
waste which cannot be recycled. Also we should not throw papers everywhere.
Instead we can start from our home by collecting papers and later on give it to
recycle. Reusing or recycling programs have to be maintained in every place from
house to school as well as businesses and streets. In fact, by recycling half of the
waste product 2400 pounds of carbon di oxide can be saved annually. For example:
In my college we have two trash cans nearby in one its written waste only and in
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another its reuse. So, those students are throwing papers, plastics in reuse and
other unnecessary trash on waste only. It will be easy for them to re-use the
papers and save from pollution.

Now technology is stepping forward day by day. They are making new ideas,
new programs and new inventions. They are making different electrical production
from which we can reduce using fuels and things which harm environments. For
example: | am from Nepal and when | was small my mother used to cook food by
burning woods but as | get older | saw many changes coming, then my mother
started cooking food from fuel. Now we are here and my mother cooks food from
microwave or oval which is electrical. Not only in the case of making food .Cars,
computers and other many things has changed due to the progress on technology.
Few years ago cars used to smoke emission which made air pollution and the
sound from that made noise pollution but now here is car with no pollution. Slowly
we are saving our environment. New techniques are making our environment as
well as our life better. Also not only environment but its reducing global warming.

On the other hand, usage of energy efficient products could help in reducing
global warming. For example, if we buy a car that offers good mileage doesn’t not
only save fuel but also produce less carbon dioxide which helps to protect the
environment. In fact, any vehicle that runs by battery would be better than any
other vehicle that runs by fuel. Also drive less and drive smart is another technique
that can be used practically in our daily life. Less driving means fewer emissions
and fewer emissions means less chances of global warming. | have hybrid car
and | am saving lots of fuel. | think cars like hybrid should be made more which will
help in reducing global warming.

Apart from that, we could also plant a tree which is another method to reduce
greenhouse gases. Plants and its photosynthesis process are really very important
for environment. Photosynthesis is a Natural process in which plants absorbs
carbon dioxide and gives out oxygen which indicate safe environment. According
to a report by environmentalists, a single tree absorbs one ton of carbon dioxide
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during its life time. Cutting tree will affect everyone. When plants are removed, the
soils they observe also come out which cause heavy rainfall and destroy everything.
With that removal of forest or tree there will be more carbon dioxide and less
oxygen which totally harm environment. Deforestation is very dangerous for our
environment which causes global warming. We should reduce cutting tree but if
we really need to cut tree then we should plant another tree which will help in
reducing global warming as well as balance the environment.

Everyone is thinking about reducing global warming. Besides following all
the possible methods and techniques to reduce the production of carbon dioxide
and greenhouse gases, it is very important to be aware from personal level to help
reduce the global warming. Population is increasing day by day. And growing
population has biggest effect on global warming. The way they live, the food they
eat and everything affect environment. So, less population will surely help to reduce
global warming. Education also plays one of the biggest roles in reducing global
warming. Many people don’t even know what is mean by global warming. So,
every individual should be made aware of the effects of the global warming which
would help reduce the increasing temperature of the earth due to global warming.
It's a tough task to reduce global warming and every individual should contribute
as much as possible in order to reduce the global warming and maintain the
sustainability.

Since there is little doubt that global warming is influence by human actions,
it can also be stopped by our own actions. Something should be done to stop it
before it turned out to be very bad. We can act towards things that produce little
greenhouse gases as much as possible. Our own approach can makes a difference
in protecting our environment and making it sustainable as much as possible for
the generations to come.
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4-RE TO PROTECT ENVIRONMENT

Maneti Thirupathi Reddy,
Tummalapenta Limestone Mine,
UltraTech Cement Ltd.,

“The world has enough for everyone’s need,
but not enough for everyone’s greed.”

Mahatma Gandhi

God has given sufficient resources for food, air, water and energy to fulfill our
requirement if we use those resources in limited quantity otherwise we may be in
trouble. We cannot produce the resources but definitely we can preserve those
precious resources for our own lifetime and for the next generation also, by means

of 4Re’s

Reduce, Reuse, Recycle, And Renew.
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% Basics of 4Re’s:

The most effective way to reduce waste is to not create it in the first place.
Making a new product requires a lot of materials and energy: raw materials must
be extracted from the earth, and the product must be fabricated and then
transported to wherever it will be sold. As a result, reduction and reuse are the
most effective ways you can save natural resources, protect the environment,
and save money.

Recycling is the process of collecting and processing materials that would
otherwise be thrown away as trash and turning them into new products. Recycling
can benefit your community and the environment.

Renew the used resources as well as use the renewable resources, the most
important are renewable energy sources.

% How to Reduce and Reuse:

Look for products that use less packaging. When manufacturers make their
products with less packaging, they use less raw material. This reduces waste and
costs. These extra savings can be passed along to the consumer. Buying in bulk,
for example, can reduce packaging and save money. Always carry a bag while
purchasing, it will reduce the use and waste of plastic hand bags.

Buy used. You can find everything from clothes to building materials at
specialized reuse centers and consignment shops. Often, used items are less
expensive and just as good as new.

Buy reusable over disposable items. Look for items that can be reused; the
little things can add up. For example, you can bring your own silverware and cup
to work, rather than using disposable items.

Maintain and repair products, like clothing, tires, and appliances, so that they

won’t have to be thrown out and replaced as frequently.
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Borrow, rent, or share items that are used infrequently, like party decorations,

tools, or furniture.

One person’s trash is another person’s treasure. Instead of discarding

unwanted appliances, tools, or clothes, try selling or donating them. Not only will

you be reducing waste, you'll be helping others. Local trusts, community centers,

thrift stores, schools, and nonprofit organizations may accept a variety of donated

items, including used books, working electronics, and unneeded furniture, medicine

etc.

% How to Recycle and Renew:

Recycling includes the three steps below, which create a continuous loop,

represented by the familiar recycling symbol.

Collection of
used and waste
material

Processing

Purchasing new
products made from and
recycled material

Manufact-uring
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There are several methods for collecting recyclables, including curbside

collection, drop-off centers, and deposit or refund programs. Visit How do | recycle...

Common RecyclablesAfter collection, recyclables are sent to a recovery facility to

be sorted, cleaned, and processed into materials that can be used in manufacturing.

Recyclables are bought and sold just like raw materials would be, and prices go

up and down depending on supply and demand in the United States and the

world.

This way we can recycle many things around us like tyre, paper, lubricants,
batteries, glass and the most common is plastic.

Use renewable energy sources like Solar Energy, Wind Energy, Geothermal,
Animal/Human power, Biomass, Hydropower, and Tidal Energy at coast line.

Benefits of 4Re’s

Prevents pollution caused by reducing the need to harvest new raw materials;
Saves energy;

Reduces greenhouse gas emissions that contribute to global climate change;
Helps sustain the environment for future generations;

Saves money;

Reduces the amount of waste that will need to be recycled or sent to landfills
and incinerators;

Allows products to be used to their fullest extent.
Prevents usable goods from going into landfills
Helps your community and those in need

Tax benefits may be available

LL ¥
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There are many more ways to protect environment- revise your thinking,
refresh your mind, rebuilt your infrastructure, review your action, regulate your
need, return what you take, recover losses, because the resources are available
to retain environment if we remember, otherwise environment will remind us after
time to time...

REDUCE, REUSE, RECYCLE, AND RENEW FACTS
ALUMINIUM

It takes 95% less energy to recycle an aluminum can then it does to manufacture
a new one. Over 80,000,000,000 aluminum soda cans are used every year. A
used aluminum can is recycled and back on the grocery shelf as a new can, in as
little as 60 days. Every minute an average of 113,204 aluminum cans are recycled.

Over 50 percent of the aluminum cans produced are recycled.
Two-thirds of the aluminum ever produced is in use today.
STEEL

American made steel cans contain about 25% recycled steel, Recycling one ton
of steel saves mining 1.1 MT of iron ore, 0.45 MT of coal and 0.08 MT of limestone.

PAPER

Recycling one ton of paper saves 15 trees. Making one ton of paper using recycled
paper uses only about 60% of the energy and water needed to make a ton of
paper using virgin materials. Every ton of paper recycled saves landfill space.
Recycled paper produces 25% less air pollution than paper made from raw
materials
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GLASS

States with bottle deposit laws have 30-40% less litter by volume. Recycling 1 ton
of glass saves 1 ton of natural resources. Glass containers save 9 gallons of fuel
(oil) for every ton of glass recycled.

Most bottles and jars contain at least 25% recycled glass. It only takes one ounce
of ceramic to contaminate one ton of recycled glass resulting.

PLASTIC

Recycled soda bottles can be made into fleece clothing, sleeping bags, carpeting,
and Other textiles, other items made out of recycled plastic include decking, outdoor
furniture, Planter’s boxes, kitchen utensils, office supplies and more, Enough plastic
bottles are thrown away in the United States each year to circle the

Earth 4 times, approximately 88 percent of the energy is saved when plastic is
made from plastic, rather than from the raw materials of natural gas and oil. It
takes 36 2-litre PET bottles to make one square yard of polyester carpet.
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“MINING ENVIRONMENT AND MINERAL CONSERVATION”

AKHILA

Jaggayyapeta Limestone Mine

Minerals are one of the most important Resources is our life. They provide

sound base for the “Economic Industrial Growth”. inerals are indispensable part

of our life. The thing which we use from a tiny pin to long tall Building everthing
was made up of mineral Resources.

Our country is blessed with ample of mineral resources but the disbibution of
these Resources is uneven and they lack some (or) the other facilities to access
to those mineral resources.

Mining is the extraction of the valuable mineral resources from the Earth. All
the valuable mineral Resources like cool, petroleum etc.. are taken from the Earth
by this process.

We can see mining process in our surrounding ex vspnines this make our life
producing row material for Industries this will improve the Economic government.
Environment also needed to be saved in all hand in hand.

The advantage of the mining :-

*  Well structural mining engages with the local joles, raising the living standard
of the people of the community as for mining Industries are needed to set up
which provides hand gull of work for the people such as there will be requirement
of labourer, transport facilities.

*  Revenues generated by the mining industries helps in the development of the
locality and it can play a role in Economic and country’s development.

*

Mining is a source of extraction of the minerals resources important for
maintaing and upgrading of living standards and it's an extraction of valuable and
non renewable resoures which plays (or) made our life style this much luxories
and satisfactory to all.

Now, if we look forward about the demerits causing by the activities
such as minning. We can come to know that
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“There is Enough for everybody’s need but not for anybody’s Greed”
By Gandhigi

This well known adage gives us a brief explaination that God has created
resources equally for all the members of manking but the greedy of the few
members making it an accesible for all.

The disadvantages of the Mining Process :

*

The mining means extraction process is including Blasts which will disturb the
surrounding environment.

*  The industries will be dispose their waster into the near by ponds which will
pollutes the water and all the acquatic floro and fauna gets disturbed due to minning.

“When the last pond was polluted, lass tree was cut, last fish was die
then the people will come to know that they canol money”

*

For this establishment they need a large place where the minerals are available
so that they will clear forest area and establish factries this is leading to
deforestation.

*  The minning process will spoil the water, land and also even the air they
breath is purely poluted and labourer are becoming total this tolls us that

“Money is a Good servant But A Bad Master”

all the states are in the alarming condition so we need to become consious
about situation.

“Why do we need to conserve minerals” :-

*

In the recent years the rate of consumption of minerals was becoming (or)
increasing at a rapid fast which may in future can lead to “Energy crisis”.

*  As there was only 1% usable minerab on eath.

*

Some of the resources are non - renewable and it may take million of years to
be renewed which we are using that may extinet for future generation.
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“Steps to conserve the mineral & our environment” :-

*  Technology should be improved so that they can creat alternative resources
for the future development.

*  People need to be get aworeness about proticting Environment and judicious
use so that they can sustain for long time.

*  Sustainable Minning :- Without disturbing

Environment streps needed to be takes by government for the reducing mining
spots.

*  People needed to use CNG as there cooking fuel.
*  People should take active participation in the vanmahotsava programes

*  The minning industries are needed to take more important role in the protecting
environment.

Being an responsible citizen we need to take a active role in the protecting
our environment and we need to take the inspiration from “Japan example : this
country is not Blessed like our country writh natural resources but than
also it was developed but we are still at developing stage as they are improved
in the technology so they are talented in the exports and imports”

*  Our country is the countres having highest young population.
“To days citizens are Tomorrows Ruless of the nation”

* it says us that the development was in the hands of the youth.
So they need to take active participation.

So, | conclude by telling that such activies need to be organised by
government for creating awareness in people.

‘I am not jealous of mines because its mine”

SAVE ENVIRONMENT - SAVE EARTH

<22nd MEMC Week Celebrations 2015-16 79)




MINING ENVIRONMENT AND MINERAL CONSERVATION

G. Durga Prasad
Jaggayyapeta Limestone Mine

As the day to day activities going on in the environment, one of the main
activities in MINING. This is done for the development of the country. As the raw
materials for factories from the mines the mean outcome is the minerals. Minerals
are the homogenous substances uniform in structure and composition. The things
which we use from a tiny pin to a towering building all are made of minerals.

As we are the citizens of the world we need to protect the minerals. Minerals
are now being used more and more. So that the quality of minerals is reducing
and accordingly the cost of them increasing. So we need to improve quality of
minerals which is possible only by following sustainable development. It means
development taking place without damaging the environment and we should also
keep a sympathic dialogue that not only we should use minerals. But also the
comming generation to use them so that we are in a stage to achieve our Goal.
Many mines are taking place in the world. The compesition from one country to
another country makes the resources less quality and more cost. This leads to
the lack of resources in future. The main thing which makes these variations is
due to the differece between the developed and developing countries.

So we should conserve the minerals so that we can be saved for an country.

India is one of the most populated country but it lacks something. So that
from my grand father’s grand father and fill now it is known as developing country.
We should use the resources in a limited way we should make people aware of
there activities like mining and picking ones more and more from the earths crust.
This will make our country Not only our country but also whole world to live on to
maks life easier.
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MINING ENVIRONMENT AND MINERAL CONSERVATION

SK. BASHEER
Jaggayyapeta Limestone Mine

Mineals are natural chemical compounds uniform in structure and composition.
Minerals are chemical compounds and have defenable internal structure. Minerals
are very important sources of our country.

Properties of Minerals :-

1) Minerals are in wide range of colours, textured, crystal found, dencity etc.....
2) Menerals are available in solid, liquid and gaseous state.
3) Minerals provide strong base for economic and industrial development.

Minerals are an indespensible part of our life. Every thing from a tines tin
through a towering building all are made up of minerals. The railway tracks, roads,
buses, cars are manufactured by minerals and run on power resources derived
from the earth. Minerals are in many forms. Mica, coal, iron ore, manganese are
the examples of some of the minerals. Orissa is the largest producer of bauscite
in India. Kudermurk mienes in karnataka is the largest producer of from ore in
India kurnool district in A.P. is the largest producer of meca in the country. There
are many resources available in large quantity. There are many coal mines in our
country. Many of the political leaders are supporting the mining of coal and
occupying huge quantities indiscriminately.

Importance of Conservation of Minerals :-

There is a need to conserve minerals as they are getting reduced.
1) The volume of workable menerals is only 1% of the earth’s crust.
2) The rate of consumption of the minerals is very fast.

3) Many of the resources take millions of years to form thus ther is a need to
conserve menerals.
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4) Some of the resources are non-renewable resourced and are shortly leved.

There are various resources in our country Galghat mines in madhy a pradesh
is the largest producer of copper. Orissa is also the state that have more production
of manganese and Irone ore. Leme stone is one of the most important rock meneral
in India. It is produced from calcium corbonates (or) magnesium carbonates. It is
used as a raw material in cement factories and used as a raw material in smelting
of Iron in blast flornaced. Now a days menerald are being depleneshed due to the
human’s greed. Due to meaning, there are many problems getting arrived in our
environment. Due to mining, the chemicals & dust are released in to air rest and
causing pollution. There are also resulting in acid rain and global warming. The
human life is getting disturbed. Thus there is a need to converse mines.

Measured to conserve resourses :-

1. People should be made aware to use resources in a planned way.
2. Minerals should be recycled, so that minerals can be conserved.
3. Government should take necessary steps so that minerals are conserved.

4. Minerals should be conserved so that they are useful for the future generation.
Minerals are an indespinsible part of our life. So we should conserve minerals and
keep our environment clean and purify. So, we should converse minerals to sustain
our minerals. Conservation means utilizing minerals in a sustainable way. So it is
our duty to conserve minerals. Government should take necessary steps so that
excessive mining should be banned and they should be conservated. Conserve
minerals and make life easier.
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ENVIRNOMENT
S.V. LEELA SAGAR REDDY

An environment includes all the natural resources which surround us to help
in number of ways. It provides us better medium to grow and develop. It gives us
all things which we need to alive our life on this planet. However, our environment
also nedd some help from all of us to get maintained as usual, to nourish our lives
forever and to never rain our lives. The elements of our environment are declining
day by day because of the man made technological disaster.

We need to maintain the originality of our environment to continue the life on
the earth, the only place where life is possible till now in the whole universe. World
Environment day is a campaign being celebrated for years every year on the 5th
of june in order to spread the public awareness all over the world towards the
environment safety and cleanliness. We must participate in the campaign
celebration to know the theme of celebration, to know ways of saving our
environment and to get aware about all the bad habits which declining the
environment day by day.

We can save our environment in very easy manner with the little step taken
by every person on the earth. We should reduce the amount of waste, throwing
wastes properly to its place, stop using poly bags, reuse some old things in new
ways, repair and use broken things instead of throwing it way, see how much it
would take to repair them, use rechargeable batteries or renewable alkaline
batteries, make use of fluorescent light, rain water conservation, reduce water
wastage, energy conservation, minimum use of electricity, etc.
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ENVIRONMENT ASPECTS

Y. SPANDANA
Introduction :

A clean and healthy environment is part and parcel of the wealth and quality
of life that we parcel of the wealth and quality of life that we desire for ourselves
now and for our children in the future. People demand that the air they breathe,
the water they drink, and the food they eat is free of pollution and contaminants;
they want to live undisturbed by noise, and they want to enjoy the beauty of the
country side, unspoliled coastlines and mountain areas. They also want a world
that is not threatened by climate change.

Healhty and balanced natural natural systems are essential for supporting
life on this planet. Society relies on nature to provide us with the resources for our
survial; air, water, food, fibers, mediciens and building materials.

The scientific researches, conducted over centuries, show that the pollution
of the atmosphere reached its top.

Sources of Environmental Pollution :

The atmosphere contains a lot of dust, which travels from the surface of the
earth and partially, from space, as strong winds pick up water particles from seas
and oceans.

There are some basic sources of pollution of the atmosphere: Industries,
transportation devices and others. industrial production and its waste products
are the strongest pollution of the air. Their sources of pollution are thermal power
stations, which together with smoke, throw out sulphurous and carbonic gas in the
air. The metallargical enterprises, especially nonferrous metallurgies, fil the air
with nitrogen compounds of phosphours, particles and compounds of mercury
and arsentic, chemical and cement work.

Environment Safety Precautions :

Indirect emissions from burning fossill fules to heat the can be reduced by
switching to alternative fules, including natural gas, biomass and waste-derived
fules such as fires sewage sludge and mumicipal solid wastes. These less carbon-
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intensive fules could reduce overall cement emissions by 18-24% from 2006 levels
by 2050.

Alternatively efficiency measures can reduce the demand for fuel by addressing
he production process itself or through technical and mechanical improvements.
While some esimate that energy efficiency improvements could achieve emission
reduction of up to 40%, some industry analyses suggest that producers may have
already exhaused this potential without additional financial incentives further break
throughs could be difficult.

BIOLOGICAL HAZARDS :

These include the existence of viruses, bacteria, fungus, parasities or any
living organism that can cause disease to human beings.

Accident Prevention :

Accident Prevention refers to the plans, preparations and actions taken to
avoid or stop an accident before it happens. “Prevention is better thatn a cure” is
an old and popular proverb, which means it is betler to stop bad things from
happening than to fix them after they have already happened. Accidents are
prevantable, but steps must be taken to prevent them. Many accidents occur due
to human factors. These factors include unsafe acts un-mindfulness, negligence,
lack of knowledge and training.

Safety Plan :

A safly plan is a formal procedure to be followed in case of emergency in a
work place. A safety plan is a formal documented procedure that is to be followed
by all the members of the work place in case of an emergency. For example, a
construction company will have a construction safety site plan, while oil & gas
companies will have a different site plan as compared to the construction safety
site plan while oil & gas companies will have a different site plan as compared to
the construction safety site plan.

SLAM PRINCIPLE :

Personal risk assessments management is a step - by step process used to
eliminate or mitigate risks before preorance a specific task.
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CHALLENGES TO ENVERONMENTS
MANAGEMENT PRACTICES IN MINES

T. MURALIDHAR, India Cements

Minins has been and continues to be a major contributor to the economic growtes
of the most of the developed and developing countries. A high environmental cost
which has been associated with years of unvesulated mining and mineral -
processing activities made it realised to strike balance between mineral
development on one hand and the greening of the environment on the other.

Introduction : Environmetal problems associated with waste and emissions
produced from various mining activities have forced organisations, facing
competitive, resulatory and community pressures, to move towards greening the
mines most of the adopted green solutions especially in India following traditional
methods of approach does not eleminite the pollutants, best moreles fronsforus
from one medicen to another.

Mining Industry perform various activities such as extraction of minerals,
processing of minerals and transportation of these minerals to market place years
of unresulated mining and mineved Processing activities like drilling, blasting,
crushing and other associated activities have not coure without high environmental
costs. The potential social and environmental issues associated with mining and
mineral processing operations are both significant and complex to manage. As
business is associated with low investment capacity and poor working conditions,
which autovces use of traditional technologies and unskilled man power, which
ultimately negative affets productivity and maintenence equpment. This results in
consuption of move energy and generation of more waste making it most pollwtant
seetor. The negative impact of mining on healthy, land, mater, air, plant and animals
and other aspects of society can be reduced by careful planning and implementation
of mining activities. minerals are the basic raw materials which contribute to the
growth of boter industrialised and industrializing countries, trdicious utilizations of
mineval resources promotes the economic development to natwn and its people.

<22nd MEMC Week Celebrations 2015-16 86)




The growter in indueas mining industries duto to sultable policy and investment
climate supported by davourable market demands has intensitied the adverse
impacts on environment.

Import of Environment by mining :

A lack of appropriate technology, primitive extraction techniques, a retultance
to plan and disregard towards environment issues of mining inductries have led to
wasteful mining, poor mineral recovery, the generater of mass mine waste, seasonal
scorcity of ground water, drastic damage to land scapes, alteratous to drainage
patlerns and a number of environmental threats including.

Air : Dust produced from various operations in mines and movements of heavy
vehicle on hard roads also contribute to are pollution.

Water qualities : The major impacts are water pollution deerto evosion, oil and
grease, countamination of water bodies due to discharge of mine water, pollution
from domestic and sewage effects, sedementation of river and other water bodies,
leached from wash - off from dumps solid waste disposal sites, broken rocks,
toxic waste, salinity from mine fine and acid mine drainage.

Noise and vibrations :

A cum, lative effect of the mining activitees like, drilling, blasting, crushing
and material trasporatation produces huge noise and vibrations in the mining area
leading which results in heaving loss, other health related problems and loss of
performance.

Impact of mining on Ecology :

Asa result of mining, significant areas of land are degnadeed and existing
ecosystem are preplaced by undesvable wastes. The mineral extraction process
drastically alters the physical and biological nature of mixed area.

Challenges to Green Management practices

Optimization of the environmental performance throgh good housekeeping
and total quality management necyling of waste and non - renewable produts,
substitution of, or a ban on the use of environmentally unfriendly products.
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Size of fi :

Small scale mine owners of Industrializing countries like India lack of technical
or financial capabilites her proper exploitation, mining development mineral
extraction or process. They often lack sufficient mechanical equpment and
adequate maintanance facilities which reduce output per unit and increase waste
production small scale mines are not subjected to regulaltion under mines act and
much of small scale mining activities are carried illegally thus difficult to monitor.

Society Pressure : Local people object to proposals for increased mechanisation,
contending that it would reduce employment opportunities of resident mines.
Because of operations are therefore highly redimentary, unhealthy and unsafe
practices, and negligene towards environmental degradation.

Poor Legislation : A frequently chang regulatory climate of India. Obstructs long
environmental plans, and discourages a mine from implementing greener
management practices corruption and lack of political will also play its role in non
- performance of these related pollution control measured. Enforcement is a key
drawback with resulatory arrangements in the sector.

Lack of Divert Incentives :-

In the mineral industy resulatory costs cannot be passed on to consumers because
international metal prices are determined in terminal auction markets and cannot
be controlled by the producers. The policy of the requiring firms to reduce pollution
at source, which necessary involves changing their production technology and
organisation overlooks the possibilities that firms might already so serching for
new ways to improve metal recovery, reagent use, energy efficiency, water
conservation.

Financial constructs :- Environmental management practices need high levels
of founding. Specially some companies spend money in adopting environmental
measures employee environmental taining and appropriate equipment changes
to conventions technologies could make workers and managers obsolute, and
would require investment by courpaules in training programmes, an added
difficaults for firus with a limited budget.
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Technical barriers :- Many mines in India not awave of the curent version of
technologies or fast to identify the areas where these advanced technology could
be used. Solved mines shortage of expertise is experienced.

Lack of management commitment :-

Top management most of the mining companies is less concerned over
environmental issues and reluctant to allocate adequate financial, technological
and human resources to implement the green management practices.

Lack of Employee commitment :-

Mining companies do not have proper performance evalution system, they
also do not have proper rewavding scheme for employees to motivate them to be
held responsible for protecting environment.

Lack of awareness :-

Poor awareness regarding environment among the politicians, citizens and
bureaucracy is compounded by the low levels of literacy and poor mass media
concern. Regulations at all levels are severely limited by lack of adequiate and
usuable information also clarity and defination on several aspects pertaining to
mining operations.

Inappropriate Approach to Implementation :-

Many enterprises mistakes begin implementation immedeatly following an
initial environmental diagnosis without criticalls reviewing objectives adn policies.
Indian mining sectors have effective monitering system, whose primary purpose
is to assers the mines actual environmental performance against the started
environmental policies, objectives and targets short term focus is another
contributing facter in failing to achieve the desired environmental culture.

Conclusion :- Idetification of potential barriers can help the manager develop
stratagies to minimize the impact of those barrier. All the barriers may not be
equally appicable to each and every organization. Managers may also riview the
barrier that may be appropriate to their organization so that they can pay more
attention to this or conpared to others on the list regional governments has also
an important role to play in proding training opportunities and in ensuring that
safety and heaalth regulations are appropriate and obberved.
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ENVIRONMENT AND ITS PROTECTION
B. DEVI PRIYA, Srichakra Cements Ltd.
First let us read the nature praye :

| humbly bow, the flocks of birds whose twitterings make melodius morning
and songs and streams of tree whose greenary swa the mother early and fill the
air with glorius gases.

Oh! my mother earth, | take the message of dignity of hard work through
never resting one’s ants of strength of unity through a flock of crows. | realize that
twinkling squirells and tangling leapords also have a right to live like me. | promise
that i shall not disturb their, habitat. | shall not misuse the natural resources and
polute the nature with pestisides and plastic wastes. | shall behave wisely and
strive for the eradiation of superstitions. | promise to conserve the biodiversity and
behave with asthestic scientific altitude to protect nature.

“Amen”.

In the above prayer we promised about the flora and fauna and its destruction
and protection also. | also observed our environment being destroyed all the world.
All are not destroying it indirect or direct but are being destroyed. We all strive for
the nature and its conservation also.

Indirectly :

Take a paper for the example. | know that it is being prepared by wood pulp
and this wood pulp is being brought from trees of forests.

So, | know thing and | will not make a lot usage of paper now.

But, what all about the remaining literates or illiterates they may not know the
value of a paper.

So, as per my opinion there must be some other nature destroying things.
Directly :

As we are seeing television and reading newspaper about the smugiling of
the red sandal wood. We know they are also a part of future. If such trees are
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being transfered for the usage; In our, next generation we can only see such
plants in museum.

So, as our responsibility to strive for the nature we should stop such smugglings.
ENVIRONMENT :-

The natural vegetation being in all our sourroundings.
Eorests, a part of environment :

Many people get adoubt that are forests a part of environment. In this type of
issue | say that forests are also a part of environment.

So, forests are also our responsibility to be saved.

In these forests only the wild life and also all the flora and fauna also lives.
They are also our responsibility.

These are also used by the tribals. They use these forests in a direct way.
They take honey from forests, they build their houses by the branches etc..... and
soon. Not only these they even cultivate in these forests.

FLORA AND FAUNA'S SORVIVAL :
Flora means for the flowers and plants and fauna means for the animals.

This flora and fauna also depends on these forests only. They eat in forests,
sleeps in forests, walks in forests and all other are also at forests itself.
This is also a part of environment.

*

Environment means not only forests and trees but also all the vegetation
around us.

ENDANGERED SPIECES :

The spieces which are in danger of extintion.
Treatened Spieces :- The spieces are likely to become extint in future.
Extint Spieces :- The Spieces which have become wiped off the earth.
Q. Is their our role in making treathened spieces to not be extint ?

A. Yes as a part of this environment, we should follow the things given below :-
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1) For the each birthday or once in a year plant a tree.
2) Do not harm any of spieces.

3) Do not tolerate to any of disobediance to any animal or plant.

MINE (Harm to environment) :- A mine is a place. Where we dig minerals.
Q. Mines is safe or harm

A. Mine can always become harm because there we do many blastings clean
off the mountains also.

So its always a harm place.

* Plant as much as possible trees in the mine to prevent pollution.

MINERALS :-

A solid naturally occuring inorganic substance.

MINERAL CONSERVATION :-

Use of minerals. Minerals are always non - renewable resources. They cannot be
replenished and their reserves created onece are depleted.

MEATHODS :-
Use of minerals in a planned manner Recycling of metals

Use of alternative renewable substitutes.
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BE ALERT BEFORE SEE A SWEET DREAM
PARTHA SARADHI MAJI, Jaypee Balaji
A Growing problem :-

Inhuman life, some basic civic amenities like sleep, rest, food, bath, etc, are
very essential. But unfortunately today a growing problem i.e, day-to-day increasing
the pollution at our atmosphere presenting us an unpleasant life. Air pollution,
Water pollution, Soil pollution, Sound pollution, etc., are coming forward towards
the human life like a virus for a bad disease. We suddenly awake in the mid night
to see an abysmal dream. Air pollution has been a steadily growing problem for all
industrial societies since the 19th century. Carbon monoxide, chlorofluorocarbons,
and sulfur oxide are all byproducts of automobiles and manufacturing plants, and
have been increasingly permeating the earth's atmosphere over the last century,
causing severe health problems and damage to the environment.

Air Pollution Control Detrimental to Health :-

A steady rise in cases of bronchitis, emphysema, and aggravated asthmatic
attacks has been linked to such emissions, as have ecological dangers such as
ozone depletion and acid rain. In the worst cases, aid pollution has been directly
responsible for deaths, as in numerous industrial accidents in which toxic fumes
were improperly contained. The business of mining is no more immune to change
than any other aspect of life. Indeed, one thing is certain: change is a constant.
But chamisnotailvmmicomeci. Tried and true methods aren't easily abandoned
and often time's ne methodology is greeted with scorn and disdain An old dog isn't
easily taught new tricks, and sometimes it's a bit difficult to introduce the latest,
technology to veteran miners.

Air Pollution Control Laws :-
Attempts to control air pollution have taken a two-pronged attack, using legal
reform and technological advances in the legislative field. The United States

Congress has enacted a number of Clean Air Acts since the first was passed in
1963, each designed to force manufacturers to control and reduce toxic a
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remissions. Though some have criticized these laws on the grounds that they are
damaging to the economy, they have overall met with a positive response, and
similar laws have been passed a state and local levels to impose similar controls
The attempt to curb air pollution through legislative means has recently stumbled
however, with the unwillingness of the United States to ratify the Kyoto Accord, a
worldwide effort to force nations to comply with a mutual policy of reducing air
contaminants.

Air Pollution Control Equipment :-

Fortunately, there exists a wide variety of specialized equipment for the purpose
Of controlling air pollution - all of which function by either destroying pollutants or
intercepting them before they can escape into the air. EQuipment control air pollution
includes:

Scrubbers, emitting chemicals that utilize or absorb various pollutants

Electrostatic precipitators, using electrical charges to attract particles found
in pollutants there by remove them from exhaust

Bag filters, operating as sieves ,to catch large articles and the like

Carbon absorbers, similar to electrostatic precipitators, these are often found
in water filters

Cyclone separators, creating an artificial cyclone to separate heavier
pollutants from lighter oncs.

Process of Air Pollution :-

Air pollution is not purely limited to industrial particles found in the atmosphere.
Air supplies of other areas tan also be contaminated, most commonly by certain
toxic substances used in construction, such as lead paint or asbestos. Radon gas
can occasionally be absorbed from atmosphere into a home, where it will may
and cause health problems. Second hand tobacco smoke is also well established
as pollutant, and may cause a risk of lung cancer if used excessively into an
enclosed space. In general, most of the dangers of interior air ion can be averted
with an effective ventilation system.
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There are some important Environmental laws in the country to prevent
the pollution:

1. Water (Prevention and Control of Pollution) Act, 1974;

2. Air (Prevention and Control of Pollution) Act, 1981, .Cess Act, 1977, -
Environment (Protection) Act, 1986 and Rules there under

3. Public Liability Insurance Act, 1981,
4. National Environmental Tribunal Act, 1995

5. National Environment Appellate Authority Act, 1997

There are different programme/activities implemented through State
Pollution Control Board.

1. Pollution control in 17 categories of highly polluting industries

2. Pollution control from industries discharging waste water into rivers and
lakes

3. Inventorization of pollution industries in the State and ensuring their
compliance to the Pollution control norms

4. Restoration of environmental quality in critically polluted areas
5. Monitoring of water and ambient air quality in the States
6. Hazardous waste

7. Bio-medical and Management of Municipal Solid Wastes

Sources of water pollution and wastewater generation scenario

It is estimated that 75% to 80% of water pollution by volume is caused by
domestic sewage. The major industries causing water pollution include: distilleries,
sugar, textile, electroplating, pesticides, pharmaceuticals, pulp & paper mills,
tanneries, dyes and dye intermediates, petro-chemicals, steel plants etc. Non-
point sources such as fertilizer and pesticide run-offs in rural areas also catise
pollution, only 60% of chemical fertilizers are utilized in soil and the balance is
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leached into soil polluting the ground water. Excess phosphate run-off leads to
eutrophication in lakes and water bodies.

Various steps to control vehicular pollution
1. Establishment of Ambient Air Quality Monitoring throughout India

2. Notification of Ambient Air Quality Standards under Environment (Protection)
Act.

3. Notification of vehicular emission norms for year 1990-91, 1996, 1998, 2000,
2001

4. Improving fuel quality by phasing out leafrom gasoline, reducing diesel sulphur
reducing gasoline benzene, and etc.

Introduction of alternate fuelled vehicles like CNG/LPG.
Improvement of public transport system.

Phasing out of grossly polluting commercial vehicles.

© N o O

Public awareness & campaigns.

The actions have been taken on the 17 categories of the industries which
have come into operation after 1991 i.e. the post-91 industries

The Inventorization of the Post-91 large and medium industries of 17 categories
has been completed. A total of 587 such industries have been indentified and out
of these, 561 units are presently operating. Although, It was mandatory for these
units to have been allowed only if they had the requisite pollution control facilities,
there latest compliance status is being verified. A programme for pollution control
through concerted efforts in polluted areas was started in 1989. The programme
involves identification of the polluting sources, preparation of action plans for control
of these polluting sources, and implementation of the action points by the concerned
responsible agencies/industries.

Technology & environmental balance is crucial along with nation's progress.
So, we make it a point that our work does not disturb the nature's balance. We
may take up massive afforestation and other environmental development
programme to balance the loss.
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CONSERVATION OF WATER RESOURCES
B. MAYUKHA, Rain Cements Ltd.

Conservation means protection. We usually use this word for conservation of
trees, animals which are going to be extinct but it is also important to protect water
and its resources as well.

Water resources means the sources of water (or) water bodies. These include
rivers, lakes, ponds, tanks, ditches etc. These are mayor water bodies for our
ancestors but today we are unable to drink water from these water bodies we
want every thing purified. These purified water has o useful minerals also. What
we are thinking is we are improving by modren methods of technology. But we are
gaining nothing from it except diseases.

We have to conserve water for a specific reason - today some villages dont
have tanks or any water resources. They wanted to water and drink. Once there
will be a large tank but where is it gone. All the rich people combine it with their
agricultural lands or plots and build houses in their area.

In the childhood of our parents they drink water from wells and tanks. In those
days every house has a well as a result of this they stayed healthy when the
situation came to us it is quite opposite. We need to try water. But think when it
come to our future generations. What will be there. No water.... they wanted to
fight for water. But even in that water we have many chemicals destroy soon.

Why to conserve water resources

We have to conserve water resources because today in endangered spicies
list we can join lakes, tanks, ponds also. Our situation became worst. We have
show only their pictures to our children conservation is not only one day work, but
we have to implement it day by day. Not only once a year on water day, safety day.
Many people. eg. | write such a essay as above but | am implementing it honestly
No but | can help by joining my hands. Not only me each and every person join
their hands and take a forward step.
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We have to create awareness among people. We have to save resources.
Once in our society people used to pray even water. But today use are polluting
water on 12 years once we take a holy dip saying pushkara. By saying it in some
or other way we are polluting water. We put turmeric powder, kumkum in water
are putting camphor pills. Isn’t it poisonius think. What situation we are facing
today is terrible.

How to conserve water resources ?

1. We all hanour that, recently our telangana govt focused on tanks and brought
out a programme namely “Mission kakatiya”. We can save the water resources
by joining in this programme.

2. We can also take ditches in the backyard of the house. So that the rain water
stores of the house. So that rain water stores and it slowly moves into ground.
So, ground water level will be increased.

3. We can stop digging bore wells too deep in the ground.

4. We can even plants trees, by this we will get rains and the rain water moves
intolour lying areas and hence, the water store there.

By taking these above steps we can save them to some extent. So | request
you to do all the above things and help our future generations.
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CONSERVATION OF WATER RESOURCES
K. AAKASH, Rain Cements Ltd.

Conservation of water resources means, how ot preserve the water resources
such as lakes, tanks, ponds, rivers, wells etc. Now adays there is a lot of water
pollution. Water pollution is taking place due to the excess use of chemical fertilisers
and perticides in fields. Now a days factories are releasing the wastage and the
chemicals in the near by water resources. Due to this pollution of water. The water
is contaminated and the aquatic animals are dieing due to the chemicals. The
whole water resources are polluted. So, we have to conserve the water resources

Importance of Conserving water resources :-
If we conserve the water resources then the aquatic animals will not die.
If we take the water which is contaminated can also cause death.

The formers who use the water from that resources get less yielding and
sometimes the whole field is damaged.

Many domastic and wild animals which drinks that water will die due to the
pollutants which are present in that water.

How to conserve water resources :-
| advise the farmers not to use excessive chemicals and pesticides.

| advice the people not to wash their cloths and cows or buffaloes in the tanks
or rives.

| advise the owner of the factory not to dump the wates in near by water
resources.

| advise the government to construct a proper drianage in each and every
village.

| advise the people to participate in water shed development programmes to
increase the level of water in under ground.

| advise the people not to use the ganesha’s which were prepared with chemical
colurs.
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| advise the people who are working in drilling for oil, should not let the drops
of oil fall in the water etc.

How to treat the wter resources :-

We have to use the water in a proper way. We have to feel that the water is
not a liquid it is a fluid which saves our life. Once the Red Indian named chief
seattle gave a speech on the nature. In his speech be said we have to treat the
water as the blood of our ansectors and we have to preserve it. We should not
waste it. Water plays a major role in our life. We have to treat as a diamond. Since
it is available in little quantity. We have to feel that saving the water is nothing but
saving our life. Water is also omportant to our body. So we should make a proper
use of the water.

Quotes on saving water resources :-

Water is precious

Save each drop of water

Say “Hello” to pure “H,O”

Save water, save our life and save our future saving our future.
Don’t waste water.

Treat the water as blood of our ansestors.

<22nd MEMC Week Celebrations 2015-16 100)




ENVIRONMENTAL IMPACT ASSESSMENT IN MINING
A. VENKATESH, Parashakti Cement Industries Ltd.

Environmental impact assessment is a process of evaluating the environmental
impacts of a proposed mining or development related to socio - economic, cultural
& human - health. To make environmental impact assessment on any mining
industry we have to involve the following stages.

A. Screeming

Decision - makeing

B. Scoping

C. Evaluation & alternatives
D. Reporting

E. Review

F.

G.

Monitoring & conclusion

During the process of mining verious aspects are involved like land acquistion,
top soil removing & storage, drilling & blasting, mineral extraction, transport,
disposal, mine water pumping which are impacted for the following list :

1. Landuse
2. Socio-economic

3. Water qualites

4. Noise & vibrations

5. Risk / Hazards

6. Landscape

7. Water resouces / hydrology
8. Air & dust

9. Ecology

10. Public health and safety
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1. Landuse :- The impacts on existing land use during the miming is removal of
vegetation and resett lement of displaced population. This changes agriculture,
fisheries, recreation sites, housing, forestry areas etc.

2. Land scape :- soil - crosion, loss of top soil, change in geology, disposal of
wastes, deforestation are the impacts of landscape.

3. Socio - Economic :- The impacts of mining are change in employement,
infrastructure, community development, communicateion, transport, education &
medical facilities etc.

4. Water Resources / Hydrology :- The major impacts are changes in ground
water flow patterns, lowering of water table, changes in hydrodynamic conditions
of river, cotamination of water bodies.

5. Water quality :- The impacts are water pollution due to erosion, oil & grease,
contamination of water bodies due to discharge of mine water pollution from
domestic usage, solid waste disposals, acid mine drainage.

6. Air quality :- The major activies of dust emissions are drilling & blasting,
overburden removal, haul roads, transportation and also erosion from dumps.
Others are gaseous, enhoust from HEMM.

7. Noise & vibrations :- The major impacts during mining are generation of
noise & vibrations which spread in neighbouring houses.

8. Ecology :- Loss of bio-diversity, flora & fauna, fisheries, migration of wild life
are the major impacts of ecology system.

9. Risks / Hazards :- Blasting may effect the mine workers. There also exists
risks & hazards of mine accidents (roof fall, explosions, etc).

10. Health & sofety :- Water borne, respiratory and some chamical diseases are
cause of nearing for public health & sofety in mining areas due to blasting, all dust
and water pollution.

The scoping of impacts on environment to take an alternatives are which are
effected by mining. To control the all environmental impacts are following.

Plant materials selection for reclamation
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Compensation to be paid for house and land acquired from public.
To provide facilities like colony, water supply, power, roads, etc.
Overburden run - off collection & treatment.

Oil & grease separators.

Treatment of mine water discharges.

Dust extraction facilities are to be provided with HEMM, crushing.
Mineral handling

Transportation

Provision of ear plags and ear miffs to reduce noise level.

To control ground vibraction.

Providing recreation sites for public.

Sufficient procautions to be taken to mine workers and as well as surrounding
people.

After all taking mitigation measures of environmental impacts, to report an
invironmental management plan and also take a review of the environmental impact
statement from the public as well as government authorities. Final submission of
the environmental impact assessment to the central Govt. (i.e. MOEF) they will
exercise the report and take a decision making while the project is approval or
rejection.

Conclusion :-

However, the importance of the required control of the environmental impacts
due to land use, socio - economic, ecology, pollution of air, water & noise, vibrations
caused by mining can not be ignored. The requirements of environmental impact
assessment has helped the development of technologies for effective design of
integrated mining.
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ENVIRONMENT

A. VYSHNAVI
Parashakti Cement Industries Ltd.

Environment means surrondings. Land, water, air, plants, animals, solid wastes
and other things that are surroundings us constitute our environment man and
environment are closely intertained with cach other, to maintain a balance or
equiibrium is nature.

Different groups of people working in different areas expres it in various ways
when physical scientists talk environment by they generally refer to the physicol
environment that comprises the three interlocking sustems the atmosphere, the
hydrosphere and the lithosphere.

Bioogists often refer to biological environment consisting of all living organisms
of the Biosphere similarly social scientists refer to the school, cultural, economic
and organizational environment.

Hence environment may be defined as “the sum of all Nocial, cultural,
economical, biological, physical and chemical factors surrounding the ‘man’ to
give necessary protection.

Two types of environment we may come across one is the natural environment
of the air, water, solid wastes and etc. The second one is the man - made
environment like housing, technology, trasportation and etc.

These environmental components are considere as the resources and are
mostly exploited & utilized by the men to fulfill their basic physical needs they can
be considered as the fellow members of the globol eco-system with which men
establish emotional, intectuall or physical relationships and these provide the basis
for a sense of purpose of life to them.

Thus man is firmly placd as an important part of the global ecosystem. Which
depends on him much as he depends on it hence, there is a close relationship
between humanbeing & environment.

So, as we are humans we have to protect our environment.
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MINES ENVIRONMENT AND MINERAL CONSERVATION
CH. POQOJITHA, Madharam Dolomite Mine

In the present world scenerio as the culture and civilization surge a head with
rapid strides, pollution, global warning and environmental degradation and
destruction are a few terms coined, discussed and debated upon. It is a traged
that today the human being is standing at the cross roads, more desperately and
helplesly than ever. He enjoys the boons and blessing, the science has bestowed,
equally and emphatically he contemplates and reflects upon the issues mentioned
above. In a pensive mood he thinks whtat would he bequath and delegate to the
posterity? Who can answer this hundred dollar question?? How can the mother
earth be a safer place for a new offspring ??7?

As a humansit is our responsibility to protct our environment if not, in turn, it
effects our future. However, owing to a numberof locunas, industrilisation explosion
of population and a number of other factos pollution has streched its tentacles in
every sphere of environment. Thus, we witness and experience sound pollution,
water pollution, air pollution and soil pollution over and above this, the modern
psychologists and intellegesia have coined a newterm known as mind pollution.

Environment i.e., the surroundings around us, the flora and fauna, the
atmosphere plays a pivotal vole in elevating our spirits and extending life
expectancey. “Survival of the fittest” the theory which is inextricably interworen
since the times immerioal among the intellecutals and the scientists will be well
respected if we get a healthy environment. Mental growth, physical well being,
emotional integrity are essential for a person to thrive and prosper.

Pollution is a global phenomenon. In India too, it has raised its ugly head
controlling and culbing of pollution though seems unrealistic, its magnitude can
be controlled. The effects of pollution are so vast and varies that a human being is
trapped every where to breathe clean air, to drink pure water and to lead a normal
life.

In the present scenerio, environment also includes work colture stress free
work and amicable relationships in the work place. Against this back drop,
protection, preservation and promotion of the environment undoubtedly is an
essential feature for a healthy life and living.
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Deforestation, releaseing tonic materials into the rivers, ocean and seas, wide
spread industrilization. Innormerable vehicles on the roads infact the list is endless
to hightlight the factors that cause pollution in the modern world.

Over the years, though we have achieved a little, the monstrious evil is
escalating. Public awarness programmes “SWACH BHARAT CAMPAING”,
cleanliness drive “HARITHA HARAM”, programmes definitely go a long way to
control this evil. Now - a - days local NGO’s governments and others come forward
to fight this evil. As a result, remarkable strides have been taken in this regard
every where.

Across the caffe table, in the households works sops and seminars,
conferences at local, national and international level pollution has become a key
ward. Heads of the countries runfrom pillar to post to settle the issues a rising out
of pollution.

A house wife’s seriousness to dispose the vegetable peels into a garbage to
an industrilial giant’s attitude to recycle the waste material - every where pollution
is being treated. Such awarness drives if attract huge support a momentum can
be reached where the globe can joyous place for lining organism.

From the fore going discussions, it is evident that the globe is not a safe place
to live in seasons keep varying, temperature keep changing trees and plants have
dwarf growth. Rivers keep changing their courses and soothing breeze is a day
dream. This and a host of factors deplete the ozone layer and give rise to “Global
Warming”. A relevant term in this regard is “Green House Effect”. Innumerable
conferences are held at National and international level to reduce the effect, but in
vain. Our prime minister sri. Narendra Modi’s participation onclimate change is an
instance in this regard. Co-operation from various sections are required to trap
the undersirable effect.

Hence, concerted efforts are desirable at all levels to combat global warming,
pollution or environmental degradation. “Each one plant one”. “Greenary is the
scenary”, “Pollution have more solutions”. Cleanliness is next to Godliness” such
quotations if vibrated and pursued religiously, a greener world is possible. Then
and then only the mother earth will stop crying.

“3iF<l tear: 9okt [Agad’ No alternative exists without this.
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MINES ENVIRONMENT AND MINERAL CONSERVATION
P. SRIJA SAHITI, Madharam Dolomite Mine

Now - a - days climate change is the gratest humantarian crisis of our time. It
is responsible for the rising seas, raging storms, searing heat, fowcious firs, sever
drought and submerging floods. It thratens our health communities economy and
mational security. World wide mations have began taking steps to combat this
growing threat, working towards an international agreement in which every country
on earth plays its part.

Environment a broadern term includes the surroundings around us the flora
and fauna, atmosphere plays a pivatal role in elevating our spirits and extending
life expectancy. Darwins famous quotation “Servival of the fittest” will find its
testimony in a cleaner and greener environment”. In the present scenerio,
environment also includes work cultures, stress free work and micable relationships
in the work place.

Health hazards are conspicuous by its nature through out length and bradth
of the countr. Deforestertion, releasing toxic material into rivers, dceans and seas
widespprcod industrialization, innumarable vehicles on the roads, infect the list is
endless to highlight the factors that cause pollution in the modern world.

Over the years, across the globe a number of committies, commissions have
been set up to combat this man made disaster. Centris swatchha Bharat
programme, Telangana states Haritha Haram campaign, clean and green city etc.
profuses the idea undrubtedly. It seems by pollution, man digs his own gram.

Pollution effects are indual many and wide ranging there is no doubt that
exassive levels of pollution are causeing a lot of damage to human and animal
health, tropical rain forests, as well as the crider environment.

All types of pollutions - air, water and soil pollution have an impact on the
living environment.

Air pollution effects

Asthama attack

<22nd MEMC Week Celebrations 2015-16 107)




Reduced energy levels
Cancer
Premature deathis
Water pollution effects
Typhoid
A mocbiasis
Hook worm
Ascariosis
Soil pollution effects
lauses cancer including leukamia
Also causes head aches, mauswm fatiguem lye irrtation and skin rash.

Global warming is the increase of the larths average surface temperature due
to effect of green house gases, such as carbon diride emmissions from burning
fossil fuels or from deforestration, which trap heat that would other wise escape
carth. This is a type of “green house effect “.

From the foregoing discussions it is evident that the Globe is not a safe place
to live in seasons keep varying, temperature keep changing, trees and plants
have dwarf growth. Rivers keep changing their cours and sothe freezing is a day
dream. Our prim minister Sri. Narendra Modi participation on climate change is an
instance in this regard. A relevant tern in this regard is “green house effect”.

Pollution, like corruption has spread every where. It is quite difficult to cradicate
it attogether. How ever, through dialogues, debates, discussions and awareness
programmes, its growth can be contained. people can have a sigh of relief if they
succerded in getting clean water to drink, fresh air to breath, fertile soil to grow
crops and slow sound which sooth their ears, many countries and continents have
to rise to the occasion, then only we can bestow a healthy environment to the
posterity. Hence to put it in the words of warmi vivekananda, “Arise, awake and
stop not till the goal is reached”.
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ENVIRONMENT
T. SNEHA DEEP, India Cements Ltd.

An environment is gifted by the nature to nourish the life on the earth.
Everything which we use to continue lives comes under the environment such as
water, air, sunlight, land, plants, animals forests and other natural things. Our
environment plays a very significant role in making possible the existence of
healthy life on the eath. However, our environment is getting worse day by day
because of the manmate technological advancement in the modren era. This,
environment pollution has become the biggest problem we are facing today.
Environment pollution is affecting our daily Lives negatively in various aspects of
life such as socially, physically economically. Contamination of the environment
brings lot of diseases which human being may suffer whole life. It is world wide
problem which car not be solved by the effort of one each and every common
citizen should invole in the environment safety programme launched by the
government. We should correct our mistakes and selfishness towards our
environment to make healthy and safe from pollution. It is hard to belive but true
that only a little postive movements by every one may bring a huge charge in the
deeling environment. Air and water pollution is leading our healthy on danger by
causing various diseases and disorders. No thing can be said healthy now a day,
as what weeat is already affected by the bad effects of artificial pertilizers which
reduces and bediseased any time even after being healthy and happy so. It is a
majar world wide issue which should be solved by the continuous efforts of

everyone.
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IMPACTS OF GLOBAL WARMING
R.V.L. VAGDEVI, Trimex Sand Pvt. Ltd.
Impacts of Global worming :-

Global warming is melting glaciers in every part of the world, putting the people
in risk from floods, droughts and shortages of water.

Global warming will be directly impact on human beigs and their lively hood.

Drought, heat waves, sea level rise, stroms and floods will damage to
agriculture, imfrastructure and tourism.

Climate change will increase the cost of living and compromise human health.
The Greedy uses of human are the main causes of the global warming.
Global warming is also a cause of environmental pollution.

VOLUNTARY ENVIRONMENT AGREEMENT :-

In industries voluntary environment argreement / in industrial countries
voluntary environment agrement often provide a plateform for companiss to be
recognised for moving beyond the minimum regulatory standards.

An ecosystems approch to resource management and environmental
protection aims to consider the complex interrelation ship of an entire ecosystem.

CAUSES OF ENVIRONMENTAL POLLUTION :-
(i) Air pollution

(i) Water pollution

AIR POLLUTION :-

Air pollution is the main cause of environmental pollution. Air pollution is
common in these days. When we go out of the house into the traffic, we feel
irritation by the sound, and use feel irritate in throught by the smoke which is
released by the vehicles in the traffic. This is the main cause of pollution in air.
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Factories relese the smoke which is mixed with chemicals, elements and some
dangerous gases which causes domage to ozone layer and our health (human
health).

When ozone layer is damazed the sun rays will directly enter into the earth.
By this the people get skindeseases and it can damage their body parts.

Government should avoide the air pollution by reducing the smoke from the
factories.

WATER POLLUTION :-

It is also a cause of environmental pollution. Factories realese some dust and
waste material into the water. By drinking the water in the rivers we get so many
deseases. Rivers are only source of drinking water. So if we only spoils the river’s
then we only suffer.

WHAT SHOULD THE GOVERNMENT DO ?

Discussion converning environmental protection often focuses on the role of
governement, legislation, and law enforcement. How ever, in its broadest sense,
environmental protection may be seen to be the responsibility of all the people
and not simple that of government. Deslicious that impact the environment will
ideally involve a broad range of stakeholders including industry.
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GLOBLE WARMING

K. CHARAN SAI, Trimex Sand Pvt. Lid.

Defination :- Globle warming is reaed and continious heating temchere of the
earth.

Case :- Earth surface is becoming hotter day by day due to corbon diox levels
cause by derfacting and corntrybution of luzzy freles like coal and oil.

Impacts or effects :-
(1) melting of icebeds incres realevels cause costal foodings.
(2) wilde animals are in great danger.

(3) No fresh water will available.

Reanides :- There are two main remides to keep away the Globle warning.
Using less fossile fueles like coal and orl.

Avoid defforsting and help to plant more trees.
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RESPONSIBILITY OF ENVIRONMENT & PROTECTION
K.SURYA BHASKAR RAO, Dalmia Cements

We should protect the environment by planting more trees.
Protection of water :-

(i) Some people store water which comes from rain by digging the land and
making bore wells.

(ii) We can collect the water by filling the buckets with rain - water.

(iii) Some people throws the waste released by industries & factories we
should not do like that we should take a empty place & dig the land &
store the waste material.

Protection of Air :-

(i) We should protect the air by using the gases like L.P.G (liquitied petroleum
Gas) & C.N.G (compressed natural gas) for reducing the air pollution.

(i) Factories will release a large amount of harmful gases which mix with
the air we should try to reduce it.

Humans are belong to environment but, environment does not belong to
humans.

Environment is nothing but our surroundings.

It consists of air, water and other useful for human - beings.

Our responsibility for environment is to plant more trees.

We should take the responsibility of water is to do not waste the water.

If any large amount of water is left pour it for the development of flowers.
It we cut the trees oxygen won’t be available for humans.

For protecting the water & air Dr. Narendra Modi have started the movement
swachh Bharatt.
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Not only he 50 many film stars have started swachh Bhrat for protecting the
environment.

Use the automibile (vahicles) like petroleum, diesel etc less for the air -
pollution.

If the earth has the problem of asthma then we should compelsarly reduce
the air pollutions.

Environment is a part of our lite & a family member.
Then we should take care of the environment.

Mines environment & mineral conservation is celebrated on 4-1-2016 to
10-1-2016.

Government has declared this day as mines environment & mineral
conservation for protection the environment.

On this day same industries (or) factories are conducting some essay
competations & drawing competations.

Finally we should say “Clean India & green india like modi & some film stars.

Environment is important than human life.
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AFFORESTATION

DURING THE YEAR UPTO 2015
(2012-15) CUMULATIVE TILL DATE
Sl. Name of the Mine
No. No. of Area No. of Area No. of Area Overall
Saplings Covered | Saplings | covered | Saplings Covered | Survival
Planted (in ha.) Planted (in ha.) Planted (in ha.) Rate(%)
1 |Bharathi Cement Limestone Mine Within ML 2500 1.5 236791 86|  90.00%
Outside ML 3500 25 57105 54.5 90.00%
2 |Devapur Limestone Mine Within ML 38313|48.260Ha 6680|5.34 Ha 41822|50.91Ha 95.07%
Outside ML 73650|106.3Ha 10525|7.5 Ha 74210 113.29Ha 93.50%
3  |Gudipadu Limestone Mine Within ML 11151.45Ha 4450 [7.04 Ha 96.70%
Outside ML 8505  11.06 Ha 44055 57.30 Ha 96.35%
4 |Niduzuwi Limestone Mine Within ML 1100 1.3 6000 75.00%
Outside ML 3900 5 6000! 35.00%
5 |Zuari Limestone Mine Within ML 4000 nos 4 Ha 16.27 95.00%
Outside ML [Nil 37 Ha 375 90.00%
6 |Nawabpet - Talamanchipatnam Limestone Mine Within ML |Nil Nil Nil Nil Nil Nil Nil
Outside ML 19,535|7.16Hect 660[2.47 Hect 20195|17.63 Hect 80%
7 |D.C.W. Limestone Mine Within ML 74,400 37 Hect 1400 3.5 Hect| 75,800 40.5 Hect. 85.00%
Outside ML 400 3.5/11.57 70.60%
Hectors
8 |Pettasinnigadia Limestone Mine Within ML 200 25 1400(4.9 65.50%
Hectors
Outside ML
9  |Krishnapuram Limestone Mine Within ML 16,604|19.25 Ha 3,000 Nil 19,604|19.25 Ha 90%
Outside ML 5,380(7.39 Ha 1300(1.20 Ha 6,680 8.59 85.00%
Ha
10 |Parasakthi Limestone Mine Within ML 28,059|73.60 Ha 850[1 Ha 28,059|73.60 Ha 90%
Outside ML 5,710/24.44 Ha 1,500 1 Hal 5,710/24.44 Ha 90.00%
11 |Mandadi Limestone Mine Within ML 1100 0.51 10175 11.99 95%
Outside ML 250 0.3, 15500 20 90.00%
12 |Terala Limestone Mine Within ML~ |300 Nos 0.30 Ha 1500 Nos. |1.50 Ha 96%
Outside ML {150 Nos  [0.15 Ha 600 Nos 91.00%
0.65 Ha
13 [Bhavya Limestone Mine Within ML 1000 1.5 ha 1000 2.5 ha 6800 6.5 ha 85.00%!
Outside ML - - 4000 1.0 ha 44390 41.0ha 80.00%
14 [Tumulapenta Limestone Mine Within ML 6000 0.75 113426 452 90.00%
Outside ML 128750 52.23 90.00%
15 |Racherla Limestone Mine Within ML 2059(2.09 52987(44.10 81.50%!
Hectors Hectors
Outside ML - - - - - - -
16 |M/s Prism Cements Limited Within ML 1000 1 7500 7.5 98.00%!
Outside ML 1000 0.9 98.00%
17 |Korumanipalli Limestone Mine (205.212Ha.) Within ML 1528|1 ha 33.07 400)0.3 ha 85.00%
Outside ML
18 |JSW cements Limestone Mine Within ML 17,194]6.87 Ha 85,781 34.34 Ha 75%!
Outside ML - 0 -| - - - -
19 |Yanakandla Limestone Mine Within ML 1000 1.4 1010 11.8 90.00%
Outside ML 5475 11.8 85.00%
20 |HEMADRI LIMESTONE MINE Within ML Nil Nill Nil[ Nil| Nil Nil Nil|
Outside ML 1820 12.50 ha 1000] 5.0ha 39125| 89.75 ha| 75.00%
21 [Jayanthipuram Limestone Mine(Southband) Within ML 17176 8.68] 546| 1.06 18121]9.28 Ha. 90%
Outside ML 2726 2.4 Nil[ Nil 2726 2.4 84%!
22 |Ramco Budawada Limestone Mine Within ML Nil Nil Nil Nil| Nil Nil Nil
Outside ML |
23 [Jayanthipuram Limestone Mine(Northband) Within ML 128462 41.65! 1098 3.3 130402|45.69 Ha. 90%$
Outside ML 60233 126.24 850 2.24 60893|127.84 Ha. 84.00%
24 |Ravirala Limestone Mine Within ML 7362(4.06Ha 516|0.3Ha 7882[4.56 Ha. 90.00%!
Outside ML 1565 0.5 hal Nil Nil 1565 0.5 hal 90.00%
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25 |HEMADRI LIMESTONE MINE, VEDADRI Within ML Nil Nil Nil Nil{Nil Nil Nil
Outside ML 1820|12.50 acres |1000 5.00 acre 39125(89.75 70%
Acres
26 |Muktyala Limestone Mine Within ML {3150 No’s _|3.25 Ha 250 No's |0.25Ha  |3450 No's  [3.75 Ha 80%
Outside ML {6250 No's  16.75 Ha 750 No's |0.75Ha |6250 No's  [6.75 Ha 85%
27 |Budawada Limestone Mine Within ML 20000(6.66 Ha 2000{0.8 Ha 20200(7.81 Ha 80%,
Outside ML {1, 18,105 |63.63 Ha 16891|13.43 Ha |1, 29,105 73.73 Ha 85.00%
28 |Jaggayyapeta Limestone Mine Within ML
Outside ML
29 |LAKSHMIPURAM LIMESTONE MINE Within ML 18,857|18.38 Ha 3,500 1.70 Ha 20,457|19.38 Ha 90.00%;
Outside ML {3,275 10.77 Ha Nil Nil|3,275 10.77 Ha 85.00%
30 (Sagar Cements Limestone Mine - 1 Within ML 198259 82.17 4489| 1.817 202491 85.68)  86.00%
Outside ML 201539 70.202 10605 7.418(205064 73.257 83.00%
31 | SITAPURAM LIMESTONE MINE Within ML 108315|35.00 Hects 3700[3.00 Hects 116,115(39.00 80.00%
Hects
Outside ML |31563 26.25 Hects 400 0.25 31,963 26.50 785.00%
Hects
32 |RAIN LIMESTONE MINE Within ML 109443 26.26 2037 0 111878 26.26  90.00%
[Outside ML 151427 46 847 0 155587 47.62|  93.00%
33 |GUNDLAPALLI LIMESTONE MINE |Within ML 1950 3.55 400 0.4 2350 3.95) 60%
[Outside ML |- - | |- - -
34 |Sagar Cements Limestone IWithin ML 3797|Ha 2.98 615[ 0.62 4562 3.9 78.4
[Outside ML 5600 5 720 0.558 5600  5.558[81.47
35 |MATTAPALLI LIMESTONE MINE |Within ML 7150 7.15 800| 0.8 7950 7.95 60%
[Outside ML 52000 51.4 1000 1 53000(52,40 60%
36 |My Home Limestone Mine [within ML_[13,341 No's[12.91 Ha. [1,398 No's[ 1.62 Ha. [ 15,691 No's | 14.61 Ha.
[Outside ML [1,000 No's [1.22Ha.  [Nil Ni} 1,000 No's 1.2p
37 |Bhavanipuram Limestone Mine-lll |Within ML 100/0.1 Ha 100/0.1 ha 3475|1.39 Ha 80.00%
|Outside ML 100{0.1 Ha 100 0.1 ha 250[0.2 Ha 75.00%
38 (Chaanakya Cements Limestone Mine |Within ML
[Outside ML
39 |Yepalamadhavaram Limestone Mine |Within ML {3,460 No's [4.50 Ha. 1,402 No's| 1.69 Ha. | 4,988 No's | 6.21 Ha.
[Outside ML [2,358 No's [2.17 Ha. Ni Ni} 2,358 No's | 2.17 Ha.
40 |Choutapalli Limestone Mine Within ML 12,448 No's [2.79 Ha 1,148 No's| 1.19Ha. [ 3,837 No's | 4.06 Ha.
Outside ML 11,753 No's |12.97 Ha. |1,773 No’s| 1.60 Ha. | 14,932 No's | 15.84 Ha.
41 |Anjani Limestone Mine-| Within ML 200013 acres 15,000{22 acres 80.00%
[Outside ML [5000 7.5 acres 50,000 75 acreg 75.00¢
42 |SANGAMKALAN LIMESTONE MINES |Within ML 3400(1.67 Hect. 70%| 107568 2.95|Nil 85%)
[Outside ML [Nil Nil niL Nil 40510 Nil 70.00%
43 |Karankote Limestone Mine |Within ML
[Outside ML
44 |Ogipur Limestone Mine |Within ML 221.92|21 Ha 3750/4 Ha 90%
[Outside ML
45 |SRI KURMAM HEAVY MINERAL SAND MINE Within ML 168188 141(76000 Nos[19Ha 258301|149Ha 80%
Outside ML 11493 (5.06Ha 859 0.5Ha 16133)5.86Ha 85%
46 |Thippalur Limestone Mine Within ML 1480 Nos. 1(800 Nos. 11280 Nos 2 40.00%
Outside ML | 34,400 Nos|30 acres | 2,000 Nos] 2.5 36,400 Nos | 32.5 80%
acres acres
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Separate paging is given to this Part in order that it may be filed as a separate compilation.

MINISTRY OF LAW AND JUSTICE

(Legislative Department)
New Delhi, the 27th March, 2015/Chaitra 6, 1937 (Saka)

The following Act of Parliament received the assent of the President on the
26th March, 2015, and is hereby published for general information:—

THE MINES AND MINERALS (DEVELOPMENT AND REGULATION)
AMENDMENT ACT, 2015

No. 10 oF 2015
[26th March, 2015.]

An Act further to amend the Mines and Minerals (Development and
Regulation) Act, 1957.
BEe it enacted by Parliament in the Sixty-sixth Year of the Republic of India as follows:—

1. (1) This Act may be called the Mines and Minerals (Development and Regulation)
Amendment Act, 2015.

(2) It shall be deemed to have come into force on the 12th day of January, 2015.

Short title and
commencement.
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2 THE GAZETTE OF INDIA EXTRAORDINARY [ParT II—

Amendment 2. In the Mines and Minerals (Development and Regulation) Act, 1957 (hereinafter 67 of 1957.

of section 3.

referred to as the principal Act), in section 3,—
(i) after clause (e), the following clause shall be inserted, namely:—

‘(ea) “notified minerals” means any mineral specified in the Fourth
Schedule;’;

(ii) after clause (g), the following clause shall be inserted, namely:—

‘(ga) “prospecting licence-cum-mining lease” means a two stage
concession granted for the purpose of undertaking prospecting operations
followed by mining operations;’;

(ii7) in clause (hb), the word “and”, occurring at the end, shall be omitted;
(iv) after clause (hb), the following clause shall be inserted, namely:—

‘(hc) “Special Court” means a Court of Session designated as Special
Court under sub-section (/) of section 30B; and’.

Amendment 3. In section 4 of the principal Act, in the second proviso to sub-section (7), for the
of section 4. words and figures “section 617 of the Companies Act, 19567, the words, brackets and figures 1 of 1956.

“clause (45) of section 2 of the Companies Act, 2013, and any such entity that may be 18 of 2013.
notified for this purpose by the Central Government” shall be substituted.

Amendment 4. In section 4A of the principal Act, in sub-section (4), for the provisos, the following
Z;SEC“O“ provisos shall be substituted, namely:—

“Provided that the State Government may, on an application made by the holder
of such lease before it lapses and on being satisfied that it will not be possible for the
holder of the lease to undertake mining operations or to continue such operations for
reasons beyond his control, make an order, within a period of three months from the
date of receiving of such application, subject to such conditions as may be prescribed,
to the effect that such lease shall not lapse:

Provided further that such lease shall lapse on failure to undertake mining
operations or inability to continue the same before the end of a period of six months
from the date of the order of the State Government:

Provided also that the State Government may, on an application made by the
holder of a lease submitted within a period of six months from the date of its lapse and
on being satisfied that such non-commencement or discontinuance was due to reasons
beyond the control of the holder of the lease, revive the lease within a period of three
months from the date of receiving the application from such prospective or retrospective
date as it thinks fit but not earlier than the date of lapse of the lease:

Provided also that no lease shall be revived under the third proviso for more
than twice during the entire period of the lease.”.

Amendment 5. Insection 5 of the principal Act,—
of section 5.

(A) in sub-section (/),—

(7) in clause (a), for the words, brackets and figures “sub-section (/) of
section 3 of the Companies Act, 19567, the words, brackets and figures “clause 1 of 1956.
(20) of section 2 of the Companies Act, 2013” shall be substituted; 18 of 2013.

(i7) for the proviso, the following proviso shall be substituted, namely:—

“Provided that in respect of any mineral specified in Part A and
Part B of the First Schedule, no reconnaissance permit, prospecting licence
or mining lease shall be granted except with the previous approval of the
Central Government.””;
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THE GAZETTE OF INDIA EXTRAORDINARY 3

(B) in sub-section (2),—
(7) for clause (a), the following clause shall be substituted, namely:—

“(a) there is evidence to show the existence of mineral contents in
the area for which the application for a mining lease has been made in
accordance with such parameters as may be prescribed for this purpose
by the Central Government;”’;

(i7) after clause (b), the following proviso shall be inserted, namely:—

“Provided that a mining lease may be granted upon the filing of a
mining plan in accordance with a system established by the State
Government for preparation, certification, and monitoring of such plan,
with the approval of the Central Government.”.

6. In section 6 of the principal Act, in sub-section (/), in clause (), for the proviso, the
following proviso shall be substituted, namely:—

“Provided that if the Central Government is of the opinion that in the interest of
the development of any mineral or industry, it is necessary so to do, it may, for reasons
to be recorded in writing, increase the aforesaid area limits in respect of prospecting
licence or mining lease, in so far as it pertains to any particular mineral, or to any
specified category of deposits of such mineral, or to any particular mineral located in
any particular area.”.

7. For section 8 of the principal Act, the following section shall be substituted, namely:—

“8. (1) The provisions of this section shall apply to minerals specified in Part A
of the First Schedule.

(2) The maximum period for which a mining lease may be granted shall not
exceed thirty years:

Provided that the minimum period for which any such mining lease may be
granted shall not be less than twenty years.

(3) Amining lease may be renewed for a period not exceeding twenty years with
the previous approval of the Central Government.”.

8. After section 8 of the principal Act, the following section shall be inserted, namely:—

“8A. (1) The provisions of this section shall apply to minerals other than those
specified in Part A and Part B of the First Schedule.

(2) On and from the date of the commencement of the Mines and Minerals
(Development and Regulation) Amendment Act, 2015, all mining leases shall be granted
for the period of fifty years.

(3) All mining leases granted before the commencement of the Mines and Minerals
(Development and Regulation) Amendment Act, 2015 shall be deemed to have been
granted for a period of fifty years.

(4) On the expiry of the lease period, the lease shall be put up for auction as per
the procedure specified in this Act.

(5) Notwithstanding anything contained in sub-sections (2), (3) and sub-section
(4), the period of lease granted before the date of commencement of the Mines and
Minerals (Development and Regulation) Amendment Act, 2015, where mineral is used
for captive purpose, shall be extended and be deemed to have been extended up to a
period ending on the 31st March, 2030 with effect from the date of expiry of the period
of renewal last made or till the completion of renewal period, if any, or a period of

Amendment
of section 6.

Substitution of
new section for
section 8.

Periods for
which mining
leases may be
granted or
renewed.

Tnsertion  of

new section
8A.

Period ofl
grant of a
mining lease
for mincrals
other than
coal, lignite
and atomic
minerals.
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(B) in sub-section (2),—
(7) for clause (a), the following clause shall be substituted, namely:—

“(a) there is evidence to show the existence of mineral contents in
the area for which the application for a mining lease has been made in
accordance with such parameters as may be prescribed for this purpose
by the Central Government;”’;

(ii) after clause (b), the following proviso shall be inserted, namely:—

“Provided that a mining lease may be granted upon the filing of a
mining plan in accordance with a system established by the State
Government for preparation, certification, and monitoring of such plan,
with the approval of the Central Government.”.

6. In section 6 of the principal Act, in sub-section (7), in clause (), for the proviso, the
following proviso shall be substituted, namely:—

“Provided that if the Central Government is of the opinion that in the interest of

the development of any mineral or industry, it is necessary so to do, it may, for reasons
to be recorded in writing, increase the aforesaid area limits in respect of prospecting
licence or mining lease, in so far as it pertains to any particular mineral, or to any
specified category of deposits of such mineral, or to any particular mineral located in
any particular area.”.

7. For section 8 of the principal Act, the following section shall be substituted, namely:—

“8. (/) The provisions of this section shall apply to minerals specified in Part A
of the First Schedule.

(2) The maximum period for which a mining lease may be granted shall not
exceed thirty years:

Provided that the minimum period for which any such mining lease may be
granted shall not be less than twenty years.

(3) Amining lease may be renewed for a period not exceeding twenty years with
the previous approval of the Central Government.”.

8. After section 8 of the principal Act, the following section shall be inserted, namely:—

“8A. (/) The provisions of this section shall apply to minerals other than those
specified in Part A and Part B of the First Schedule.

(2) On and from the date of the commencement of the Mines and Minerals
(Development and Regulation) Amendment Act, 2015, all mining leases shall be granted
for the period of fifty years.

(3) All mining leases granted before the commencement of the Mines and Minerals
(Development and Regulation) Amendment Act, 2015 shall be deemed to have been
granted for a period of fifty years.

(4) On the expiry of the lease period, the lease shall be put up for auction as per
the procedure specified in this Act.

(5) Notwithstanding anything contained in sub-sections (2), (3) and sub-section
(4), the period of lease granted before the date of commencement of the Mines and
Minerals (Development and Regulation) Amendment Act, 2015, where mineral is used
for captive purpose, shall be extended and be deemed to have been extended up to a
period ending on the 31st March, 2030 with effect from the date of expiry of the period
of renewal last made or till the completion of renewal period, if any, or a period of

Amendment
of section 6.

Substitution of
new scction for
section 8.

Periods for
which mining
leases may be
granted or
renewed.
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8A.
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THE GAZETTE OF INDIA EXTRAORDINARY 5

9C. (/) The Central Government shall, by notification, establish a Trust, as a
non-profit body, to be called the National Mineral Exploration Trust.

(2) The object of the Trust shall be to use the funds accrued to the Trust for the
purposes of regional and detailed exploration in such manner as may be prescribed by
the Central Government.

(3) The composition and functions of the Trust shall be such as may be prescribed
by the Central Government.

(4) The holder of a mining lease or a prospecting licence-cum-mining lease shall
pay to the Trust, a sum equivalent to two per cent. of the royalty paid in terms of the
Second Schedule, in such manner as may be prescribed by the Central Government.”.

10. After section 10 of the principal Act, the following sections shall be inserted,

namely:—

“l10A. (1) All applications received prior to the date of commencement of the
Mines and Minerals (Development and Regulation) Amendment Act, 2015, shall become
ineligible.

(2) Without prejudice to sub-section (/), the following shall remain eligible on
and from the date of commencement of the Mines and Minerals (Development and
Regulation) Amendment Act, 2015:—

(a) applications received under section 11A of this Act;

(b) where before the commencement of the Mines and Minerals
(Development and Regulation) Amendment Act, 2015 a reconnaissance permit
or prospecting licence has been granted in respect of any land for any mineral,
the permit holder or the licensee shall have a right for obtaining a prospecting
licence followed by a mining lease, or a mining lease, as the case may be, in
respect of that mineral in that land, if the State Government is satisfied that the
permit holder or the licensee, as the case may be,—

(/) has undertaken reconnaissance operations or prospecting
operations, as the case may be, to establish the existence of mineral
contents in such land in accordance with such parameters as may be
prescribed by the Central Government;

(i) has not committed any breach of the terms and conditions of the
reconnaissance permit or the prospecting licence;

(ii7) has not become ineligible under the provisions of this Act; and

(iv) has not failed to apply for grant of prospecting licence or mining
lease, as the case may be, within a period of three months after the expiry
of reconnaissance permit or prospecting licence, as the case may be, or
within such further period not exceeding six months as may be extended
by the State Government;

(¢) where the Central Government has communicated previous approval
as required under sub-section (/) of section 5 for grant of a mining lease, or if a
letter of intent (by whatever name called) has been issued by the State
Government to grant a mining lease, before the commencement of the Mines and
Minerals (Development and Regulation) Amendment Act, 2015, the mining lease
shall be granted subject to fulfilment of the conditions of the previous approval
or of the letter of intent within a period of two years from the date of
commencement of the said Act:

National
Mineral
Exploration
Trust.

TInsertion of
new sections
10A. 10B,
and 10C.

Rights of
cxisting
concession
holders and
applicants.
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THE GAZETTE OF INDIA EXTRAORDINARY [PArT II—

Provided that in respect of any mineral specified in the First Schedule, no
prospecting licence or mining lease shall be granted under clause (») of this sub-
section except with the previous approval of the Central Government.

10B. (7) The provisions of this section shall not be applicable to cases covered
by section 10A or section 17A or to minerals specified in Part A or Part B of the First
Schedule or to land in respect of which the minerals do not vest in the Government.

(2) Where there is inadequate evidence to show the existence of mineral contents
of any notified mineral in respect of any area, a State Government may, after obtaining
the previous approval of the Central Government, grant a prospecting licence-cum-
mining lease for the said notified mineral in such area in accordance with the procedure
laid down in section 11.

(3) In areas where the existence of mineral contents of any notified mineral is
established in the manner prescribed by the Central Government, the State Government
shall notify such areas for grant of mining leases for such notified mineral, the terms
and conditions subject to which such mining leases shall be granted, and any other
relevant conditions, in such manner as may be prescribed by the Central Government.

(4) For the purpose of granting a mining lease in respect of any notified mineral
in such notified area, the State Government shall select, through auction by a method
of competitive bidding, including e-auction, an applicant who fulfils the eligibility
conditions as specified in this Act.

(5) The Central Government shall prescribe the terms and conditions, and
procedure, subject to which the auction shall be conducted, including the bidding
parameters for the selection, which may include a share in the production of the
mineral, or any payment linked to the royalty payable, or any other relevant parameter,
or any combination or modification of them.

(6) Without prejudice to the generality of sub-section (5), the Central Government
shall, if it is of the opinion that it is necessary and expedient to do so, prescribe terms
and conditions, procedure and bidding parameters in respect of categories of minerals,
size and area of mineral deposits and a State or States, subject to which the auction
shall be conducted:

Provided that the terms and conditions may include the reservation of any
particular mine or mines for a particular end-use and subject to such condition which
allow only such eligible end users to participate in the auction.

(7) The State Government shall grant a mining lease to an applicant selected in
accordance with the procedure laid down in this section in respect of such notified
mineral in any notified area.

10C. (7) Non-exclusive reconnaissance permits may be granted in respect of any
notified mineral or non-notified mineral or a group of specified minerals, other than
minerals specified in Part A or Part B of the First Schedule, subject to such terms and
conditions as may be prescribed by the Central Government.

(2) The holder of such non-exclusive reconnaissance permit shall not be entitled
to make any claim for the grant of any prospecting licence-cum-mining lease or a
mining lease.”.
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11. For section 11 of the principal Act, the following section shall be substituted, Substitution

namely:— of new
section for

section 11.
“11. (1) The provisions of this section shall not be applicable to cases covered Grant of
by section 10A or section 17A or to minerals specified in Part A or Part B of the First Prospecting

. . . . licence-cum-
Schedule or to land in respect of which minerals do not vest in the Government. mining lease

(2) In areas where there is evidence to show the existence of mineral contents as ~ through.
required by clause (@) of sub-section (2) of section 5, the State Government shall grant r‘::;::c‘: ;:C
a mining lease for minerals other than notified minerals following the procedure laid  inerals
down in section 10B. other than

(3) In areas where there is inadequate evidence to show the existence of mineral :ﬁ:;;:i
contents as required under clause (a) of sub-section (2) of section 5, the State
Government shall grant a prospecting licence-cum-mining lease for minerals other

than notified minerals in accordance with the procedure laid down in this section.

(4) The State Government shall notify the areas in which prospecting licence-
cum-mining leases shall be granted for any minerals other than notified minerals, the
terms and conditions subject to which such prospecting licence-cum-mining leases
shall be granted, and any other relevant conditions, in such manner as may be prescribed
by the Central Government.

(5) For the purpose of granting prospecting licence-cum-mining leases, the State
Government shall select, through auction by method of competitive bidding, including
e-auction, an applicant who fulfils the eligibility conditions as specified in this Act.

(6) The Central Government shall prescribe the terms and conditions, and
procedure, subject to which the auction shall be conducted, including the bidding
parameters for the selection, which may include a share in the production of the
mineral, or any payment linked to the royalty payable, or any other relevant parameter,
or any combination or modification of them.

(7) Without prejudice to the generality of sub-section (6), the Central Government
shall, if it is of the opinion that it is necessary and expedient to do so, prescribe terms
and conditions, procedure and bidding parameters in respect of categories of minerals,
size and area of mineral deposits and a State or States, subject to which the auction
shall be conducted.

(8) The State Government shall grant a prospecting licence-cum-mining lease to
an applicant selected in accordance with the procedure laid down in this section.

(9) The holder of a prospecting licence-cum-mining lease shall be required to
complete, within the period laid down in section 7, the prospecting operations
satisfactorily as specified in the notice inviting applications.

(10) A holder of a prospecting licence-cum-mining lease, who completes the
prospecting operation as laid down in sub-section (9) and establishes the existence of
mineral contents in the area in conformity with such parameters as may be prescribed
for this purpose by the Central Government, shall be required to apply for a mining
lease for such area and shall have the right to get the mining lease and thereafter
undertake mining operations in accordance with the provisions of this Act.”.

12. After section 11A of the principal Act, the following sections shall be inserted, Insertion of
namely:— new sections
11B and 11C.
“11B. The Central Government may, by notification in the Official Gazette, make  Power of Central
rules for regulating the grant of mining leases or other mineral concessions in respect G"l‘(’cm‘"]"c“; to
of minerals specified in Part B of the First Schedule and for purposes connected o o IS for
. . N N regulating atomic
therewith, and the State Government shall grant a reconnaissance permit, prospecting  minerals specified

licence or mining lease in respect of any such mineral in accordance with such rules.  under Part B of
First Schedule.
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11C. The Central Government may, by notification in the Official Gazette, amend
the First Schedule and the Fourth Schedule so as to add or delete any mineral as may
be specified in the notification.”.

13. After section 12 of the principal Act, the following section shall be inserted,

namely:—

“12A. (/) The provisions of this section shall not apply to minerals specified in
Part A or Part B of the First Schedule.

(2) A holder of a mining lease or a prospecting licence-cum-mining lease granted
in accordance with the procedure laid down in section 10B or section 11 may, with the
previous approval of the State Government, transfer his mining lease or prospecting
licence-cum-mining lease, as the case may be, in such manner as may be prescribed by
the Central Government, to any person eligible to hold such mining lease or prospecting
licence-cum- mining lease in accordance with the provisions of this Act and the rules
made thereunder.

(3) If the State Government does not convey its previous approval for transfer of
such mining lease or prospecting licence-cum-mining lease, as the case may be, within
a period of ninety days from the date of receiving such notice, it shall be construed
that the State Government has no objection to such transfer:

Provided that the holder of the original mining lease or prospecting licence-cum-
mining lease shall intimate to the State Government the consideration payable by the
successor-in-interest for the transfer, including the consideration in respect of the
prospecting operations already undertaken and the reports and data generated during
the operations.

(4) No such transfer of a mining lease or prospecting licence-cum-mining lease,
referred to in sub-section (2), shall take place if the State Government, within the notice

period and for reasons to be communicated in writing, disapproves the transfer on the
ground that the transferee is not eligible as per the provisions of this Act:

Provided that no such transfer of a mining lease or of a prospecting licence-
cum-mining lease, shall be made in contravention of any condition subject to which
the mining lease or the prospecting licence-cum-mining lease was granted.

(5) All transfers effected under this section shall be subject to the condition that
the transferee has accepted all the conditions and liabilities under any law for the time
being in force which the transferor was subject to in respect of such a mining lease or
prospecting licence-cum-mining lease, as the case may be.

(0) The transfer of mineral concessions shall be allowed only for concessions
which are granted through auction.”.

14. In section 13 of the principal Act, in sub-section (2),—
(i) after clause (j), the following clause shall be inserted, namely:—

“(jj) parameters of existence of mineral contents under clause («) of sub-
section (2) of section 5;7;

(ii) in clause (gq), the word “and” occurring at the end shall be omitted;
(iii) after clause (gq), the following clauses shall be inserted, namely:—

“(gqga) the amount of payment to be made to the District Mineral
Foundation under sub-sections (5) and (6) of section 9B;

<2an MEMC Week Celebrations 2015-16 208)




THE GAZETTE OF INDIA EXTRAORDINARY 9

(qgb) the manner of usage of funds accrued to the National Mineral
Exploration Trust under sub-section (2) of section 9C;

(ggc) the composition and functions of the National Mineral Exploration
Trust under sub-section (3) of section 9C;

(qqd) the manner of payment of amount to the National Mineral
Exploration Trust under sub-section (4) of section 9C;

(gqge) the terms and conditions subject to which mining leases shall be
granted under sub-section (3) of section 10B;

(gqf) the terms and conditions, and procedure, subject to which the
auction shall be conducted including the bidding parameters for the selection
under sub-section (5) of section 10B;

(gqg) the time limits for various stages in processing applications for
grant of mining lease or prospecting licence-cum-mining lease under sections
10B, 11, 11A, 11B, and section 17A, and their renewals;

(gqgh) the terms and conditions for grant of non-exclusive
reconnaissance permits under sub-section (/) of section 10C;

(gqi) the terms and conditions for grant of prospecting licence-cum-
mining leases under sub-section (4) of section 11;

(qqj) the terms and conditions, and procedure, including the bidding
parameters for the selection under sub-section (6) of section 11;

(qgk) the amount to be payable by a Government company or
corporation, or a joint venture for grant of mining lease under sub-section
(2C) of section 17A; and”.

15. In section 15 of the principal Act, after sub-section (3), the following sub-section
shall be inserted, namely:—

“(4) Without prejudice to sub-sections (/), (2) and sub-section (3), the State
Government may, by notification, make rules for regulating the provisions of this Act
for the following, namely:—

(a) the manner in which the District Mineral Foundation shall work for the
interest and benefit of persons and areas affected by mining under sub-section
(2) of section 9B;

(b) the composition and functions of the District Mineral Foundation
under sub-section (3) of section 9B; and

(¢) the amount of payment to be made to the District Mineral Foundation
by concession holders of minor minerals under section 15A.”.

16. After section 15 of the principal Act, the following section shall be inserted,
namely:—

“15A. The State Government may prescribe the payment by all holders of
concessions related to minor minerals of amounts to the District Mineral Foundation
of the district in which the mining operations are carried on.”.

Amendment
of section 15.

TInsertion  of

new section
15A.

Power of
State

Government
to collect
funds for
District
Mineral
Foundation in
case of minor
minerals.
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Amendment 17. In section 17A of the principal Act, after sub-section (2), the following sub-sections
‘;172““"“ shall be inserted, namely:—

“(2A) Where in exercise of the powers conferred by sub-section (/A) or sub-
section (2), the Central Government or the State Government, as the case may be,
reserves any area for undertaking prospecting or mining operations, the State
Government shall grant prospecting licence or mining lease, as the case may be, in
respect of such area to such Government company or corporation:

Provided that in respect of any mineral specified in Part A and Part B of the First
Schedule, the State Government shall grant the prospecting licence or mining lease, as
the case may be, only after obtaining the previous approval of the Central Government.

(2B) Where the Government company or corporation is desirous of carrying out
the prospecting operations or mining operations in a joint venture with other persons,
the joint venture partner shall be selected through a competitive process, and such
Government company or corporation shall hold more than seventy-four per cent. of
the paid up share capital in such joint venture.

(2C) A mining lease granted to a Government company or corporation, or a joint
venture, referred to in sub-sections (2A) and (2B), shall be granted on payment of such
amount as may be prescribed by the Central Government.”.

Insertion of 18. After section 20 of the principal Act, the following section shall be inserted,
new section namely:—

20A.

Power of “20A. (I) Notwithstanding anything contained in this Act, the Central
Central Government may issue such directions to the State Governments, as may be required
goi\;;:zmcm for the conservation of mineral resources, or on any policy matter in the national
directions. interest, and for the scientific and sustainable development and exploitation of mineral

resources.

(2) In particular, and without prejudice to the generality of the foregoing powers,
the Central Government may also issue directions in respect of the following matters,
namely:—

(i) improvement in procedure for grant of mineral concessions and to
ensure co-ordination among agencies entrusted with according statutory
clearances;

(ii) maintenance of internet-based databases including development and
operation of a mining tenement system;

(Zi7) implementation and evaluation of sustainable development frameworks;

(iv) reduction in waste generation and related waste management practices
and promotion of recycling of materials;

(v) minimising and mitigating adverse environmental impacts particularly
in respect of ground water, air, ambient noise and land;

(vi) ensuring minimal ecological disturbance, in terms of bio-diversity,
flora, fauna and habitat;
(vii) promoting restoration and reclamation activities so as to make optimal
use of mined out land for the benefit of the local communities; and
(viii) such other matters as may be necessary for the purposes of
implementation of this Act.”.
Amendment 19. In section 21 of the principal Act, for sub-sections (7) and (2), the following sub-
of section 21. goctions shall be substituted, namely:—

“(1) Whoever contravenes the provisions of sub-section (/) or sub-section
(1A) of section 4 shall be punishable with imprisonment for a term which may extend
to five years and with fine which may extend to five lakh rupees per hectare of the area.
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(2) Any rule made under any provision of this Act may provide that any
contravention thereof shall be punishable with imprisonment for a term which may
extend to two years or with fine which may extend to five lakh rupees, or with both, and
in the case of a continuing contravention, with additional fine which may extend to
fifty thousand rupees for every day during which such contravention continues after
conviction for the first such contravention.”.

20. For section 30 of the principal Act, the following section shall be substituted,
namely:—

“30. The Central Government may, of its own motion or on an application made
within the prescribed time by an aggrieved party, —

(a) revise any order made by a State Government or other authority in
exercise of the powers conferred on it by or under this Act with respect to any
mineral other than a minor mineral; or

(b) where no such order has been made by the State Government or other
authority in exercise of the powers conferred on it by or under this Act with
respect to any mineral other than a minor mineral within the time prescribed
therefor, pass such order as it may think fit and appropriate in the circumstances:

Provided that in cases covered by clause (b) the Central Government
shall, before passing any order under this clause, give an opportunity of being
heard or to represent in the matter.”.

21. After section 30A of the principal Act, the following sections shall be inserted,
namely:—

“30B. (/) The State Government may, for the purposes of providing speedy trial
of offences for contravention of the provisions of sub-section (/) or sub-section (/A)
of section 4, constitute, by notification, as many Special Courts as may be necessary
for such area or areas, as may be specified in the notification.

(2) A Special Court shall consist of a Judge who shall be appointed by the State
Government with the concurrence of the High Court.

(3) A person shall not be qualified for appointment as a judge of a Special Court
unless he is or has been a District and Sessions Judge.

(4) Any person aggrieved by the order of the Special Court may prefer an appeal
to the High Court within a period of sixty days from the date of such order.

30C. Save as otherwise provided in this Act, the Code of Criminal Procedure,
2 of 1974. 1973, shall apply to the proceedings before the Special Court and for the purpose of
the provisions of this Act, the Special Court shall be deemed to be a Court of Session
and shall have all powers of a Court of Session and the person conducting a prosecution
before the Special Court shall be deemed to be a public prosecutor.”.

22. In the principal Act, in the First Schedule, for the figures and brackets “8(2)”, the
figures, brackets, letters and word “8(7), 8A(Z), 10A, 10B(7), 10C(1), 11(Z), 1 1B, 11C, 12A(1),
and 17A(2A)” shall be substituted.

23. In the principal Act, after the Third Schedule, the following Schedule shall be
inserted, namely:—

Substitution
of new

section for
section 30.

Power of
revision by
Central
Government.

Insertion of
new sections
30B and 30C.

Constitution
of Special
Courts.

Special Courts
to have
powers of
Court of
Session.

Amendment
of First
Schedule.

Insertion of a
new Schedule.
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“THE FOURTH SCHEDULE
[See clause (ea) of section 3]
Notified Minerals
1. Bauxite.
2. Iron ore.
3. Limestone.
4. Manganese ore.”.

Power to 24. (1) If any difficulty arises in giving effect to the provisions of the Mines and
remove. Minerals (Development and Regulation) Amendment Act, 2015, the Central Government
difficulties. may, by order, published in the Official Gazette, make such provisions not inconsistent with
the provisions of the said Act, as appear to it to be necessary or expedient for removing the

difficulty:
Provided that no such order shall be made under this section after the expiry of a

period of two years from the commencement of the said Act.

(2) Every order made under this section shall be laid, as soon as may be after it is made,
before each House of Parliament.

Repeal and 25. (1) The Mines and Minerals (Development and Regulation) Amendment Ordinance,  Ord. 3 of
savings. 2015, is hereby repealed. 2015.

(2) Notwithstanding such repeal, anything done or any action taken under the principal
Act, as amended by the said Ordinance, shall be deemed to have been done or taken under
the corresponding provisions of the principal Act, as amended by this Act.

DR. SANJAY SINGH,
Secretary to the Govt. of India.

PRINTED BY THE GENERAL MANAGER, GOVERNMENT OF INDIA PRESS, MINTO ROAD, NEW DELHI
AND PUBLISHED BY THE CONTROLLER OF PUBLICATIONS, DELHI—2015.

GMGIPMRND—5604GI1(S3)—27-03-2015.
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ar.1.[. 304(3).— =T T, '@ e '@ths (e i At sfafa=a, 1957 (1957 =1
67) FT &T 13 FRT T&cT TFaat T AR 3 gu Heforfaa st 8, Taia—

1. FfereT anT s T
1.1 == et =7 wfereq /g = (@S staaeg 1 |re) Faw, 20157 30
1.2 T TSI | O TR HiT TG Hl T 20T |

2. AR EHT : T [z efertaa 1 Sese a9l @fasi 92 aRLan!

(i) Terferas sfi aTHfae iw;
(i) FreT, ferdTze $fiv T ¥ W

(iii) g1 i "as (B siw fEffase) sifeffam, 1957 (1957 =1 67) it o stae=T & 9T
@ H gHag s, ST

(iv) ST =mtest

1759 GI/2015 (1)
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(M

qReATYTE X Rd=T :

= =l | ST aF d29 | srereT sruferd T 2, -

) ‘sfREw” T == siv gfas (B siv BfFaes) sttaf@=as, 1957 (1957 =1 67) stfasa
S

(=) e aAgaiea” ¥ srtafaaw fv amr 10" i IT-emT (2) AT &wT 11 FHw IT-9TET (3) F
eI ST qFeAvT sreTiea-He-ae agT St 8

@m) “SLEY” T T AF ATHS & fora sraferg affFafa & Rereaw =1 afewa g

(1) “gfAsT sigdeg #1 areg” T Fuaraty w4, Faw 5 stgar faw 7 % safaaa (2)
FaTaAEse Tiast STt & ared @it qite T e;

®) @St # 1 99 gew YA~ F AT @ =37 g7 B Ratha e i Rutha a9 %
oo fret =fast it gsstierofi=ar siw/srerar RAaueEar & sreme a7 aaa-aaa 97 quaifa
AT o 9 § @99 § 9Ted 2T il SAI{906 AT BIST SIT Tehal g ATH9d g |

() AT H T AT T SUTaE "o T ST Sty g )

(=) = aET & TG oTew AT HHEA (STT4), SEfeR awor (Sfi3), ATemr raur (5r2),
g awor (i), setaer =fast gareae (334), sqaT=a @iast g9ree (333), STEfq
st FaTa= (332), ahatua =mfest @arae (331), gartiaa @fasr 9212 (121 3fiT 122),
Tqaa @fast d=1¢ (111), SFagEdar @iast @9rae (211), sFagEardd afast d9rea+ (221
3fie 222), IUTAT FHTF, AT JeTIT (UF-3), STASTAATLS STeTTT (TF 2), sTagradr
AETTT (TF 1), qTicash T I ATHAF ($3), TATT T T ATAFR ($2) [T 3wirew (£1) F 3ref
= A=t &7 ST T 3 T-1 7 e afvariea stgETe 26

(57) = R=et & wgera w9t ersat i srfreataast s ot a2t o 1 &, =1 31 ot g
STT erferfa=e sterar Soeh siaeta a=Tw 1o [t & = et BT = )

sfafAaw it a=T 10%F i STaRT (2) F @ (@) F Iu-g< (i) F wefiv @fAsr fFA=m=ar s s=am=or

FHLAT -

Stet Farfeaa Bt sreteror qefie srerET Hevr SAgAied o €T T AT A od STAAT @A Igr

wfiwia d@aefy sraaa 12 S9aer, 2015 § 99 yeqa Ael AT @r grn, ar uE uefdHe  srgeEr

SASTeT AT ZIT AT == w T T 105 Fir IT-aTT (2) F @ (@) F IT-"< (i) F siavta aiasr

Frerarar =1 Frertor BT =T aaeT stroe, 72 e A —

() THEATT AT TXTT HEA b ATASA A
0} T T TFTT R AT A (E1) T I4T 90 6 0 awereror gaeqor (sh4) BFam g;
SIes

(I SIAEAT F IV AW F oAAET UF gAATEE e e A G § s 3w
AT e IS 157 LT 7 I%5qq 1 T2
(@) G 9gT IR HLA & ATHSA A
0 Tgf=a =iast J9re (332) &1 haraas F oo & § 9 T 57 Arenor =9y
(12 =a7) FraT §; =i
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xn Farfaa @fast =TT (121 3fiT 122) T 9a1 &9 % o sE= T F 9anr-V F qfte §
FH H FH UF a-AFgAdT T304 (TH-2) 377 BFar arfss @== ug F i it
AT I I FuT i A=t F 0w g a g=91a" it TroEr aq1s ST 99 T a8 T
T I TRt T g T FT T
(2) St et FReft strefteor qfie srerar g e STasioa o a1 51T THeA0T SIgatea sraar @a+ T81
T H@eefT sraes 12 S=avT, 2015 § 98 T9qd 6T 9T &, 95 UH 97 iHe ST9aT stasted aTea
gt Sfaae T e 10% i ST-aT (2) F g (@) *F 3T-wT (i) F Jefi" whe Femar =
Frereor fraT 13T 1=t ST, =TfE e F uTe -

F) Y& AFATST TS FA & ATHA §

(i) Ffast d@zeaor &fiw A ffaw, 1988 F erefiw qeror &t =hiw & srqae @ e
T haTeaa o o qer

(1 AT T UHT ThAET F ATET ST G {ATET 5T aRE 24 57, 2009 3w 30
FCEY, 2014 =1 AT @iast Rarmaa gyearat i aweweor % forw anteet fagiar &
stfersrfara eraf =1 T FTh ST T T F34 6 J1@ e IsT g3ahT Fil
TE A

(@) G99 9gT IS F37 5 7S 7

) giasr "@wer e A faw, 1988 F srefim qderor &y =fe F srEme Taer
g=TA BT, 9T

(1 qFeror it UEHT TR F e ST @ §ATET g e 24 4, 2009 siT 30
SFGEY, 2014 FT T @St NATAT TEqTal hi THEHROT 6 o0 AT 290 gt &
STTersRfara orat T 9T F¥eh AT =T I2T F 6 J1€ e 5T TR &l
TET T
5. s it a=T 10" Hit ST-amr (3) i< ar=r 11 fit ST-arT (2) F e ga+ gg it it F
forg @At siadwg Remmar
st &1 a7 10" FiT IT-aT (3) T a=T 11 Fr IT-gT (2) F refiv Frelt &= & =fas
fEr=rTar A Sroefy, o uE g 3 oo
(F) FH A FH GE=T GiAsT GETer (332) 3T T07T SR o (o7 Fremeor 99T (Si2) 921 *¥ o
AT ;AT

(=) SAIAT  AWT-1V F STTET U LA oeqa R qae i TE 2 |

6. AT 9gT Aty fif gHIfeq & a9 @9 98 F g X e g, rfia sar swe 9gh F 7y
e F FRT @== 9gT Y= wAT

HATHT F ATEAH "@AA UgT WIT Fwe % forw R e v erfafEa e o g Reterfra |6 |-
(%) T STty T FHIeT *F a@Te "@e_T ag; S
(F) ST 0 AT 6T T ST =T =R @97 g,

= 5 % srqgae ATt F o geartad e |§ SHraH 1 Aegaq Taed s ohaT ST |
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7. T SgEiea wa w1 F forg @fAst Remmar
(1) srferfaas i g 10" it IT-amT (2) SrraAr g 11 F¥ IT-emT (3) F efiT @Y s ea qwT_
F2e = form foreft e = e gq stfergf=a B sro, =f o3 g 3 o
(F)  oEed @iest S9ra (333) FT 94T T F o7 A e ($3) 9= R = g;
T
(@)  ATHHAT F IE-IVE ST AT-IVE F g T UF st qeqaT R aaw F1 72 2 |

) Breft g =t erfarfaere & amer 11 6 IT-meT (10) F erefiw wias E=emear arer q=T s, af@
T AT H

() FH H FHH G~ @St GE1e (332) FT IdT 919 6 g remeor =Wt (Sfr2) 971
TRt T3 2T
(@)  E@AT 9 % AT g A a9 a6t it Aty F O wme y=mee £ Jreer
FATT F TorT ST F AR-V % S geT SATad Fiest 912 (121 ST 122) T 947 90T 6
T =7 ¥ %9 uF sagEar-1d semad (Th2) R dae BT =T g siie 7w fae s
FTRTT 3T TEIA 30T TS 2 |

8. farRear

AT AATAE G347, "ias i F=e=ar & TS T ST I F e 9% 5T YT, el
AYHRTT o I8 AGHIET T AGEAT F ANT-3 H FariafEse wauor qraEst 1 Gt @fF st sraar B amr & oo
ot errar stera: ferferer &z |t 2 |

AL
[R=r 2(ii), 3(=), 3(=), 4(1)(F)(ii), 4(1)(@)(ii). 5@), 7(1)(F), 7(2)(@)]

TATOT FTALE T Hatara TTET B0 10 ereat i< oot o e w20 3 Sw grea gara=t i d=1a0 i 2ofr
ATEAT F ANl § gfearioa § | |91 7 I % "@99 # A # wihas " S Gemear £ qfte F o
HTHET AqIHT F TNT-2, ANT-3, ANT-1VaE, aRT-IVE i anr-V § fiw o €

Sud|
iR

1. ATEAT F ANT-| § TgFa a1 Y e {Edd: S9ad 1se SR aefiweer (uAaTEET) asia-
1997 ST GfFST WETIT STeqeaTse = F=aT AT (HTTame aeuEs i) eaeere afufa & foro 7o g | swaea=s
B 9T 3aH e e 3 o @et < 1 afvarursi i JuATEHHT A7 He s s usE e F qael % g
SIS TATAT AT |
2. Rt =mfasT 8T 3 forg sT9wor 3F =TT =0T 9T 28 g9 (Sh4), TR wewr (Sfi3), srETe
YT (SH2) S fEEga Tewer (1) i € | AT F A FLT AT S STRATH o Tq¥ Fl TSI FHid gu
FHLT: FTT AT ATOHT AT TAA GiAST HATE, TTATAT i ST, SR @fest garae sfie |/rfoa
ST SETe_ T FoadTd e ¢ |

3. G g (S14)- TTFOrR AT Aeaa=t, &= qEsTi=es ===y, gars qa7 gwrer =i,
grfaE &= R g qEasas goae e afgges & afomEt 9w arfys =7 F aratha g969faa @b s
HTAT AT &1 7 JYfee Fdr & | TaT 3297 e i d@qfte F g smareh steawor & arT af|stisa a=t
Tl TEATAAT 2 | HTATSH T JTFhad shael qdT BraT staT =312 ofe aatea =1er Suersa gt Y St a9 g
AT AT o AT HeATT T THT SAHIT TS ST ST T hafel fareare =1 fofq & sf@w 2r )

<22nd MEMC Week Celebrations 2015-16 216)




[9rT I-@vE 3 ()] HIT hl TSI @ STHYIT 5

4, T TAwr (SA3) Tafea =fast AT &7 ATeaTiad 2T JTel Thivl gl F=er =7 § gi=s =8
F form @t e it gemafRuad aheaT § 1 T asfaat geater Tg=T, sESTiee QAo i gy e
I AT i qErE e stegaa € 1 e w1 2= % e agAr s 2 v =2t arer T v
fafdr/zfnT /MR w1 frar =T S s e F S e I | ATSTS T ATERed S,
AT, IS ST T IehT e T TROTTHT 6 [Ha= F e 9% STAr_a AT TaT ¢ |

5. FTETIOT TAYT (SA2) & UF TT9=Ta HerT 1 et i eiee & | TIaFa Femei § afast 0
HTAT 3fT IFhT [OTAAT F GeATohd (FARTLTAT FqT 9% @it fast deeft aderor afga, af swae== 21) +F
oo aAT 9= F o avrasta wtEE, Rt/ RET sie sragur Y 93er Bfaat ox srenfia Hitva
stqaer Tfeafera g1 Tt 32T MaT geg A== ae=ATel v Gist AT, 297 &0 Jar f{em yar AT
SiTY STRTY, FATAE, HEAAT TAT U< [T QFSATAT TTFheld ST FHIAT 8 |

6. forega TAwor (SfH1) & T S F ATEAH H SR 39709, TEET, @S, Jo= W, arHet ofiw g anfe 7
uTea S e F faega = e St onfie 2 ) AT o arer {iE suei S8 arhe, a9qree, ST,
Iz Y e F erew H@eEfarg Fevn % aga & w0 g SFE SFEr grEar it 'L SHewy A9 g2 2 |
SrTershTierss T A= o ATT-AT TohH ST e 0t AT STaITFHAT 2l el o |

7. AT d9rae UF =9, I JT T T /1T H OO 9% I7 § f=iF "gca it ST araft &1 qigor stoar
IafEafa g ST eeadTa ot FAeny & fom st=a aamad g1 99 afga @ftre gasrtaes g=5ror 6iw
ST & Giast garaa & srafeafa, /=, I 47 o, FEiae safRafa $iw o= qasr=es ot 7 ST
FraT 13T &, 39T IR srar [[Ese BT e g wfe s S9raEt = gga At Feare F v 7
AT, AT, SR s i d@a e afvEt § safaarisa BT @ )
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MINISTRY OF MINES
NOTIFICATION
New Delhi, the 17th April, 2015
G.S.R. 304(E).—In exercise of the powers conferred by section 13 of the Mines and Minerals

(Regulation and Development) Act, 1957 (67 of 1957), the Central Government hereby makes the following
rules, namely:—

1.

(1

(a)
(b)

©)
(d

(e)

(f)
(2

(h)

Short title and commencement:
(1) These rules may be called the Minerals (Evidence of Mineral Contents) Rules, 2015.
2) They shall come into force on the date of their publication in the Official Gazette.

Application: These rules shall apply to all minerals except -

@) petroleum and natural gas;
(ii) coal, lignite and sand for stowing;
(iii) minerals listed in Part B of the First Schedule to the Mines and Minerals (Development and

Regulation) Act, 1957 (67 of 1957); and
(iv) minor minerals.
Definitions and interpretation:
In these rules, unless the context otherwise requires, -
“Act” means the Mines and Minerals (Development and Regulation) Act, 1957 (67 of 1957);

“composite licence” means a prospecting licence-cum-mining lease issued under sub-section
(2) of section 10B or sub-section (3) of section 11of the Act;

‘conforming’ means in a form as near thereto as circumstances of each case may require;

“evidence of mineral contents’ means the existence of mineral contents established as
specified in rule 4, rule 5, or sub-rule (2) of rule 7, as the case may be;

“threshold value of minerals” means the limits prescribed by the Indian Bureau of Mines
from time to time based on the beneficiability and marketability of a mineral for a given
region and given time, below which the material obtained after mining can be discarded as
waste;

“Schedule” means the Schedule annexed to these rules;

the expressions Reconnaissance Survey (G4), Preliminary Exploration (G3), General
Exploration (G2), Detailed Exploration (G1), Reconnaissance Mineral Resource (334),
Inferred Mineral Resource (333), Indicated Mineral Resource (332), Measured Mineral
Resource (331), Probable Mineral Reserve (121 and 122), Proved Mineral Reserve (111),
Feasibility Mineral Resource (211), Pre-Feasibility Mineral Resource (221 and 222),
Modifying Factors, Geological Study (F3), Pre-Feasibility Study (F2), Feasibility Study (F1),
Intrinsically Economic (E3), Potentially Economic (E2) and Economic (E1) used in these
rules shall have the meanings assigned to them in Part-I of the Schedule;

all other words and expressions used in these rules, but not defined, shall have the same
meaning as assigned to them in the Act or the rules made thereunder.

Determining existence of mineral contents under sub-clause (i) of clause (b) of sub-section (2) of
section 10A of the Act:

Where an application for grant of prospecting licence or mining lease to a holder of a reconnaissance
permit or prospecting licence, as the case may be, has not been submitted before the 12™ January,
2015, the holder of such permit or licence shall be deemed to have established the existence of
mineral contents under sub-clause (i) of clause (b) of sub-section (2) of section 10A of the Act, if the
holder has-
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(a) In the case of grant of prospecting licence, -

[©) carried out Reconnaissance Survey (G4) to establish anomalous zones (areas) worthy of
further exploration; and

(ii) prepared a geological study report conforming to Part IV of the Schedule and such
geological study report has been submitted to the State Government;

(b) In the case of grant of mining lease, -

(i) carried out at least General Exploration (G2 level) over the area to establish Indicated
Mineral Resource (332); and

(ii) prepared at least a Pre-Feasibility Study (F2) report to establish Probable Mineral
Reserve (121 and 122) conforming to Part V of the Schedule, to plan mining operation
for a period of five years from the date of commencement of the mining lease, and such
report has been submitted to the State Government.

2) Where an application for grant of prospecting licence or mining lease to a holder of a reconnaissance
permit or prospecting licence, as the case may be, has been submitted before the 12th January, 2015,
the holder of such permit or licence shall be deemed to have established the existence of mineral
contents under sub-clause (i) of clause (b) of sub-section (2) of section 10A of the Act, if the holder
has,—

(a) In the case of grant of prospecting licence,—

(i) carried out reconnaissance operations as per Scheme of Reconnaissance under Mineral
Conservation and Development Rules, 1988; and

(i) submitted report to the State Government, after completing reconnaissance operations,
in conformity with such Scheme of Reconnaissance and satisfying the conditions laid
down in the guidelines for processing Mineral Concession proposals issued by the
Central Government in the Ministry of Mines dated 24th June, 2009 and 30th October,
2014;

(b) In the case of grant of mining lease, -
@) carried out prospecting operations as per Scheme of Prospecting under Mineral

Conservation and Development Rules, 1988; and

(i) submitted report to the State Government, after completing prospecting operations, in
conformity with such Scheme of Prospecting and satisfying the conditions laid down in
the guidelines for processing Mineral Concession proposals issued by the Central
Government in the Ministry of Mines dated 24" June, 2009 and 30™ October, 2014.

s. Existence of mineral contents for auction of mining lease under sub-section (3) of section 10B
and sub-section (2) of section 11 of the Act. -

An area shall be considered to be having existence of mineral contents under sub-section (3) of
section 10B or sub-section (2) of section 11 of the Act, if, in respect of such area, -

(a) at least General Exploration (G2) has been completed to establish Indicated Mineral
Resource (332); and
(b) a geological study report has been prepared conforming to Part IV of the Schedule.
6. Grant of a mining lease through auction in respect of mining leases after expiry of the mining

lease period and of leases which have been surrendered, determined or lapsed. -
Before notifying any area for grant of mining lease through auction, in respect of —
(a) mining lease after expiry of the lease period; and

(b) mining lease which has been surrendered, determined or lapsed,

a detailed reassessment of resources, in the area proposed to be auctioned shall be carried out in
accordance with rule 5.

I\
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7. Existence of mineral contents for grant of composite licence. -

(1) An area may be notified for auction to grant a composite licence under sub-section (2) of section
10B or sub-section (3) of section 11 of the Act, if, in respect of such area, -

(a) Preliminary Exploration (G3) has been completed to establish Inferred Mineral
Resource (333); and
(b) a geological study report has been prepared conforming to Part-IVA and Part IV-B

of the Schedule.

(2) An area shall be considered to be having existence of mineral contents under sub-section (10) of
section 11 of the Act, if, in respect of such area, -

(a) at least General Exploration (G2) has been completed to establish Indicated Mineral
Resource (332); and

(b) at least a Pre-Feasibility Study (F2) report has been prepared to establish Probable
Mineral Reserve (121 and 122) conforming to Part V of the Schedule, to plan mining
operation for a period of five years from the date of commencement of mining lease
and such report has been submitted to the State Government.

8. Relaxation. -

Depending upon the local geological setup, mode of occurrence and nature of mineralisation, the
State Government may, with the previous approval of the Central Government, relax the exploration
norms as specified in Part III of the Schedule, in whole or in part for any mineral or any area.

SCHEDULE
[See rule 3(f), 3(g), 4(1)(a)(ii), 4(1)(b)(ii), 5(b), 7(1)(b), 7(2)(b)]

The terms used, pertaining to levels of exploration and the category of resources and reserves achieved
through various levels of exploration have been defined in Part-I of the Schedule. The parameters for
establishing the existence of mineral content in an area in terms of quantity and grade have been specified in
Part-11, Part-III, Part-IVA, Part-IVB, and Part-V of the Schedule.

Part -1
Definitions

1. The definitions and codes used in Part I of the schedule are drawn mainly from the United Nations
Framework Classification (UNFC) version-1997 and Committee for Mineral Reserves International
Reporting Standards (CRIRSCO) Template. To the extent found necessary, the definitions given here may be
supplemented by reference to UNFC or CRIRSCO.

2.  The exploration for any mineral deposit involves four stages namely, Reconnaissance Survey (G4),
Preliminary Exploration (G3), General Exploration (G2) and Detailed Exploration (G1). These stages of
exploration lead to four resource categories namely Reconnaissance Mineral Resource, Inferred Mineral
Resource, Indicated Mineral Resource and Measured Mineral Resource respectively reflecting the degree of
geological assurance.

3. Reconnaissance Survey (G4) identifies areas of enhanced mineral potential based primarily on results of
regional geological studies, regional geological mapping, airborne and indirect methods, preliminary field
inspection, as well as geological inference and extrapolation. The objective is to identify mineralised areas
worthy of further investigation towards deposit identification. Estimates of quantities should only be made if
sufficient data are available and when an analogy with known deposits of similar geological character is
possible, and then only within an order of magnitude.

4.  Preliminary Exploration (G3) is the systematic process of searching for a mineral deposit by narrowing
down areas of promising enhanced mineral potential. The methods utilised are outcrop identification,
geological mapping, and indirect methods such as geophysical and geochemical studies. Limited wide
spaced pitting/ trenching/drilling with sampling is made to identify a deposit which will be the target for
further exploration. Estimates of quantities are inferred, based on interpretation of geological, geophysical,
geochemical and geo-technical investigation results.
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5. General Exploration (G2) involves the initial delineation of an identified deposit. Methods used include
surface mapping, pitting/ trenching/drilling, followed by sampling for evaluation of mineral quantity and
quality (including mineralogical tests on laboratory scale if required), and limited interpolation based on
indirect methods of investigation. The objective is to establish the main geological features of a deposit,
giving a reasonable indication of continuity and providing an initial estimate of size, shape, structure and
grade.

6. Detailed Exploration (G1l) involves the detailed three-dimensional delineation of a known deposit
achieved through sampling, such as from outcrops, pits, trenches, boreholes, shafts and tunnels etc. Sampling
grids are closely spaced such that size, shape, structure, grade, and other relevant characteristics of the deposit
are established with a high degree of accuracy. Processing tests involving bulk sampling may be required.

7. Mineral Resource is a concentration or occurrence of solid material of economic interest in or on the
earth’s crust in such form, grade or quality and quantity that there are reasonable prospects for eventual
economic extraction. The location, quantity, grade or quality, continuity and other geological characteristics
of a Mineral Resource are known, estimated or interpreted from specific geological evidence and knowledge,
including sampling. Mineral Resources are subdivided, in order of increasing geological confidence into
Reconnaissance, Inferred, Indicated and Measured resource categories.

8.  Reconnaissance Mineral Resource (334) are estimates based primarily on indirect evidence and includes
data and information generated through a reconnaissance survey. The quantity of data available is generally
not sufficient to allow any reasonable estimates of Mineral Resource.

9. Inferred Mineral Resource (333) is that part of a Mineral Resource for which quantity and grade or
quality are estimated on the basis of limited geological evidence and sampling achieved through a stage of
preliminary exploration. An Inferred Resource has a lower level of confidence than that applying to an
Indicated Mineral Resource and shall not be converted to a Mineral Reserve. The majority of Inferred
Mineral Resources could be upgraded to Indicated Mineral Resources with continued exploration.

10. Indicated Mineral Resource (332) is that part of a Mineral Resource for which quantity, grade or
quality, densities, shape and physical characteristics are estimated with sufficient confidence to allow the
application of Modifying Factors in sufficient detail to support mine planning and evaluation of the economic
viability of the deposit. Geological evidence is derived from adequately detailed and reliable exploration,
sampling and testing and is sufficient to assume geological and grade or quality continuity between points of
observation. An Indicated Mineral Resource has a lower level of confidence than that applying to a Measured
Mineral Resource and may only be converted to a Probable Mineral Reserve.

11. Measured Mineral Resource (331) is that part of a Mineral Resource for which quantity, grade or
quality, densities, shape, and physical characteristics are estimated with confidence sufficient to allow the
application of Modifying Factors to support detailed mine planning and final evaluation of the economic
viability of the deposit. Geological evidence is derived from detailed and reliable exploration, sampling and
testing and is sufficient to confirm geological and grade or quality continuity between points of observation.
A Measured Mineral Resource has a higher level of confidence than that applying to either an Indicated
Mineral Resource or an Inferred Mineral Resource. It may be converted to a Proved Mineral Reserve or to a
Probable Mineral Reserve.

12. Mineral Reserve is the economically mineable part of a Measured and Indicated Mineral Resource.

It includes diluting materials and allowances for losses, which may occur when the material is mined or
extracted and is defined by studies at Pre-Feasibility or Feasibility level as appropriate that include
application of Modifying Factors.

Probable Mineral Reserve (121 and 122) is the economically mineable part of an Indicated, and in
some circumstances, a Measured Mineral Resource.

The confidence in the Modifying Factors applying to a Probable Mineral Reserve is lower than that
applying to a Proved Mineral Reserve.

Proved Mineral Reserve (111) is the economically mineable part of a Measured Mineral Resource. A
Proved Mineral Reserve implies a high degree of confidence in the Modifying Factors.

Feasibility Mineral Resource (211) A ‘Feasibility Mineral Resource' is that part of Measured Mineral
Resource which is not economically mineable as , defined by studies at feasibility level. This material
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is identified as being possibly economically viable subject to changes in technological, economic, and
environmental and/or other relevant conditions.

Pre-Feasibility Mineral Resource (221 and 222) A ‘Prefeasibility Mineral Resource' is that part of an
Indicated, and in some circumstances, Measured Mineral Resource, that has been found, by studies at
Pre-feasibility level, as not economically viable. This material is identified as being possibly
economically viable subject to changes in technological, economic, and environmental and/or other
relevant conditions.

13. A Geological Study (F3) is an initial evaluation of Economic Viability. This is obtained by applying
meaningful cut off values for grade, thickness, depth, and costs estimated from comparable mining
operations. The purpose of the Geological Study is to identify mineralization, to establish continuity,
quantity, and quality of a mineral deposit, and thereby define an investment opportunity.

Economic viability categories, however, cannot in general be defined from the Geological Study because of
the lack of details necessary for an Economic Viability evaluation. The resource quantities estimated may
indicate that the deposit is of intrinsic economic interest, i.e. in the range of economic to potentially
economic.

14. Modifying Factors are those factors which are taken into consideration while conducting a Pre-
feasibility or feasibility study so as to convert Mineral Resources to Mineral Reserves. These include, but are
not restricted to, mining, processing, end use, cut off grade, threshold value, metallurgical, infrastructure,
economic, marketing, legal, environmental, social and governmental factors.

15. A Pre-Feasibility Study (F2) is a study of a range of options for the economic viability of a mineral
project that has advanced to a stage where a preferred mining method, in the case of underground mining, or
the pit configuration, in the case of an open pit, is established and an effective method of mineral processing
is determined. It includes a financial analysis based on reasonable assumptions on the Modifying Factors and
the evaluation of any other relevant factors which are sufficient, to determine if all or part of the Mineral
Resource may be converted to a Mineral Reserve at the time of reporting. A Pre-Feasibility Study is at a
lower confidence level than a Feasibility Study.

16. A Feasibility Study (F1) is a detailed comprehensive economic study of the selected development
option for a mineral project that includes appropriately detailed assessments of applicable Modifying Factors
together with any other relevant operational factors and detailed financial analysis that are necessary to
demonstrate at the time of reporting that extraction is reasonably justified (economically mineable). The
confidence level of the study will be higher than that of a Pre-Feasibility Study.

17. Intrinsically Economic (E3) Quantities, reported in tonnes or volume with grade/quality, estimated
by means of a Geological Study to be of intrinsic economic interest. Since the Geological Study includes
only a preliminary evaluation of Economic Viability, no distinction can be made between economic and
potentially economic. These Resources are therefore said to lie in the range of economic to potentially
economic.

18. Potentially Economic (E2) Quantities, reported in tonnes/volume with grade/quality, demonstrated
by means of a Prefeasibility Study or Feasibility Study in order of increasing accuracy, not justifying
extraction under the technological economic, environmental and other relevant conditions, realistically
assumed at the time of the determination, but possibly so in the future.

19. Economic (E1) Quantities, reported in tonnes or volume with grade/quality, demonstrated by means
of a Prefeasibility Study or Feasibility Study in order of increasing accuracy, that justify extraction under the
technological, economic, environmental and other relevant conditions, realistically assumed at the time of the
determination.

Part-11
Geological Parameters for exploration

1 Aerial reconnaissance: Satellite imagery/ remote sensing/ airborne geophysical survey etc. using appropriate
technology (applicable mainly for reconnaissance exploration (G4) stage).

2 Topographic & Geological survey (Mapping): On 1 : 50,000 or smaller scale for reconnaissance (G4) stage; on
1:25000 to 1 : 10,000 or larger scale for preliminary exploration (G3) stage; 1:4000/1 : 5,000 or larger scale for
general exploration(G2) stage; on 1 : 2,000 or larger scale for detailed exploration (G1) stage.
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Ground Geophysical and Geochemical survey: Geophysical and geochemical survey using appropriate
techniques as may be necessary.

Technological : Exploration and sampling using appropriate techniques from locations such as outcrops,
trenches, pits, old workings and drill holes. The sampling locations are spaced suitably (in a grid pattern to the
extent possible and may be modified depending on structural complexity) for establishing existence of ore body
and its lateral and vertical continuity. Part III of the schedule may be referred for further details.

For General (G2) and detailed (G1) stages of exploration the depth continuity of mineralisation may be
considered limited to the depth upto which direct evidence of mineralization is established.

The lateral extension to be considered for resource assessment shall depend on geological considerations
supplemented by geological continuity by mapping or by other means and in any case shall not be more than 50%
of the grid spacing of the probe points.

Assessment based on selected information such as isolated assays, isolated drill holes, assays of panned
concentrates etc. is not recommended.

Sampling & sub sampling: (a) Random grab/chip/channel sampling from surface exposure/escarpments/ nallah
cuttings/ pit/channel etc. for reconnaissance stage.

(b) Systematic sampling from pits/trenches/outcrops/workings etc. spaced closely enough to confirm geological
and grade continuity for other stages of geological assessment.

(c) Geological logging and sampling of drill core/chip samples at regular interval, preferably meter wise or less
for the mineralized portions.

(d) The drill technique to be deployed shall depend on the rock type to be penetrated and with an aim to achieve
maximum sample/core recovery.

(e) The exploration samples including surface samples, drill core/ chip samples shall be preserved, for future use.

Assay data & Laboratory tests: Analysis of all samples generated for major radicals appropriate to the mineral
under investigation. Analysis of byproducts such as Ga in bauxite, Ni, PGE in chromite, Au in iron ore, Ag in
lead and zinc, Au in copper ore etc. and other deleterious elements wherever necessary.

Petrographic & Mineragraphic studies: Petrographic analysis of mineralized portions to ascertain the rock
types and mineral assemblages including grain size, texture, gaunge and its liberation characteristics etc. if
considered necessary.

Bulk density study: The bulk density must be measured by methods that adequately account for incipient void
spaces (vugs, porosity, etc.)in mineral /ore body

Bulk Sampling for Beneficiation studies: Bulk sampling if necessary for testing processing technology.

Environmental setting: Details about local infrastructure, host population, historical sites, forests, sanctuaries,
national park and base line information on environmental setting of the area to be collected.

11

Any other relevant data: Groundwater, geotechnical and rock characteristics etc. that may be relevant.

Part -I1I
Exploration Norms for different types of deposits

(The grid spacing given below are indicative. A closer spacing may be necessary depending upon the
geological complexity of the deposit)

Type of deposit & | G4 stage G3 stage G2 stage G1 stage Remarks
principal minerals
I. Bedded Stratiform | Scout drilling, if | For limestone, | For For  limestone, | For shallow
and tabular deposits of | necessary bauxite, potash | limestone, bauxite, potash | surficial
regular and irregular | (1 jine with | and salt beds the | bauxite, and salt beds the | deposits
habit: erid specified by grid spacing of | potash and | grid spacing of | continuing to a
Iron ore, manganese ore, | the Central | bore holes may be | salt beds the | bore holes may | depth of up to
bauxite, limestone, | Government 800m or closer | grid spacing | be 200m or | 6m from
chromite/potash and salt | from time to for deposits of | of bore holes | closer for regular | surface pitting
beds etc. time) regular habit and | may be 400m | habit and 100m | in a grid
400m or closer | or closer for | or «closer for | pattern as per
for irregular | regular habit | irregular  habit; | the grid
habit; for others | and 200m or | for others the | spacing for
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the spacing may | closer for
be 400m or closer | irregular
for regular and | habit;

spacing may be
100m or closer
for regular habit

various levels
of prospecting
may suffice.

200m  or closer | for others the | ad ~ 50m  or | Eor  deposits
for irregular spacing may closer for continuing
habit. be 200m or | irregular habit. further in
closer for depth drilling
regular habit is
and 100m or recommended.
closer for
irregular
habit.
II. Lenticular bodies of | Scout drilling, if | Bore-hole spacing | Bore-hole Bore-hole Exploratory
all dimensions | necessary along strike may | spacing along | spacing along | mine
including bodies | (15 line with be kept 200-100m | strike may be | strike may be | openings- open
occurring en echelon, | orig specified by | Or closer interval. | kept 100-50m | kept 50-25m or | pit or
silicified linear zones of | (e Central or closer. In | closer interval underground
composite veins. | Government specific cases, with bulk
Lenses, pockets, stock- | from time to depending on determination
works; irregular | () necessity, it of grades
shaped modest to small may be wherever

sized bodies

Iron and manganese ore

brought down
to 25m or

necessary at
G2 and Gl

bodies  in lateritoid closer., stage.

terrain, pockety bauxite especially for

and nickel-cobalt precious

laterites, base metal metals.

sulphides of Cu-Pb-Zn-

Sb-Hg, podiform

chromite, auriferous

quartz reefs, PGM,

graphite lenses,

molybdenum, tin

bodies, pyrite, skarn

bodies of  scheelite,

wollastonite, fluorite

etc., vermiculite,

magnesite,

insitusilimanie and

kyanite lenses etc.

III. Gem- stones and | Scout drilling, if | 8 to 10 | Trenching Bore hole | Exploratory

rare metal pegmatites, | necessary pits/trenches per | preferably at | spacing may be | mine

reefs and veins/pipes: (In  line with | sd.-km. Bore-holes | 50m. interval kept closer to | openings- open

Tin-tungsten-tantalum- grid specified by | to test the | Bore-hole to | that of G2 stage pit or

niobium-molybdenum the Central | continuity of host | test continuity underground

veins and pegmatites; | Government rock, at 200m or | of host rock at with ) blﬂk

Beryl, topaz, emerald | from time to | closerinterval. 100-50m  or determination

deposits, diamond, | time.) closer interval of grades &

wolframite deposits, recovery
wherever

pockets/lenses/veins  of
fluorite in carbonatites
etc.

necessary at
G2 and Gl
stage.

IV. Float or Placer
deposits:

Iron, manganese ore
float; Placer tin and gold
deposit; garnet, ilmenite,
rutile, zircon; diamond,
corundum, kyanite,
sillimanite floats .

Scout drilling, if

necessary
(In  line with
grid specified by
the Central
Government
from time to
time)

400m along trend
of the deposit and
200m across

200m* along
trend of the
deposit  and
100m across

100m* along the
trend of the
deposit and 50m
across

For shallow
deposits pitting
in grid may
suffice. Stream
sediment or
placer
sediment
sampling as
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may be
required at
each stage.
Laboratory
scale
separation and
testing and
analysis of
concentrates.

*In case replenishment is reported in placer deposit associated with beach sand, river sand etc., periodic

reassessment of resources may be necessary.

Part IV-A

Reporting of Mineral Resources

A Geological Study Report for estimation and reporting of Mineral Resources integrating all data of
exploration, sampling and testing generated through aerial, geophysical, geochemical, geological surveys and
technological study may be undertaken for every stage of exploration i.e. from G4 to G1 for assessing the
resources. The study should incorporate the following contents among other things.

SL Contents Explanation

No.

1 Title & Ownership | -Name, address of the prospector including E-mail ID, telephone number.

-Details of period of prospecting/mineral right if any.
-Details of exploration agency, qualification, experience of associated technical persons
engaged in exploration.

2 Details of the area -Village, District, State
- Survey of India Toposheet No., Geo-coordinates of the area of all corner points
- cadaster details of the area with land use, area under forest with type of forest
- mineral(s) under investigation

3 Infrastructure & | -Local infrastructure, host population, historical sites, forests, sanctuaries, national park

Environment and environmental settings of the area.
4 Previous -Details of previous exploration carried out by other agencies/parties.
exploration - In case the area forms part of the area covered under earlier exploration then the same
should be shown in a map with proper scale.

5 Geology -Brief regional geology of the area outlining the broad geological, structural frame work.
-Deposit type, geological setting and details of dip, strike, old workings, surface
exposures etc. of the area under study also of adjoining nearby areas if the information is
likely to have an impact on the area under study.

-Reliable geological map of appropriate scale with geo-coordinates showing major
lithological units, structural & tectonic features; extent of surface mineralisation,
structure, location of boreholes, pits, trenches, old workings etc.
- Cross sections at suitable intervals showing vertical projections of litho-units and
mineralization.
- The extent and variability of the mineralization expressed as length (along strike or
otherwise), plan width, and depth below surface to the upper and lower limits of the
Mineral Resource.
6 Aerial/ground Details of aerial, geophysical & geochemical survey results taken up if any and their
geophysical/ results.
geochemical data
7 Technological -Details of technological investigation (pitting/trenching/drilling etc.)

investigation

-Data spacing for reporting of Exploration Results: Whether the data spacing and
distribution is based on part I and II of the schedule and is sufficient to establish the
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degree of geological and grade continuity appropriate for the Mineral Resource
estimation procedure(s) and classifications applied.

8 Location of data | -Accuracy and quality of surveys used to locate drill holes (collar and down-hole

points. surveys), trenches, mine workings and other locations used in Mineral Resource
estimation.
- Quality and adequacy of topographic control.

9 Sampling Nature and quality of sampling (e.g. cut channels, random chips etc.) and measures taken
Technique to ensure sample representivity.

10 Drilling - Drill type (e.g. core, reverse circulation, open-hole hammer, rotary air blast, auger,
technique& drill | Bangka, sonic etc.) and details (e.g. core diameter, triple or standard tube, collar R.L,
sampling employed | azimuth, inclination, coordinates of bore holes etc.).

-Whether core and chip sample recoveries have been properly recorded and results
assessed.

-Measures taken to maximise sample recovery and ensure representative nature of the
samples.

- Whether a relationship exists between sample recovery and grade and whether sample
bias may have occurred due to preferential loss/gain of fine/coarse material.

Logging: -Whether core and chip samples have been logged to a level of detail to support
appropriate Mineral Resource estimation, mining studies and metallurgical studies.

11 Sub-sampling -If core, whether cut or sawn and whether quarter, half or all core taken.
techniques ‘and -If non-core, whether riffled, tube sampled, rotary split etc. and whether sampled wet or

P P p
sample preparation dry.
-For all sample types, the nature, quality and appropriateness of the sample preparation
technique.
-Quality control procedures adopted for all sub-sampling stages to maximize
representivity of samples.
-Measures taken to ensure that the sampling is representative of the in situ material
collected.
-Whether sample sizes are appropriate to the grain size of the material being sampled.

12 Quality of assay | The nature, quality and appropriateness of the assaying and laboratory procedures used
data and laboratory | and whether the technique is considered partial or total.
tests Nature of quality control procedures adopted (e.g. standards, blanks, duplicates, external

laboratory checks) and whether acceptable levels of accuracy (i.e. lack of bias) and
precision have been established.

Check analysis of atleast 10% of samples may be analyzed from third party NABL
accredited/or department of science & technology (DST) / BIS recognized laboratories or
government laboratories for assessing the acceptable levels of accuracy.

13 Moisture. -Whether the tonnages are estimated on a dry basis or with natural moisture, and the
method of determination of the moisture content.

14 Bulk Density Whether assumed or determined. If assumed, the basis for the assumptions. If
determined, the method used, whether wet or dry, the frequency of the measurements, the
nature, size and representativeness of the samples.

15 Resource - Discussion on sufficient data density to assure continuity of mineralization and

estimation synthesis adequate data base for estimation procedure used.
techniques

-The nature and appropriateness of the estimation technique(s) applied and key
assumptions, including treatment of extreme grade values, domaining, interpolation
parameters, maximum distance of extrapolation from data points.

-The basis for the classification of the Mineral Resources into varying confidence
categories.

-The assumptions made regarding recovery of byproducts.

-Detailed description of the method used and the assumptions made to estimate tonnages
and grades (section, polygon, inverse distance, geostatistical, or other method).

<2an MEMC Week Celebrations 2015-16

235)

I\




THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

-Description of how the geological interpretation was used to control the resource
estimates.

-Discussion of basis for using or not using grade cutting or capping. If a computer
method was chosen, description of programmes and parameters used.

-Geostatistical methods are extremely varied and should be described in detail. The
method chosen should be justified. The geostatistical parameters, including the
variogram, and their compatibility with the geological interpretation should be discussed.
Experience gained in applying geostatistics to similar deposits should be taken into
account.

-Data verification and /or validation procedures used.

16 Further work -The nature and scale of planned further work (e.g. tests for lateral extensions or depth
extensions or large scale step-out drilling).
17 Annexures/ The report shall include all relevant data including maps, sections, logs, analysis reports,
enclosures to the | photographs etc. in support of the estimates made.
report
18 Any other | Any other information as may be available or required by any authority as prescribed

information

Part IV-B

Estimation and Reporting of Diamonds and other Gemstones

Criteria listed in Part IVA also apply to this group; additional guidelines are available in the ‘Guidelines for
the Reporting of Diamond Exploration Results’ issued by the Diamond Exploration Best Practices Committee
established by the Canadian Institute of Mining, Metallurgy and Petroleum.

1

Indicator minerals

- Reports of indicator minerals, such as chemically/physically distinctive garnet, ilmenite,
chrome spinel and chrome diopside, should be prepared by a suitably qualified
laboratory.

2 Source of | - Details of the form, shape, size and colour of the diamonds and the nature of the source
diamonds. of diamonds (primary or secondary) including the rock type and geological environment.

3 Sample collection. | - Type of sample, whether outcrop, boulders, drill core, reverse circulation drill cuttings,
gravel, stream sediment or soil, and purpose, e.g. large diameter drilling to establish stones
per unit of volume or bulk samples to establish stone size distribution.
- Sample size, distribution and representativity.

4 Sample treatment. | -Type of facility, treatment rate, and accreditation.
- Sample size reduction. Bottom screen size, top screen size and re-crush.
- Processes (dense media separation, grease, X-ray, hand-sorting etc.).
- Process efficiency, tailings auditing and granulometry.
- Laboratory used, type of process for micro diamonds and accreditation.

5 Carat. One fifth (0.2) of a gram (often defined as a metric carat or MC).

Sample grade. - Sample grade in this section is used in the context of carats per units of mass, area or
volume.

- The sample grade above the specified lower cut-off sieve size should be reported as
carats per dry metric tonne and/or carats per 100 dry metric tonnes. For alluvial deposits,
sample grades quoted in carats per square metre or carats per cubic metre are acceptable if
accompanied by a volume to weight basis for calculation.
- In addition to general requirements to assess volume and density there is a need to relate
stone frequency (stones per cubic metre or tonne) to stone size (carats per stone) to derive
sample grade (carats per tonne).

7 Reporting of Bulk | - Complete set of sieve data using a standard progression of sieve sizes per facies.

Exploration
Results.

sampling results, global sample grade per facies. Spatial structure analysis and grade
distribution. Stone size and number distribution. Sample head feed and tailings particle
granulometry.

- Sample density determination.

- Per cent concentrate and undersize per sample.
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- Sample grade with change in bottom cut-off screen size.

- Adjustments made to size distribution for sample plant performance and performance on
a commercial scale.

- If appropriate or employed, geostatistical techniques applied to model stone size,
distribution or frequency from size distribution of exploration diamond samples.

- The weight of diamonds may only be omitted from the report when the diamonds are
considered too small to be of commercial significance. This lower cut-off size should be
stated.

8 Grade estimation - Description of the sample type and the spatial arrangement of drilling or sampling
for reporting reporting Mineral designed for grade estimation.
Mineral Resources | _ e sample crush size and its relationship to that achievable in a commercial treatment
and Ore Reserves. 1
plant.
- Total number of diamonds greater than the specified and reported lower cut-off sieve
size.
- Total weight of diamonds greater than the specified and reported lower cut-off sieve size.
- The sample grade above the specified lower cut-off sieve size.
9 Value estimation. - Valuations should not be reported for samples of diamonds processed using total
liberation method, which is commonly used for processing exploration samples.
- To the extent that such information is not deemed commercially sensitive, Public Reports
should include:
e Diamonds quantities by appropriate screen size per facies or depth.
® Details of parcel valued.
o Number of stones, carats, lower size cut-off per facies or depth.
* The average $/carat and $/tonne value at the selected bottom cut-off should be reported in
US Dollars. The value per carat is of critical importance in demonstrating project value.
* The basis for the price (e.g. dealer buying price, dealer selling price etc.).
* An assessment of diamond breakage.
10 Classification. - In addition to general requirements to assess volume and density there is a need to relate

stone frequency (stones per cubic metre or tonne) to stone size (carats per stone) to derive
grade (carats per tonne). The elements of uncertainty in these estimates should be
considered, and classification developed accordingly.

Part-V
Contents of Prefeasibility Report

Contents of a Prefeasibility Report for Estimation and Reporting of Mineral Reserves based on a Geological
Report prepared as per Part IV-A and Part IV-B. The Geological Study Report shall also form a part of the
Prefeasibility Report.

SIL. Contents Explanation

No.

1 Mineral - Description of Mineral Resource estimate used as a basis for the conversion to a Mineral
Resource reserve.
estimate  fOr | _ Cjear statement as to whether the Mineral Resources are reported additional to, or inclusive
conversion 0 | of, the Mineral Reserves.

Mineral N .
Reserve -The type and level of study undertaken to enable Mineral Resources to be converted to
Mineral Reserves i.e. Prefeasibility/Feasibility level.

2 Cut off | -The basis of the adopted cut-off grade(s) or quality parameters applied, including the basis, if
Parameters appropriate, of equivalent metal formulae& the threshold values prescribed.

3 Mining -The method and assumptions used to convert the Mineral Resource to a Mineral Reserve (i.e.
factors either by application of appropriate factors by optimisation or by preliminary or detailed design
or supported with Conceptual plan for mining).
assumptions.

- Anticipated Ore to OB ratio, mine recoveries, dilutions etc. for both open cast and U/G
workings.
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-The choice of, the nature and the appropriateness of the selected mining method(s), the size of
the selected mining unit (length, width, height) and other mining parameters including
associated design issues such as pre-strip, access, etc.

-The assumptions made regarding geotechnical parameters (eg. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.

-The major assumptions made and Mineral Resource model used for pit optimisation (if
appropriate).

-The mining dilution factors, mining recovery factors, and minimum mining widths used.

-The infrastructure requirements of the selected mining methods. Where available, the historic
reliability of the performance parameters.

Metallurgical -The metallurgical process proposed and the appropriateness of that process to the type of
factors or | deposit.
assumptions. -The nature, amount and representativeness of metallurgical test work undertaken and the
metallurgical recovery factors applied.
-Any assumptions or allowances made for deleterious elements.
-The existence of any bulk sample or pilot scale test work and the degree to which such
samples are representative of the ore body as a whole.
-The tonnages and grades reported for Mineral Reserves should state clearly whether these are
in respect of material to the plant or after recovery. Comment on existing plant and equipment,
including an indication of replacement and salvage value.
Cost and | -The derivation of, or assumptions made, regarding projected capital and operating costs.
revenue - The assumptions made regarding revenue including head grade, metal or commodity price(s)
factors exchange rates, transportation and treatment charges, penalties, etc.
- The allowances made for royalties payable, both Government and private.
- Basic cash flow inputs for a stated period.
-Yearly planned production, Net Present Value (NPV) and Internal Rate of Return (IRR) of the
deposit, intrinsic value of the deposit based on annual projected production.
Market -The demand, supply and stock situation for the particular commodity, consumption trends and
assessment factors likely to affect supply and demand into the future.
-A customer and competitor analysis along with the identification of likely market windows for
the product.
-Price and volume forecasts and the basis for these forecasts.
-For industrial minerals the customer specification, testing and acceptance requirements prior
to a supply contract.
Other -The effect, if any, of natural risk, infrastructure, environmental, legal, marketing, social or
modifying governmental factors on the likely viability of a project and/or on the estimation and
factors classification of the Mineral Reserves.
-The status of titles and approvals critical to the viability of the project, such as mining leases,
discharge permits, government and statutory approvals.
-Environmental descriptions of anticipated liabilities. Location plans of mineral rights and
titles.
Classification. | -The basis for the classification of the Mineral Reserves into varying confidence categories.

- Finalization of estimates of grade wise mineable quantities in contemplation with proposed
preliminary mine design/conceptual plan subject to all necessary approvals/contracts have been
confirmed or there are reasonable expectations that all such approvals/contracts will be
obtained within a reasonable timeframe and with certification that that Economic viability is
not affected by short-term adverse market conditions provided that longer-term forecasts
remain positive.
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T 11 #F 37T (3) § FAfdee srfegfa afast & fa= & effst £t aea avtEmra saafea
ey 3 ¥ fafAfdee AfT § stager &t SITosft |

;AT 2
AT Ug FT AE 6T ST
5. @99 qg F ATt F g qF sreaderd—(1) T5T FIH, 5T F Wi & AT e i araa
AT 95T AqET FIA 0 ATATHT THRAT AT T Tt TS I AT | @iersT TarA7 &1 9167, Fiasr

(@fast aaret \1e) =, 2015 F Iuael F e g = g
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(2) TT=T "LFTE, @iast FrarHr £ araa AfEET srE=r g=Ear S B s F 9=, S9 e i,
STEl @99 92T, A w19 7 fo=-fo= A= sra=um== 9oret (See oo U fThfers =
TISTerTAT o) T TR FTh ATATHT 6 AIETH I STaacd (v ST T T&dT9 &, TEHIH T SHH
HHTRT FE T = AT HIHRT & 1 a9 N, T GYET F wEraardi af® sfiv s
LT F AT 7 A9 ATt G oF =9 | F9fisha AT STTue |

(3) =7 T HHiRT & 1 HaT &, = wfafaEe, 1952 (1952 #1 35) Fit &= 2 &7 37T
(1) F @ (31) § T97 g "wre" T gt T F 1w o arer adt harereat F oo srafera
&= oft s

6. == gz F g ar=Ear—(1) @9 ag & Tt § 9T 9 F g7@S F o, sraas aer 5 7
o7 fafafase T+t stirarsti TuT srge= T 1 § Tun ffRtEae a=ar & FegAi siw eat 1 @1 39 )

(2) TT=T TLHTL, AT F ATALTT F A =aa 244 30T Ti=el STt e =237 =T, 9=
IS (AT &=t 97 Feae) afaf[=aa, 1996 (1996 =T 40) ¥ AT~ STASIAd 3T T+
RaeETa a9 FEft (39 stfaet i wremar) stfafa=a, 2006 (2007 =T 2) =T 919 H T@d g0
ST 1 F UH T % ThIfl, ST 98 SUa9Th T ;

(3) &T=T 10 T ITLUTIT (6) F Tiqeh  Tefi Fera TwahT< T ofSFa=i T TTRT 15T LR
FT et faferse sifaw so=eT & forg, Sraer siasta st 2 § 7o A sifaw o oft 2,
faforee w9 am @TET /T TEA0T F4 & o BT SToe siT Trow AT =@rHr i s Afosa
gfareraar 1 «ff i w2 3 forg Freaitea w2 7t

(4) Stet T v BT ' AT Bt @t i B fEferse AfaiEse sifew s 5 oo
Srfera et § a1 =w9e 92 % refie fAeprer 1o =St &6, --

(i) Faer AT sifew sa=nT 3 g o= Rt st ;) sie
(i) SeTeT AT AATeT ®T F TR AT STATOT AT FA=TAT =TI FE1 TohaAT STTUIT |

(5) =TT § AT o Hareft 9T T AFHTor arAar & FAeedt i o t 6 Fqare BT Srus

ST THA FTAT AT AT T A== Faer I FIer S T ATt 52T &g it 712 Bt ey &

éil‘&ll{qT‘l‘:hql“‘ll'\"‘lll
7. s_Hei@e Aemfi—(1) Aot Faar ataarea saeeibs St Sewd F oAremw o
FETera it STuAT |
(2) 5= "HTE, TH Y staerea ToEeiae AT Sewt T SUART T HeRSiT, ST
HTAHTEHL0T ST T ATl TqTor fAaemers, g=ar Sr=ieEhr FanT, €= ud g=ar Sr=iseEnt
HATAT, ATLT ALHTL FIET 5-IATIT TEIAAT sl FATIET STTEATIN o STATAT daeft Aantasts frgiar
T 77 fAfAtEs waaaw Tt sfite goeaT SToeTsti &0 927 Far g |
8. et st & forg dxfiee—(1) w17 av=e, AEET swaes § 3fva afas gog fr o=
=aaw ataeraar fEfAfEee w0, ST srfera fiaa = 7 Jra i)
(2) o wfas 79—
(i) T=F 7T ' I =it fir whE F ;) 3T
(ii) IOT F TEH @I = T ATt =@ 42T 1T TAT TR (F0iare site Isaa1e) afast
T e FHT F TOEHA F TIET BT |
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(3) T 9T a1, T75T G2=h1Z hl =TT H2d = IS o forg, St s=vma 3 == 3
STAATY, sArefara e F FwTaT AT SEa taE Fr e mEs e i afoeraar sgaa w9 i
THA STTAT AT ATAT 75T HTHTT BT,

(i) =T s gaaeraar F ; i
(i) o =T = 9= =,
IOTAHR o FAITAL THH T A FHLIT |

(4) stet B &= fr v O srfass mfas F oo et v o1 227 8, 91 "aeer et | | e
FIET ST (2) F 720 a7 S=ea SIfoa =afast go= it afaeradr, O3 93 =St =6 S 7 7159
HEHTE =hT TR B2 oF TATSTH 6 o A 26T )

(5) =fx =TS "TaT 9gT A= 7 ST 3 9991, Ush AT AT 97 @fasii &1 941 |Haar &, a1
TR FTAT I FTS FIT ITATH (2) F o1efiw o7 szha afva afas w== v afereraar o5 g
=TAST % Haer | I7ST AT T HE0T F3 o6 93T o forg s i

9. =it =9 Y afFaT—(1) 1o T=1<, =TT 5 F Iaaet F o129 w2 gu, et i garar
gTET e 6 orw ues fAfEaET srwE=er gE=aT S e, Breee staeta st a9 ST aeRTerT
7 & ST U g=aT § AT 3 srefi s =S &= % =y ® Sferea fAfereat siafeee €, S
srasta Aot o €,

(i) T TATAA 0T == ST srasaraa 9orel &7 9T6T 2 =eaitea ie FHaitra

= =6, ™3 T Jaf i, =T AT F FRriHoarei Ji ST Trsa @1 h FETiacaATefi T 7T e

Tt Ff F =9 H Fartsra Bar sros, &ferfeeart

(i) mfasT (@St a=Tef #@rer) =, 2015 3F IOt F AGEATT =it o6 FrorT e &= &
et T a9t mfast 7 araa mfast a=25S Tt F "rem F 9y § osrgartaa afas araa sie Sterea
=ferfea=ri

(2) IT5T TR FT AT o 1o AfE=T s=aas § FRatertaa satEse S, -

(F) Tfast (@St ==l @re=T) A=|, 2015 3F g9 7 s-a=ras O, Sad s as &

TS o T =St Fr Tferfeeat e srpmt_e v Tt 2 s

(=) T TATAA T To= AT sta==amaa JurTet &7 99T 3 924919 0 70 =i

Hrwitra oo &= F, &H =39 ogfa,vrsa meee F osartaaareim e s v weeste

FTHeaTe i 7 o Jret T F =9 7/ Frarsra BT =T 2t Trstes I ae or 571 |

(3) FT=T == =ATer &1 fE=ET a=arast &1 =0 U REt &1 stemaa e F o s @
FTET TAT Atagi=a v F=a srata & srosfr i areh s iy aear o= satear fir garfea o=
gTET AT

4) F=THT U SSAITHT A EATs T seEaiiash ArArHr 2snit oY =uaH AeatertaEa i maarEs
ZAIT, STT i

(@F) =TT F T T FT sATea A tertaa O 7§ BT sroET, st -
(i) ST ST ", -
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[ ¥ 11—3=9= 3(i) ] I Sh1 TSI 2 STHTELOT 5

(37) T TEAERT AT gEga eI, e ==t Ava-wry, swfateaw s e

el =F=Te T fA=HT 3 SO’ 6 S TaHETY, Sret ° 9T a9 o6 foro ar=ar v gt e

Haeft gEarasit |re=r, St iy afaafa =i O3 ot I=arast 997 J=rH JHriass 21, S
AT =vaas 7 AAatEee Bo s st

(=) STt AT eIt aeaa w2, S afea = tmsr g Fr afaeraar Enfr

(ii) FE= I ATAT T AT 97, ST fAEE 6 ®§ AmAtEee ar=aar F fAEaat =i erat w

HAAHTT 9T 970 ST 2 30 5=t st fiama gaeuraar stefara firaa & g3 a7 S99

stfer=r 27 =0T 5= awdr=ht =9 IO sAfaga et =9 aret 6 =9 &7 fAafges &F=ar = 2,
== F = = F o = Bar sroET

(iii) THATRT =9 T rfEa =St |9 arEt % = S=aau e taes hraa ae=Sraar
STAATS A SAFETT= ATATHT =6 9% =12 36 forw ==aa fraa 20 ;

(iv) T=hr =T ¥ 91 =TT SO0 ATAT BT A6 F0T gGeaa A= T sefa=s Frma
TESTTAAT oF STATT T Toiiaz AT SIToemT i S aorHi =6 9999 9913 9iaera Sk =ht =9 =1
sfEa =t = Jter (R fSr=ier =t S==a< gorish # goritha BT sTosm) = ofed 3 9=
THATHT =T I ATS T FATSAT AT AT, SAH T ST AT I=aa2 BT, SAFSTTA6 ATATHT o6 942 S H
T = = Toro =t Ea aret =9 a1t F =9 ' rtEa 29T

qI g STEl daAl=ht =9 T ATSa STl =919 11 it oA Sear 9 T w7 2 ==t e ofr

arfaer 21 strosft

T v == 0T T TS meeeTe, s=tEaasetaate, et B aeaT = avaer 1 e wr ARema
T, It AT AT 9e=Taadt 93T H AR =9 T SATEa Sl A9 STt ht o AT A T
=T TEAT S ST TTSH WEERTT, UE ’HITHS W, SeheshT =9 i SATed ST =900 ST 9% e St =19
ATAT =6 =9 & == o s =67 3Fe== =F7 T30 IS=r 1= a5 =91 =it 96371 =61 T390 7931 A1
e

avq T= T T aftE awAareht =1 T sttEa et et Attt Br HeAar e ' 9= % = '§og oar
FEATAAT =HT F2OT F T TfT G=h-r=ht =T T ATEa =T AIMTH ATAT F1, STiaa SrAT AT ATAT FBT
HAFLTIOT FH2 =6 TATSTAT =6 T FATH ot H 7307 SAUuIT sfiT U5 ATHAT # FH97 Steataa a=a9m
Sra=FT ===, Fraa g==araa10 O a9 A2t Firaa 919913t fit 931 I F0 99859 2 |

T @ S =ZLT H S asneht =a & =& a ==t =9 avet v per T@eaT 9 2 ST aseerehr
=T T ATET I AT AT ATAT Fo=-fo=—= snota= firaa g==amaart gao=qa w2ar 8 920 98 99T
ogfarera Foft arer aap=ht =9 & A= a St AT ATAT =60 ATS O ST AT FTAT ATAT STTUIT |

ot U5 i TR =9 3 2 a Sreil |9 AT THTA AT 90 hiaa IEATITAT I5qd FHod &
ST Ive TA A9 HEAT F T8 aArH gGiaera Aot W Fofipa Fear strar @ a9 o Jeft aEeeeht = 3
STTET T 3T ATAT =61 ATE T FATAT AT ATAT AHAT STTUIT ST sTfE T ATAT A0 ITAT =ht S=ar &
=t =Fir gt = srosfa
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6 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

(@) TER 9% Fit ey et O & i srosft, sraria -
(i) ST FATSAT T AT TAAT SFTAH FIHT TEATIAT TEqA FT oAl ST AT FHHT &

srfers Sfora =fasT gea 1 gfderd gt :
T ATATHT §H o Teaheehl fafHaent & AT o Fea T T 1 St it garted
Tk qELArerd FoRaT ST FaT |

(i) =fx #rE & T R a1, T AT TS AArHrT g7 97 sifaw fiaa
TEATIAT TEqT Aol HAT g T AATHT ToRAT FTfaer g1 ST |
(iii) U ATET ATAT AT AT F, T I=Aaw AT FAT TEATIAT TE T A g, AT
AT EI9 o 3 IT& STTEATHT ST S0 a7l & =9 H FIud 67T ST |
10. @A 9 FT ALIA (AT STAT —(1) SIEHATHT TAT AT ATAT TEAT hed TE=qd HIIT ST
e 11 % srgame 1R |arer &7 39 wfderd gt

(2) 1R Tar it ggelt fheq aTeq B9 9T TS TEHTT SATAHTHT 1A AT FTer T 79T I
ST 23T |

(3) rferaT=T et S JTer T —
(F) aT=aT F T Pt i oat ' qre S @ U
(@) T Fred =1, ST o1 d=r 1 =9 wiaerd grft, d@=r fre s ue;
@) st 12 7 77 AfAfase e sfagfa o s o
() @A ST T ST GmeT 5 i 37U (2) F @ (@) § FHtEse aat w1 gt e
ST U, T
(F) UHT =T &A1 FT, ST TST TLHT 3T HLHL & Td AqAET ¥ f[Afd{ase Fi7, FATI
foro s U,
TR ST AT FTAT” qTAT STTUAT |
(4) TR FTAT AT ATAT, THT AGHTAAT, STIAHATET ST, FAATIIAT 30T AT & AT T
ST @A GiFarelt F Y oo anp fBfet F e srfera 2, At wa F aemtq sy
AT F AT G FAhTE 37T IeqTaT F1< L geaTe1L e |
(5) FAHA FATAT T ATAT G FHTE T ITATET F1L o (SIS F GeATG Tar fhed &1
T T ST AR FGTT HT AT Tferera gRir i UF ¥ar FRT ST 9% 159 99T T%e aret
AT AT Tl FAT TST SET FHIAT |
(6) TT=T FLHTT T U= (5) ¥ fAfAfEse aat #r e o s frafe s fia fa F
frax mea vgr e Feafea BT sToem siv 7 sfaf@as e s9e stdfi| a=mo o [awi &
ISt F e I
(7) =T 9gT UH @St & g SR ST A TATH 3 T8l @ISt & Aqaor H T & § 9w S

T STl AT % qe=Tq e T @i s #r aqr F9ar g 98t @99 g 1 97, @99 987
forera ® U qET @f=s & Sstred & forg af|s e =, 1960 F STt &7 ST&eoT FH3T |

(8) ST_T HTATHT & Tger AT FHATHT & TLAT A @IS T HIS[EIT ST & ST § AT IHHT
IdT FAdT g Agi U 5 Gt 9% U A=t F srqare fF=e B Srosm st g 15 % o2 e
HLHTL G FATY ST |
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(9) THY A, e @= e gt B avas w9 8 g AT ST 8, @99 9g % I
I T T g |

11. @99 9g % forg 1w d@emr -

(1) Tt THH ST ATHATAT ATEAT % o F 0.50 Taerd = arae § ST d=r= g |
(2) T=F FLFRL FT AU e FfEeT seamEs § gaEREs g afgea ;) g9 afgere; sfiv o=
stererd T = Fredt & d@e= 2 siw FfaeT sramas o, garfEtatEse == st &1 soamed =T 29 &
Ige I A9 F Hraw w8 F sufHEw (2) F el e e F fAeg ot sure BT s )

12. @99 9g & Forg s gfagfa — (1) T/ St a9 aTar STqATad araei & goF o
0.50 wfcrerd ¥e &7 TR Ha&T F309 & g FwrEares gfasgfa 9 sfi wreigre afagfa sas
T 9 § gHEterg & STt e % AT argat & 99 e ge &1 0.50 wfherd &
T FATT TET ST o |

(2) AT 3 # FumfafAfacse = fFram § d% T F wreaw & 37 gfesgia et & qreaw
&Y T2 FEHATAT Trarfa F, -
(i) =T faeRTe 3fT IeuTeT L F ; 8iY
(i) == 9gT oo F
IUSET o FATETE TATAT ST THAT |
13. @99 9g F AT AT (1) T2&7, I(5T LA Fl ATAHIH7 {7 Iq% i a=70 17
Rt & FarfafatEse warfaeat i stffart Jres 1 garr o
(2) TR, TT5T FLHTL H1 AT AL T2 FF7 8 F AT ITIT AT THH T HIIT 2T |
(3) TgaTT UHY AT FT, ST A= F erefie srufera gv featertea # stfvary .-
(i) Treder wiast Gist = & Aftafea ara ¥
(i) e =t afaes F sfsrfga = 7
(4) IgITT, UH Hafaa TTferspTat &r UHT o= TRAT T o7 H20T 0 ST aodH7T TG 0T o1+
farfer 3 erefier srafera g
14. SATST T &I 75T TLHTL, T (9797 F Tefi T Iea1e 1 37 et o = 92, s
T H AT T g A arrE & 91s 7T F1 Fes gar g, Fee giaera gfaad i @7 "remeer
SATST TATRA 3T |

15. guETEat™ -- = 10 T [=w 14 it et 1 area F29 F oo gquarata AR ssqes &
ForfatafEse grft )

AT 3
g sgaiea =1 Rar s
16. gRfra sgafea Fir fiarft F g g& sreavemd —(1) w57 FFe g = =i =9 steam
F TSl & AT AT 37 04 & AT T@a gu B @fas (@fasr o=t #1 =@re) =+, 2015 %
R 7 & IAf|= (1) &7 ATTsi &1 GEiATT 7 AT 8, WA & fiaw Gy e fr e antEha
ASed sTa e & o Freret wraT sy w2 Tt
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T srfer=a afest it arara ey i F9OT H FET TR T GA SAHIET T T |
(2) =T g¥aETE, et it Fraa e st w29 S AT S F & F UH A7 6l 989
3T Wi FEf ST T T Y fH=-foe At sraeam= T worrett &7 wAnr Fwee ATy &
ATETH & THRT STsIod T Tqacd BhaT ST Seartad g s$fie =7 e Siaitha &= & a9 oJf,
(ST ALHT 6 AT HAT i 8fiT T 9 & warticateia 7 o areft e & =9 #, s fiea
eI el

17. gafFa sgafea & g fiaefy (1) =7 6 & faw 9 7 wrfafRfEs Ferh afrar
Aot & orefiw =a gu aafea aqatea e oy ST g A aTHT &7 S=91ad 7 60 a]

BT, st —
(F) T FLHRTE ST STANT 3 ST T 1S SMLEAT Agl AT ;
(@) T F¥aT, FFw 16 F arerw % erefia v=a gu, Afear gihar sy o s F oo
Aferar smtEa w20 gu g=aT ST w0, S stasta et aadrse ft g, e U gEar |
Afear & siavta s areft &= ¥ "@dfag d@fera @foreat siafise gft, S st
Aeterfea fr & -
(i) T TET T s Afoaw e Ul FT TN e Rreartha #ie
Hdraitra e i, ™ aaafe, T~ e F i afF s TS ' F
AT 7 o arelt 9f T F =9 § FrarfSra BT stroe, f@feree; siw
(i) &= | 91U ST Ater a9t @i st i araa s @fast araEt s gfb{s (@
et T@rem) R, 2015 F g 7 § ARt st F auram=ys = § gferea
farferfeaai
() TTST gL FT AT R u A fEEr avaes § At siafEse gem,--
(i) @t (@fas garef |re) A=, 2015 F sqaeer § -3 ras e e g &
A &7 | var oy T w4t wiEstt £ Gttt s stqgatRa amer Gt a2
(i) T T T =1 AT STaeATaT TUTSAT T TANT Fdeh Tg=aTe (o7 T {7
Haifera T &7 %, a9, TST gEHE & wErHdnEia g e ST aeE e
ATHETET T a1 areft o™ % =9 # fFrawfEa G = g1, vorea gaer =91,
(=) e e ATt & AfaET gFaras T e UEt et T steae e o e avew g
TarfafEa us F=a stafer & Srosft sie et s i steraT U stafer i garfea ov s gt )
18. gatFHa sg=iea &1 sgew e ST — (1) e s @ g9 97 Afemm=r Ser ST

araT w19 & sufaaw (1) § fAfafEse Of § seiaes afagfa ssga s s v segee
eI 3 ITed I 9% TS AT STIAHTAT ST S0 FTe hl ST STy il |

(2) SMHAT AT g TT STAHTAT ATAT T AT T AT Tt 0 2T A 9% Thed
FTAT AT ATAT FHAT STTUIT, AT —
(F) ar=raT St Tweft ot w7 uTer
(@) Tt TEafai, STqarEd, SATIATIAl, FATaRrAl ST FH gF o7 IEATAS1 Hl ST TAAT
Fareft |RaTstt F1 ww e @aefy any fFfert F srefim srufera g, stfsrrea w5 ; s
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[ 91T 1T-@E 3(i) ] A h1 TSI @ STHETEROT 9

(3T) geror T TR TECT FHLAT |
(3) Sufaw (2) & fAfAfEee odt &1 TWT F3T 9T T5T TTHTT TFA ATAT 0 AT Hl T
TR ST sTa it i UHY watha sgafea stfafaae sie s stefie s=mo oo /e
UH IUSET o eI T2 g G SIT A0 STsTed ST @99 98 &l AR ar |
(4) TR ST Aqacd (60 ST % o0 =7 &5 UH =7 &5 9 57 g g W7 forae oy
giast Ram=a = 1960 % STl F STTHTT STHaT hi SIT Tahd | g ST ST & TAeTT T
T AT AL =7 6 3 ST ST |
(5) THTHRT SAATIOq FT &1, TH T AS(od Tl & H S[-FASAT(H FIST T FATAT FHIIT
e wfasT garat &1 arer gRfesa fraT ST o i e i swe stefis a9 1o v [
F SATATT ST TALAT SASTod ol ARL g1 &, FHlfersh ROTe TEgd FHIM AT GHhT Aqariea & T+
& o - Gie o gatera aeft RAve, steaae $iv o= IFATaSt 15T AYHIY ST AT =@
ST T TEGA T STTOAAT |
(6) =i FHTFHT AqSoq FT G, --
() &TT 11 =T ITLTIT (9) = SFATHATT TALATT HHATSAT T IIT T3 H AR Tl g JT 91T
11 T ITeTT (10) 3fT =iEsr (@iEst garat &1 9re) [z, 2015 F SAqare @iast aareit i
FErermT=ar &7 T 39 § 9w TEdT 8§ a1 UHT eT9F 9T 9T ITod 2 T 975 Ta1 g7
T AT AT THTeT 21 SITusft ;
(@) et (@fasT =Tt 1 are) =W, 2015 F JqET @St a7t o J7e 7 TTLT0T
FLA o TROTHEAET 91T 11 7 ITLTIT (9) F FTTHTT TAAT HERATS T IR < odT & ar UHT
T TS TLHRTT 1 gl fohed, ST TR dar &1 a9 Jfaera i, & A7 &9 rsifed fau

ST 3 o smeres |
T @A 9T A UH & T qrEd Agad A1 Sruar e o mfast g vt #v aver
AT AT 3 3% T U ATerhas &7 Aferh &= Al e foree forw srferfa=a & orefi ==+ ogr

STaEcd 3T STTuAT |
Tig 7E i & Wi sawfea ey g g 2 afofRera &= =98 g 2 &

TeFTA Ao T FHAT STUIT;
(7) T =9 H YT UST ATAEA i IUEaH (6) F @ (@) H FATia=fase 0w dary v ageft
TheT F 9o I 9% IS FIAR @A Tg 6 (o0 SerT 95 ST 33 0 |

(8) @A Ta=hTH YT ITUTET FHUIT LT HIHTY T THThd SFqsTed 6 &TeaH = = fAeariad
R stromm, ofs wafeea srstfea =1 e —
(F) OT=raT = e S ordt T 9TerT AT ST T&dr g |
(@) IR HarT T 9 Tiaera ga<r fhed H@acq Far 5
(M w19 F sufa=s (2) § Tenfatatase a@r g2 Meuares afagfa seqa F=ar g;
() T TISAT % Hae H &7 5 il ST (2) F g (F) # fafdfase ot 1 qof /+zar g;
(%) @ TATAAT &0 I Fed & o anp fAfeay F e ramerafera o agafat, sqere,
ASTeaqAT, FAATACaAT 3T TAET qTeq F2dT &; 37
(&) THY ST=T oTt qUT AT § ST hea 1T TLHTE o A AqHIET T 1T q¥ahTe g fafafase v s

(9) ot sraafea &1 aee, @1 A ITTE F0 & FIAFIT & AT AT HITT FT T4 T

<22nd MEMC Week Celebrations 2015-16 247)




10 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

starera et Fred Hacd T TAT UH 21T 9T T GCh1E IT4TH (8) § fafHfase oy ordt =7
IO F2A 6T A F e 2T F fiae AT sqstea F g F 9re7 @ ugr Ao w3

(10) =T gzt erferfaae siw Soeh orefie a=Tu 10 At & Saeet & srefie g |
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MINISTRY OF MINES
NOTIFICATION
New Delhi, 20th May, 2015

G.S.R. 406(E).—In exercise of the powers conferred by section 13 of the Mines and Minerals (Development
and Regulation) Act, 1957 (67 of 1957), the Central Government hereby makes the following rules, namely:—

CHAPTER 1
PRELIMINARY
1. Short title and commencement.- (1) These rules may be called the Mineral (Auction) Rules, 2015.
(2) They shall come into force on the date of their publication in the Official Gazette.
2. Definitions.- (1) In these rules, unless the context otherwise requires, -
(a) “Act” means the Mines and Minerals (Development and Regulation) Act, 1957 (67 of 1957);
(b) “Composite Licence” means prospecting licence-cum-mining lease granted under rule 18;

(c) “Mine Development and Production Agreement” means the agreement referred to in sub-rule (4) of rule
10 or sub-rule (8) of rule 18;

(d) “preferred bidder” means the bidder referred to in sub-clause (iii) of clause (b) of sub-rule (4) of rule 9;
(e) “qualified bidders” means the bidder referred to in sub-clause (iv) of clause (a) of sub-rule (4) of rule 9;

(f) “reserve price” means the minimum percentage of value of mineral despatched as referred to in sub-rule
(1) of rule 8;

(g) “section” means section of the Act;
(h) “‘Schedule” means a Schedule appended to these rules;
(i) “successful bidder” means the bidder as referred to in sub-rule (3) of rule 10 or sub-rule (2) of rule 18;

(j) “technically qualified bidders” means the bidder as referred to in sub-clause (ii) of clause (a) of sub-rule
(4) of rule 9;

(k) “tender document” means the tender document issued by a State Government for conduct of an auction
referred to in sub-rule (2) of rule 9;

() “‘upfront payment” means the payment referred to in sub-rule (1) of rule 11;
(m) “value of estimated resources” means an amount equal to the product of, -

(i) the estimated quantity of mineral resources for which the mineral block is being auctioned, expressed
in metric tonne; and

(i) the average price per metric tonne of such mineral as published by Indian Bureau of Mines for the
relevant State for a period of twelve months immediately preceding the month of computation of the
Value of Estimated Resources; and

(n) “value of mineral despatched” shall have the meaning specified in sub-rule (2) of rule 8.

(2) The words and expressions used in these rules but not defined herein shall have the same meaning as
assigned to them in the Act or rules made thereunder.

3. Application.- These rules shall apply to all minerals, except minerals notified as minor minerals specified in
clause (e) of section 3 and minerals specified in Part A and Part B of the First Schedule to the Act.

4. Grant of concession.- (1) Where mineral contents of an area has been established as specified in the Minerals
(Evidence of Mineral Contents) Rules, 2015, mining lease shall be granted in the manner specified under
Chapter II with respect to any notified minerals referred to in sub-section (3) of section 10B or with respect to
any minerals other than notified minerals referred to in sub-section (2) of section 11.

(2) A Composite Licence with respect to an area where requirements specified in rule 7 of the Minerals
(Evidence of Mineral Contents) Rules, 2015 have been satisfied, shall be granted in the manner specified under
Chapter III with respect to any notified minerals referred to in sub-section (2) of section 10B or with respect to
any minerals other than notified minerals referred to in sub-section (3) of section 11.
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CHAPTER II
GRANT OF MINING LEASE

Prerequisites for auction of Mining Lease.- (1) The State Government may initiate an auction process for
grant of a mining lease with respect to an area within the State if the mineral contents in such area has been
established in accordance with the provisions of the Minerals (Evidence of Mineral Contents) Rules, 2015.

2) The State Government shall, prior to issuance of the notice inviting tender with respect to mineral
auction, identify and demarcate the area where a mining lease is proposed to be granted through auction by
using total station and differential global positioning system and the area so demarcated shall be classified into
forests land, land owned by the State Government and land not owned by the State Government.

3) The extent of area so demarcated shall include area required for all the activities falling under the
definition of ‘mine’ as defined in clause (j) of sub-section (1) of section 2 of the Mines Act 1952 (35 of 1952).

Eligibility for Mining Lease.- (1) For the purpose of participating in the auction of mining lease, an applicant
shall meet the requirements as specified in section 5 and the terms and conditions of eligibility as specified in
Schedule 1.

(2) The State Government may having regard to article 244 and the Fifth Schedule and Sixth Schedule to the
Constitution, the provisions of the Panchayats (Extension to the Scheduled Areas) Act, 1996 (40 of 1996); and
the Scheduled Tribes and other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006 (2 of
2007), make such amendments to Schedule I as it may deem necessary.

(3) The powers of Central Government under the proviso to sub-section (6) of section 10B shall be exercised by
the State Government for reservation of particular mine or mines for any particular end use including the end
use as specified in Schedule IT and the State Government may earmark certain percentage of mines for end use.

(4) Where the State Government reserves a mine or mines for any particular specified end use, the minerals
extracted under the mining lease shall, -

(i) be utilised solely for the specified end use; and
(ii) not be sold or transferred or otherwise disposed of, either directly or indirectly.

(5) The eligibility for participating in the auction shall be determined as per the terms and conditions of
eligibility for participating in the auction and the Successful Bidder shall be decided solely on the basis of
financial bids submitted by the eligible bidders.

Electronic Auction.- (1) An auction shall be conducted only through an online electronic auction platform.

(2) The State Government may utilise any online electronic auction platform which meets the minimum
technical and security requirements as specified in the Guidelines for compliance to Quality requirements of e-
Procurement Systems issued by the Standardisation Testing and Quality Certification Directorate, Department
of Information Technology, Ministry of Communications and Information Technology, Government of India.

Bidding parameters.- (1) The State Government shall specify in the tender document the minimum percentage
of the value of mineral despatched, which shall be known as the “reserve price”.

(2) The value of mineral despatched shall be an amount equal to the product of,-
(i) mineral despatched in a month; and

(ii) sale price of the mineral (grade-wise and State-wise) as published by Indian Bureau of Mines for such
month of despatch.

(3) The bidders shall quote, as per the bidding parameter, for the purpose of payment to the State Government, a
percentage of value of mineral despatched equal to or above the reserve price and the successful bidder shall
pay to the State Government, an amount equal to the product of,-

(i) percentage so quoted; and
(ii) value of mineral despatched.

(4) Where an area is being auctioned for more than one mineral, the percentage of value of mineral despatched
as quoted by the successful bidder under sub-rule (3) shall be applicable for the purpose of payment to the State
Government in respect of each such mineral.

(5) If subsequent to grant of a mining lease, one or more new minerals are discovered, the percentage of value
of mineral despatched as quoted by the successful bidder under sub-rule (3) shall be applicable for the purpose
of payment to the State Government in respect of each such mineral.
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9.

Bidding Process.- (1) Subject to the provisions of rule 5, the State Government shall issue a notice inviting
tender, including on their website, to commence the auction process and such notice shall contain brief
particulars regarding the area under auction, including,-

(a) particulars of the area identified and demarcated using total station and differential global positioning
system divided into forest land, land owned by the State Government, and land not owned by the State
Government; and

(b) estimated mineral resources and brief particulars regarding evidence of mineral contents with respect
to all minerals discovered in the area during exploration in accordance with the provisions of the
Minerals (Evidence of Mineral Contents) Rules, 2015.

(2) The tender document issued by the State Government shall contain,-

(a) geological report pursuant to the Minerals (Evidence of Mineral Contents) Rules, 2015 specifying
particulars and estimated quantities of all minerals discovered in the area; and

(b) revenue survey details of the area identified and demarcated using total station and differential global
positioning system divided into forest land, land owned by the State Government, and land not owned
by the State Government.

(3) The bidders shall be provided a fixed period, as notified by the State Government, to study the tender
document and such reports and the bidding process shall commence only on expiry of such period.

(4) The auction shall be an ascending forward online electronic auction and shall comprise of the following
rounds, namely:-

(a) First Round of Auction to be held in the following manner, namely:-
(i) the bidders shall submit -

(A) a technical bid comprising amongst others, documentary evidence to confirm eligibility as
per the provisions of the Act and the rules made thereunder to participate in the auction,
bid security and such other documents and payments as may be specified in the tender
document; and

(B) aninitial price offer which shall be a percentage of value of mineral despatched;

(ii) only those bidders who are found to be eligible in accordance with the terms and conditions of
eligibility specified in rule 6 and whose initial price offer is equal to or greater than the reserve price,
referred to as “technically qualified bidders”™, shall be considered for the second round of auction;

(iii) the highest initial price offer amongst the technically qualified bidders shall be the floor price for
the second round of online electronic auction;

(iv) the technically qualified bidders shall be ranked on the basis of the descending initial price offer
submitted by them and the technically qualified bidders holding the first fifty per cent. of the ranks
(with any fraction rounded off to higher integer) or the top five technically qualified bidders,
whichever is higher, shall qualify as qualified bidders for participating in the second round of
electronic auction:

Provided that where the total number of technically qualified bidders is less than three, then no
technically qualified bidder shall be considered to be qualified bidder and the auction process shall be
annulled:

Provided further that the State Government may, in its discretion, decide not to annul the auction
process if even in the third or subsequent attempt the total number of technically qualified bidders
continues to be less than three and the State Government may, in such case, decide to consider the
technically qualified bidders as qualified bidders so as to continue with the bidding process:

Provided also that if the number of technically qualified bidders is between three and five, then all the
technically qualified bidders shall be considered as qualified bidders:

Provided also that in the event of identical initial price offers being submitted by two or more
technically qualified bidders, all such technically qualified bidders shall be assigned the same rank for
the purposes of determination of qualified bidders and in such case, the aforementioned fifty per cent.
shall stand enhanced to fifty per cent. plus the number of technically qualified bidders, whose initial
price offers are identical less the number of such identical initial price offers.
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10.

11.

Ilustration:

In the event there are a total of ten technically qualified bidders, and each technically qualified bidder
submits different initial price offer, then the technically qualified bidders holding the first fifty per
cent. of ranks shall be considered to be qualified bidders.

If three such technically qualified bidders submit the same initial price offer and are ranked in first
fifty per cent. of the total number of ranks, then, all the three technically qualified bidders shall be
considered to be qualified bidders and the total number of qualified bidders shall stand increased by
two.

(b) Second Round of Auction to be held in the following manner, namely:-
(i) the qualified bidders may submit their final price offer which shall be a percentage of value of
mineral despatched and greater than the floor price:
Provided that the final price offer may be revised till the conclusion of the auction as per the technical
specifications of the auction platform;
(ii) The auction process shall be annulled if none of the qualified bidders submits a final price offer on
the online electronic auction platform;
(iii) the qualified bidder who submits the highest final price offer shall be declared as the “preferred
bidder” immediately on conclusion of the auction.
Grant of Mining Lease.- (1) The preferred bidder shall submit the first instalment being ten per cent. of the
upfront payment as per rule 11.
(2) Upon receipt of the first instalment of the upfront payment, the State Government shall issue a letter of
intent to the preferred bidder.
(3) The preterred bidder shall be considered to be the “successful bidder” upon,-
(a) continuing to be in compliance with all the terms and conditions of eligibility;
(b) payment of the second instalment being ten per cent. of the upfront payment;
(c) furnishing performance security as specified in rule 12;
(d) satisfying the conditions specified in clause (b) of sub-section (2) of section 5 with respect to a
mining plan; and
(e) satisfying such other conditions as may be specified by the State Government with the prior approval
of the Central Government.

(4) The successful bidder shall sign the Mine Development and Production Agreement with the State
Government upon obtaining all consents, approvals, permits, no-objections and the like as may be required
under applicable laws for commencement of mining operations.

(5) The successful bidder shall pay the third instalment being eighty per cent. of the upfront payment
subsequent to execution of the Mine Development and Production Agreement, and upon such payment the State
Government shall grant a mining lease to the successful bidder.

(6) The Mining Lease Deed shall be executed by the State Government within thirty days of the date of
completion of the conditions specified in sub-rule (5) and shall be subject to the provisions of the Act and the
rules made thereunder.

(7) The mining lease shall be for minerals found in the area pursuant to exploration prior to the auction:

Provided that where, subsequent to the auction, any new mineral is discovered, then the holder of mining lease
shall follow the provisions of the Mineral Concession Rules, 1960 for inclusion of such new mineral in the
Mining Lease Deed.

(8) Where, prior to the auction or subsequent to the auction, presence of minor mineral is established or
discovered, such minor minerals shall be dealt in accordance with such rules made by the State Government
under section 15.

(9) The date on which a duly executed Mining Lease Deed is registered shall be the date of commencement of
the mining lease.

Upfront payment for mining lease.- (1) An amount equal to 0.50% of the value of estimated resources shall be
the upfront payment.

(2) The upfront payment shall be payable to the State Government in three instalments of ten per cent.; ten per
cent.; and eighty per cent. as specified in the tender document and shall be adjusted in full against the amount
paid under sub-rule (3) of rule 8 within the first five years of commencement of production of mineral as
specified in the tender document.
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12.

13.

14.

15.

16.

17.

Performance security for mining lease.—(1) The successful bidder shall provide a performance security of an
amount of 0.50% of the value of estimated resources and the performance security shall be adjusted every five
years so that it continues to correspond to 0.50% of the reassessed value of estimated resources.

(2) The performance security provided through bank guarantee in the format as specified in Schedule III or
through security deposit, may be invoked as per the provisions of —

(i) the Mine Development and Production Agreement; and
(ii) the Mining Lease Deed.

Payments under mining lease.—(1) The lessee shall pay royalties and dead rent to the State Government as
specified in the Act and the rules made thereunder.

(2) The lessee shall pay the applicable amount quoted under rule 8 to the State Government on a monthly basis.
(3) The lessee shall contribute such amounts as may be required under the Act to -

(a) the designated account of the National Mineral Exploration Trust; and

(b) the designated account of the District Mineral Foundation.

(4) The lessee shall also pay such other amounts as may be required under any law for the time being in force to
the concerned authorities.

Payment of Interest.—The State Government shall charge simple interest at the rate of twenty four per cent.
per annum on any payment due to State Government under these rules the payment of which is delayed beyond
sixty days from the due date thereof.

Time Period.—The time period for compliance of rules 10 to 14 shall be as specified in the tender document.
CHAPTER III
GRANT OF COMPOSITE LICENCE

Prerequisites for auction of Composite Licence.—(1) The State Government may initiate an auction process
for grant of a Composite Licence with respect to an area within the State in accordance with the provisions of
the Act and this Chapter subject to the condition that the requirements of rule 7 of the Minerals (Evidence of
Mineral Contents) Rules, 2015 have been satisfied:

Provided that in case of an auction with respect to a notified mineral, prior approval of the Central Government
shall be required.

(2) The State Government shall, prior to issuance of the notice inviting tender with respect to auction, identify
and demarcate the area where a Composite Licence is proposed to be granted through auction using total station
and differential global positioning system and the area so demarcated shall be classified into forests land, land
owned by the State Government, and land not owned by the State Government.

Auction for Composite Licence.—(1) The auction process as specified in rules 6 to 9 shall be applicable for
conduct of auction for grant of a Composite Licence subject to the following, namely:—

(a) the State Government shall not make any reservation on the basis of end use;

(b)  the State Government shall subject to compliance of rule 16, issue a notice inviting tender, including
on their website, to commence the auction process and such notice shall contain brief particulars
regarding the area under auction, including,-

(i) particulars of the area identified and demarcated using total station and differential global
positioning system divided into forest land, land owned by the State Government, and land
not owned by the State Government; and

(ii) estimated mineral resources with respect to all minerals discovered in the area and brief
particulars regarding satisfaction of the requirements specified in rule 7 of the Minerals
(Evidence of Mineral Contents) Rules, 2015;

(c) the tender document issued by the State Government, shall contain,—

(i) geological report specifying particulars and estimated quantities of all minerals discovered in
the area during exploration pursuant to Minerals (Evidence of Mineral Contents) Rules, 2015;
and

(ii) revenue survey details of the area identified, demarcated using total station and differential

global positioning system divided into forest land, land owned by the State Government, and
land not owned by the State Government;
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18.

(d) the bidders shall be provided a fixed period, as prescribed by the State Government, to study the
Tender Document and such reports and the bidding process shall commence only on expiry of such
period.

Grant of Composite Licence.—(1) Upon completion of the auction process, the preferred bidder shall submit a
performance security in the manner specified in sub-rule (1) of rule 19 and upon receipt of such performance
security, the State Government shall issue a letter of intent to the preferred bidder.

(2) On receipt of the letter of intent the preferred bidder shall be considered to be the successful bidder upon
fulfilment of the following conditions, namely:—

(a) compliance with all the terms and conditions of eligibility;

(b) obtaining all consents, approvals, permits, no-objections and the like as may be required under
applicable laws for commencement of prospecting operations; and

(©) submitting the Scheme of prospecting.

(3) Upon fulfilment of the conditions specified in sub-rule (2), the State Government shall grant a Composite
Licence to the successful bidder and such Composite Licence shall be subject to the provisions of the Act and
the rules made thereunder, as applicable to a prospecting licence and mining lease.

(4) The minimum area for grant of a Composite Licence shall not be less than the minimum area for which a
mining lease may be granted in accordance with the provisions of the Mineral Concession Rules, 1960 and the
maximum area shall be in accordance with section 6 as applicable to a prospecting licence.

(5) The holder of a Composite Licence shall conduct geological exploration of the area under the Composite
Licence so as to ascertain evidence of mineral contents and shall submit periodic reports in accordance with the
Act and rules made thereunder, as applicable to a prospecting licence and all reports, studies and other
documentation related to the geological exploration of the area under the Composite Licence shall be submitted
to the State Government and Indian Bureau of Mines.

(6) If a holder of a Composite Licence,—

(a) fails to complete prospecting operations in accordance with sub-section (9) of section 11 or fails to
establish the existence of mineral contents in accordance with sub-section (10) of section 11, and the
Minerals (Evidence of Mineral Contents) Rules, 2015, such holder shall not be eligible to receive a
mining lease and the Composite Licence shall be terminated;

(b) completes prospecting operations in accordance with sub-section (9) of section 11 resulting in
determination of evidence of mineral contents conforming to the Mineral (Evidence of Mineral
Contents) Rules, 2015, such holder shall make an application to the State Government for grant of a
mining lease accompanied with the first instalment, being ten per cent. of the upfront payment:

Provided that the mining lease shall be granted only with respect to the area for which evidence of
mineral contents has been found and shall not be for an area larger than the maximum area for which a
mining lease may be granted under the Act:

Provided further that any excess area shall be deemed to be surrendered by the holder of Composite
Licence after completing its reclamation.

(7) Upon receipt of the duly completed mining lease application and the first instalment of the upfront payment
as specified in clause (b) of sub-rule (6), the State Government shall issue a letter of intent for mining lease.

(8) A Mine Development and Production Agreement shall be executed between the State Government and the
holder of Composite Licence if the holder of a Composite Licence—

(a) continues to comply with the terms and conditions of eligibility;

(b) pays the second instalment being ten per cent. of the upfront payment;

(c) furnishes the enhanced performance security as specified in sub-rule (2) of rule 19;

(d) satisfies the conditions specified in clause (b) of sub-section (2) of section 5 with respect to a mining
plan;

(e) obtains all consents, approvals, permits, no-objections and the like as may be required under applicable

laws for commencement of mining operations; and

(€3] satisfies such other conditions as may be specified by the State Government with the prior approval of
the Central Government.

(9) The holder of the Composite Licence shall pay the third instalment being eighty per cent. of the upfront
payment, subsequent to execution of the Mine Development and Production Agreement, and upon such
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payment, the State Government shall execute a Mining Lease Deed with the holder of the Composite Licence
within thirty days of the date of completion of all the conditions specified in sub-rule (8).

(10) The mining lease shall be subject to the provisions of the Act and the rules made thereunder.
(11) The mining lease shall be for minerals found in the area pursuant to exploration prior to the auction:

Provided that where subsequent to the auction, any new mineral is discovered, then the holder of the mining
lease shall follow the provisions of the Mineral Concession Rules, 1960 for inclusion of such new mineral in the
Mining Lease Deed.

(12) Where prior to the auction or subsequent to the auction, presence of minor mineral is established or
discovered, such minor minerals shall be dealt in accordance with such rules as may be made by the State
Government under section 15.

(13) The date on which a duly executed Mining Lease Deed is registered shall be the date of commencement of
the mining lease.

19. Performance Security for Composite Licence.—(1) An amount of 0.25% of the value of estimated resources
shall be payable by the preferred bidder as performance security prior to the issuance of the Composite Licence.

(2) The amount of performance security shall be revised, prior to the issuance of the mining lease, to an amount
of 0.50% of the value of estimated resources.

(3) The performance security provided under sub-rule (2) shall be adjusted every five years so that it continues
to correspond to 0.50% of the reassessed value of estimated resources.

(4) The performance security may be invoked as per provisions of,-
(i) the Mine Development and Production Agreement; and
(ii) the Mining Lease Deed.
CHAPTER IV

MISCELLANEOUS

20. Power to rectify apparent mistakes.—Any clerical or arithmetical mistake in any order passed by the
Government or any authority or officer under these rules and any error arising therein due to accidental slip or
omission, may be corrected by the Government, the concerned authority or officer, as the case may be:

Provided that no rectification order prejudicial to any person shall be passed unless such person has been given
a reasonable opportunity of being heard.

21. Special provisions relating to minerals specified in Part B of the First Schedule to the Act.—(1)
Notwithstanding anything contained in these rules—

(a) if the holder of a Composite Licence or mining lease discovers any mineral specified in Part B of the
First Schedule to the Act and not specified in such licence or lease, in the area granted under such licence
or lease, the discovery of such mineral shall be reported to the Director, Atomic Minerals Directorate for
Exploration and Research, Hyderabad within sixty days from the date of discovery of such mineral;

(b) the licencee or lessee shall not win or dispose of any mineral specified in Part B of the First Schedule to
the Act unless such mineral is included in the licence or lease or a separate licence or lease for the
purpose has been obtained;

(c) the quantities of any mineral specified in Part B of the First Schedule to the Act recovered incidental to
such prospecting or mining operations shall be collected and stacked separately and a report to that effect
shall be sent to the Director, Atomic Minerals Directorate for Exploration and Research, Hyderabad
every month for such further action by the licencee or lessee as may be directed by the Atomic Minerals
Directorate for Exploration and Research.

(2) The licencee or lessee referred to in sub-rule (1) shall, within sixty days from the date of discovery of any
mineral specified in Part B of the First Schedule to the Act, apply to the Secretary, Department of Atomic
Energy, Mumbai, through the State Government, for grant of a licence to handle such minerals under the
provisions of the Atomic Energy Act, 1962 (33 of 1962) and the rules made thereunder and the Department of
Atomic Energy shall intimate to the State Government regarding issue of the licence in this regard.

22. Exploration Obligation.—The holder of a mining lease shall complete detailed exploration (G1 level
exploration) and prepare a detailed feasibility study report conforming to Part IV and V of the Mineral
(Evidence of Mineral Contents) Rules, 2015 over the entire area under the mining lease, within a period of five
years from the date of commencement of such mining lease.
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SCHEDULE I
Terms and conditions of eligibility
[See rules 6(1) and 6(2)]

1. The following net worth requirements shall be applicable for an auction of mining lease depending on the Value
of Estimated Resources,—

(a) If the Value of Estimated Resources is more than Rupees 25 Crores, the applicant, including an
individual, shall have a net worth more than 4% of Value of Estimated Resources.

(b) If the Value of Estimated Resources is less than or equal to Rupees 25 Crores, the applicant, not being
an individual, shall have a net worth more than 2% of Value of Estimated Resources.

(©) If the Value of Estimated Resources is less than or equal to Rupees 25 Crores, the applicant, being an
individual, shall have a minimum net worth of 1% of the Value of Estimated Resources.

2. In case of auction of Composite Licence, the applicant must have a net worth of more than 1% of the Value of
Estimated Resources.

Explanation:

1) In case an applicant is a subsidiary of another company incorporated in India, the net worth of such holding
company may also be considered:
Provided that, in such case, the applicant must continue to be a subsidiary of such holding company until such
time the applicant meets the aforementioned net worth threshold.

2) In case of a Company, the Net worth shall be the sum of paid up share capital and the free Reserves as per the
audited Balance Sheet of the immediately preceding financial year.

3) In case of an individual, the Net worth shall be the closing cash balance on the last date for submission of
application, and such amount may include amount in Savings Bank accounts in Scheduled Bank/ Post Office,
free and un-encumbered Fixed Deposits in Scheduled Banks, Post Office, Listed Companies/Government
Organisation/Public Sector Undertaking of State and Central Government, Kisan Vikas Patra, National Saving
certificate, Bonds, Shares of Listed Companies, Listed Mutual Funds, Unit Linked Insurance Plan, Public
Provident Fund, Surrender Value of Life Insurance policies in the name of Applicant.

SCHEDULE II
Indicative list of specified End Use
[See rule 6(3)]

Sl. No. Mineral/Ore End Use

1 Bauxite Alumina Refinery
Iron ore Integrated steel plants

3 Limestone Cement Plant

SCHEDULE III
Format of Performance Security
[See rules 12(2)]
[Reference number of the bank] [date]

To
The Governor of [Name of State]
laddress]

WHEREAS

A. [Name of the Successful Bidder] incorporated in India under the Companies Act, [1956/2013] with corporate
identity number [CIN of the Successful Bidder], whose registered office is at [address of registered office],
India and principal place of business is at [address of principal place of business, if different from registered
office] (the “Successful Bidder”) is required to provide an unconditional and irrevocable bank guarantee for an
amount equal to INR [figures] (Indian Rupees [words]) as a performance security valid until [date of expiry of
performance bank guarantee] (“Expiry Date”).

B. The Performance Security is required to be provided to The Governor of [Name of State], (the “State”) for
discharge of certain obligations under the Tender Document dated, [date] with respect to auction of [particulars
of auction] and the Mine Development and Production Agreement to be executed between the State and the N
Successful Bidder (collectively the “Agreement’).
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C.

We, [name of the bank] (the “Bank”) at the request of the Successful Bidder do hereby undertake to pay to the
State an amount not exceeding INR [figures] (Indian Rupees [words]) (“Guarantee Amount”) to secure the
obligations of the Successful Bidder under the Agreement on demand from the State on the terms and
conditions herein contained herein.

NOW THEREFORE, the Bank hereby issues in favour of the State this irrevocable and unconditional payment bank
guarantee (the “Guarantee”) on behalf of the Successful Bidder in the Guarantee Amount:

1.

4.

10.

11.

The Bank for the purpose hereof unconditionally and irrevocably undertakes to pay to the State without any
demur, reservation, caveat, protest or recourse, immediately on receipt of first written demand from the State, a
sum or sums (by way of one or more claims) not exceeding the Guarantee Amount in the aggregate without the
State needing to prove or to show to the Bank grounds or reasons for such demand for the sum specified therein
and notwithstanding any dispute or difference between the State and Successful Bidder on any matter
whatsoever. The Bank undertakes to pay to the State any money so demanded notwithstanding any dispute or
disputes raised by the Successful Bidder in any suit or proceeding pending before any court or tribunal relating
thereto the Bank’s liability under this present being absolute and unequivocal.

The Bank acknowledges that any such demand by the State of the amounts payable by the Bank to the State
shall be final, binding and conclusive evidence in respect of the amounts payable by Successful Bidder to the
State under the Agreement.

The Bank hereby waives the necessity for the State from demanding the aforesaid amount or any part thereof
from the Successful Bidder and also waives any right that the Bank may have of first requiring the State to
pursue its legal remedies against the Successful Bidder, before presenting any written demand to the Bank for
payment under this Guarantee.

The Bank further unconditionally agrees with the State that the State shall be at liberty, without the Bank’s
consent and without affecting in any manner the Bank’s obligation under this Guarantee, from time to time to:

(i) vary and/or modify and of the terms and conditions of the Agreement;

(ii) extend and / or postpone the time for performance of the obligations of the Successful Bidder under the
Agreement, or

(iii) forbear or enforce any of the rights exercisable by the State against the Successful Bidder under the terms
and conditions of the Agreement.

and the Bank shall not be relieved from its liability by reason of any such act or omission on the part of the
State or any indulgence by the State to the Successful Bidder or other thing whatsoever which under the law
relating to sureties would, but for this provision, have the effect of relieving the Bank of its obligations under
this Guarantee.

Any payment made hereunder shall be made free and clear of and without deduction for, or on account of, any
present or future taxes, levies, imposts, duties, charges, fees, commissions, deductions or withholdings of any
nature whatsoever.

The Bank agrees that State at its option shall be entitled to enforce this Guarantee against the Bank, as a
principal debtor in the first instance without proceeding at the first instance against the Successful Bidder.

The Bank further agree that the guarantee herein contained shall remain in full force and effect during the
period that specified in the Agreement and that it shall continue to be enforceable till all the obligations of the
Successful Bidder under or by virtue of the said Agreement with respect to the Performance Security have been
fully paid and its claims satisfied or discharged or till the State certifies that the terms and conditions of the
Agreement with respect to the Performance Security have been fully and properly carried out by the Successful
Bidder and accordingly discharges this guarantee. Notwithstanding anything contained herein, unless a demand
or claim under this guarantee is made on the Bank in writing on or before the Expiry Date the Bank shall be
discharged from all liability under this guarantee thereafter.

The payment so made by the Bank under this Guarantee shall be a valid discharge of Bank’s liability for
payment thereunder and the State shall have no claim against the Bank for making such payment.

This Guarantee is subject to the laws of India. Any suit, action, or other proceedings arising out of this
Guarantee or the subject matter hereof shall be subject to the exclusive jurisdiction of courts at the State of
[respective State].

The Bank has the power to issue this Guarantee in favour of the State. This guarantee will not be discharged due
to the change in the constitution of the Bank

The Bank undertakes not to revoke this Guarantee during its currency except with the previous consent of the
State in writing.
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12. The State may, with prior intimation to the Bank, assign the right under this Guarantee to any other
departments, ministries or any governmental agencies, which may act in the name of the Governor. Save as
provided in this Clause 12, this Guarantee shall not by assignable or transferable.

13. Notwithstanding anything contained herein,
a. the liability of the bank under this bank guarantee shall not exceed the Guarantee Amount.
b. This bank guarantee shall be valid up to the Expiry Date.

14. The Bank is liable to pay the guaranteed amount or any part thereof under this bank guarantee only and only if
the State serves upon the Bank a written claim or demand on or before the Expiry Date.

Dated the [day] day of [month] [year] for the Bank.

In witness whereof the Bank, through its authorized officer, has set its hand and stamp.

(Signature)

(Name and Designation)
(Bank Stamp)
[F. No. 1/11/2015-M.VI (Part I)]
R. SRIDHARAN, Addl. Secy.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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MINISTRY OF MINES
NOTIFICATION
. New Delhi, the 14th August, 2015

G.S.R.632 (E).—In exercise of the powers conferred by sub-sections (2),.(3) and (4) of section 9C and section
13 of the Mines and Minerals (Development and Regulation) Act, 1957 (67 of 1957), the Central Government hereby
makes the following rules, namely:—

1. Short title and commencement.- (1) These rules may be called the National Mineral Exploration Trust Rules,
: 2015.

(2) They shall come into force on the date of their publicatioh in the Official Gazette.

2. Definitions.- (1) In these rules, unless the context otherwise requires,-
(a) “Act” means the Mines and Minerals (Development and Regulation) Act, 1957 (67 of 1957);

(b) “Chairperson, Executive Committee” means the Chairperson of the Executive Committee of the National -

Mineral Exploration Trust established under sub-section (1) of section 9C of the Act;

() “Chairperson, Governing Body” means the Chairperson of the Governing Body of the National Mineral
Exploration Trust established undersub-section (1) of section 9C of the Act;

(d) “Executive Committee” means the Executive Committee of the Trust;

(¢) “Fund” means the fund referred to in rule 6;

(f) “Governing Body” means the Governing Body of the Trust;

(g) “Member, Executive Committee” means the member of the Executive Committee of the Trust;

(h) “Member, Governing Body” means the member of the Governing Body of the Trust;

Ao 1 Q.

(i) “obvious geoi lcax otential areas” means the area identified by the Geological Survey of India from time
geoiog p y

to time; and

() “Trust” means the National Mineral Exploration Trust established by the Central Government under sub-
section (1) of section 9C of the Act.

(2) Words and expressions used and not defined in these rules but defined in the Act shall have the same
meanings as assigned to them in the Act.

3. The Functions of the Governing Body and the Executive Committee.- (1) The Governing Body shall lay
down the bread policy framework for the functioning of the Trust and review its working,
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(2) The vaeming Body shall approve the annual plan and annual budget of the Trust upon the
recommendations of the Executive Committee and it shall meet at least once in a year.

(3) The Executive Committee shall manage, administer and supervise the Trust and shall also monitor and
review the expenditure of the Trust fund at regular intervals.
(4) The Executive Committee shall, while discharging its functions, follow the policy framework and the
directions of the Governing Body from time to tite.
(5) The Chairperson of the Executive Committee may vary the term of office of any nominated member or
. remove him from the Executive Committee before the completion of his term.
4. Membership of Governing Body.- (1) The members of the Governing Body shall be ex officio members.

(2) Special invitees, if any, of the Governing Body shall be entitled to such sitting fee, conveyance and out of
pocket expenditure as the Governing Body may decide.

5. Membership of Executive Committee.- (1) The ex officio members only shall have voting rights.
(2) Members, other than ex-officio members including special invitees shall have no voting rights but shall be
entitled to such sitting fee, conveyance and out of pocket expenditure as the Governing Body may decide.

6. Constitution of a fund under the Trust.- (1) The Central Government shall, by order, set up a fund undez the
Trust to be called as the “National Mineral Exploration Trust Fund” to be managed by the Executive Committee
of the Trust.

2,\"'h shaii receive monics iv Ue paid i accordance with the provisions of rule € and may a

receive contrlhutlons from such other sources as may be approved by the Central Government.

Isa

o~
]
-
T
=

7. Contribution to Trust Fund.- (1) The Trust shall have power to open and operate bank accounts in its own
name at any Scheduled Bank as specified in the Second Schedule to the Reserve Bank of India Act, 1934 (2 of
1934).
(2) The Trust shall communicate the particulars of its bank account to the State Government for the purposes of -
payments required to be made under sub-section (4} of section 9C of the Act.

(3) The holders of mining lease and prospecting licence-cum-mining lease shall make payments for contribution to
the Trust Fund of amount payable under sub-section (4) of section 9C of the Act to the State Government
simultaneously with payments of the royalty.

(4) The State Government shall deposit the amount collected from such payments into the bank account of the
Trust.

(5) The deposit referred to in sub-rule (4) by the State Government into the designated bank account of the Trust,
shall be made as soon as possible, but in any case not later than tenth day of the succeeding month in respect of the
amount collected in any particular month.

(6) The responsibility of collection and depositing the amount so collected in the Trust Fund and maintaining
necessary accounts to be shared with the Central Govemment shall be that of the State Government.

(7) The State Government. shall provide information regarding amounts paid pursuant to sub-section (4) of '
section 9C of the Act and royalty payments to the Indian Bureau of Mines on a monthly basis.

(8) The Indian Bureau of Mines shall maintain an updated record of the monies transferred to the bank account
. of the Trust along with a database of royalty payments and provide such information to the Trust on a periodic
basis.
8. Office and bank account.- (1) The office of the Trust shall be situated at Ministry of Mines, Shastri Bhawan, Dr.
Rajendra Prasad Road, Central Secretariat, New Delhi 110001 or at such other place as may be determined by the
Executive Committee.

(2) The bank accounts of Trust shall be opened and operated through the Mernber Secretary or any other Member
of the Executive Committee or any officer of the Central Government, as may be authorised by the Executive

Committee.
9. Objects and Functions of the Trust.- (1) The Trust shall carry out regional and detailed exploration for minerals
and it shall undertake such activities as may be deemed necessary by the Governing Body to achieve its objects
including,-

(a) funding special studies and projects designed to identify, explore, extract, beneficiate and refine deep»
seated or concealed mineral deposits;

(b) undertaking studies for mineral development, sustainable mining adoption of advanced scientific and

2 $ob6T IS
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10.

11..

12.

13.

14.

15.

technological practices and mineral extraction metallurgy;

(c) taking up exploration of areas for regional and detailed exploration, giving priority particularly to
strategic and critical minerals;

(d) consulting Central Geological Programming Board to decide the priorities for exploration of the Trust;

(e) facilitating exploration activities in such a manner that areas explored can be taken up for grant of
mineral concessions in accordance with the provisions of the Act and the rules made thereunder;

(f) facilitating completion of brownfield regional exploration projects in obvious geological potential areas

(G3) including conducting high-risk exploration for deep—seated mineral deposits through modern
technologies;

(g) promoting completion of detailed exploration (G2 or G1) across India in the areas where G3 stage
exploration has been completed;

(h) facilitating geophysical, ground and aerial, survey and geochemical survey of obvious geologlcal
potential areas and rest of India; A

(i) facilitating a national core repository for encouraging research in earth sciences and for evaluation of
the mineral prospects;

(j) organizing capacity building programmes to raise technical capability of personnel engaged in or to be

engaged in exploration; and
(k) using the Trust Fund for such other purposes that the Governing Body may decide, or authorise the

Executive Committee, to be necessary or expedient in the interest of conservation, development and
P

explmtanon of minerai resources of India, not inconsisteni with ithe prUVlhlUBb of the Act.

personnel, own and dispose off property, mcludmg mteIlectual property, incur adrmmstratlve expenses and
execute dacuments as may be necessary.

Management of the Trust.- (1) The overall cantrol, periodical reviews and policy directions the Trust shall vest
with the Governing Body. i )

(2) The Executive Committee shall manage, administer and supervise the day to day activities of the Trust.

(3) The Governing Body may authorise the Executive Committee to exercise any or all af its powers as
mentioned in sub-rule (1). ;

(4)The Executive Cammittee shall formulate and finalise the scheme for delegation of financial powers.

Committees.- (1) The Executive Committee may. constitute committees or sub-committees to undertake such
tasks that may be assigned or delegated by the Executive Committee to such committees or sub-committees.

@ The committee or sub-committee constituted under sub-rule (1) shall devise its own procedure in the
discharge of the duties and responsibilities under these rules and in exercise of such powers and functions as may
be specified by the Executive Committee,

Implementation of projects by the Executive Committee.- (1) The Executive Committee may implement thé

projects consistent with the objectives of the Trust on its own accord or upon receipt of a project proposal from d
State Government or any other entity, including private sector entities.
2) In implementation of the projeets referred to in sub-rule (1), the Executive Committee may devxse its
own procedure consistent with the Act and the rules made thereunder. .

Monitoring of projects.- (1) The Trust shall monitor implementation of the projects either by itself or b§
engaging any government entity, including the Indian Bureau of Mines.

(2) For the purposes of sub-rule (1), the Trust may devise its own procedure consistent with the Act and the rules
made thereunder.

Meetings of the Governing Body.- (1) The Governing Body shall meet at least once in a year.
(2) The meetings of the Governing Body shall be presided by the Chairperson, Governing Body and in the

absence of the Chairperson, Governing Body, the ex-officio Members of the Governing Body may elect an

ofﬁcmtmg Chairperson, from among themselves.

(3) All decisions or resalutions including circular resolutians of the Gaverning Body shall be made or adopted by
CONSensus.

{4) In case af any disagreement or dissent, the ruling of the Chairperson, Governing Body shall be final.

Meetings of the Executive Committee.- (1) The Executive Committee shall meet at least once in every three
months. .
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(2) The meetings of the Executive Commmittee shall be presided by the Chairperson, Executive Committee and in
the absence of the Chairperson, Executive Commitee, the ex-officio Members of the Executive Committee may
elect an officiating Chairperson, from among themselves.

(3) The meetings of the Executive Committee may be either physical or virtual or by circulation or by
combination of both: . )
Provided that the meeting by circulation shall not apply for adoption of accounts of the Trust, -

recommendation to Governing Body for approval of annual plan, annual budget and annual report of the Trust.

(4) All decisions or resolutions including circular resolutions of the Executive Committee shall be made or
adopted by a majority of votes of the members of the Executive Committee present and voting.

(5) In case of equality of votes, the Chairperson, Executive Committee, or in his absence, the member presiding
over such meeting as the Chairperson shall have a casting vote:

Provided that no member shall vote or take part in the discussion of any matter coming up for
consideration at a meeting of the Executive Committee or any of its committees or sub-committees, if the matter
is one in which such member has any direct, indirect or pecuniary interest. J

16. Notice and agenda for meeting of the Governing Body and Executive Committee.- (1) The Chairperson ot
the Convenor of the Governing Body with the consent of the Chairperson, Governing Body, shall convene the
mesting of the Governing Body by giving a minimum fifteen days’ notice to all the members: .

meding of tas seveming

et
Provided that the Chairperson, Governing Body may authorise to' convene a meeting with a shorter
notige pericd. ’
(@3] The Chairperson or the Member Secretary of the Executive Committee, with the consent of the
Chairperson shall convene the meeting of the Executive Committee by giving a minimum seven days’ notice to
all the Members: :
Provided that the Chairperson of the Executive Committee may authorise to convene a meeting with a ‘
shorter notice period. .

3) Notice for any meeting may include an agenda for that meeting, draft minufes of the earlier meeting and
action taken report on the minutes of the earlier meeting,.
17. Quorum for meeting.- (1) The quorum for any meeting of the Governing Body shall be six, excluding the
special invitees. .
(2) The quorum for any meeting of the Executive Committee, including a virtual meeting, shall be seven,
excluding the nominated members. :
18. Powers, Duties and Responsibilities of the Member Secretary of the Executive Committee.- ( 1) There shall
be 2 Member Secretary of the Executive Committee to discharge the functions of the Executive Committee.
(2) The Member Secretary of the Executive Committee shall,- '
(a) administer and manage the Trust subject to the superintendence, control and direction of the Executive
Committee.
 (b) exercise such administrative and financial powers as may be delegated by the Executive Committee or
as may be assigned by the Chairperson, Executive Committee.
(3) The Member Secretary of the Executive Committee shall have the following duties and responsibilities,
without prejudice to the generality of sub-rule (2) and (3), namely:- .
(a) to cause the preparation of the annual plan and related annual budget and submit them to the Executive’
Committee for consideration and recommendation to the Governing Body;

(b) to ensure that due diligence has been exercised before considering proposals or projects to be:
undertaken by the Trust in accordance with the practices, procedure, rules or directions of the
Executive Committee;

(¢) to ensure that the activities of the Trust are being conducted in accordance with the annual plan and.
related annual budget; and )

(d) to submit to the Governing Body the approved annual plan and related annual budget for each financial -
year to the Central Government, by the end of January of previous financial year.

19. Annual Plan.- (1) The Member Secretary of the Executive Comnnittee shall, at the beginning of each financiai
year, cause preparation of plans for short term projects and long term projects proposed to be undertaken by the

I\
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21.

22.

23,

24.

Trust in the relevant financial year, to be referred as the annual Plan, together with details of the activities to be
undertaken or completed by the Trust during such time, the expected time for completion of the projects and cost
for such projects.

(2) The annual plan shall contain all projects, programmes, activities proposed to be undertaken by the Trust for
achieving its objective and shall have clearly demarcated milestones.

Annual Budget.- The Member Secretary of the Executive Committee shall, at the beginning of each financial
year, cause preparation of an annual budget containing the details of the proposed income and expenditure on
activities covered in the annual plan for that particular financial year, including the legal, administrative and
other costs and expenditure propesed to be incurred by the Trust together with details of the funding

requirements in this regard, to be referred as the annual budget.

Approval of the Annual Plan and the Annual Budget.- (1) The annual plan and the annual budget shall be laxd

before the Governing Body for its approval. A,

(2) The Member Secretary of the Executive Committee shall, on receipt of the copies of the duly approved annual
plan and the related annual budget from the Convener of the Governing Body, submit the same to the Central
Government within a period of thirty days from the date of receipt of approval of the Governing Body.

(3) Without prejudice to the provisions of sub-rule (2), the Trust may undertake expenditures for activities that
are not approved in the annual pian subject to specific approvai by the Chairperson, Geverning Body, which shail
be laid before the uO'v‘é'n‘uﬁg Duu_y with the next annuat uuugcl

~F

\4) The annuai plﬁl‘l and reiaied annuai Duaget may be amenqeq at any iime SUD_]CM. o ihe approv.u of ithe
Chairperson, Governing Body, which shall be laid before the Governing Body with the next year annual plan or
budget. ’

Annual Report.- (1) The Member Secretary of the Executive Committee shall, within ninety days of the end of

each financijai vear, submit an annual report containing such information as deemed appropriate by the Executive -

Committee.

(2) The annual report shall be approved by the Executive Committee and shall cantain details, inter alia, of the
activities completed by the Trust during the financial year and the expenditure incurred by the Trust during such
financial year.

(3) A capy of the annual report shall be sent to the Central Government within a period of thirty days from the
date of its approval by the Executive Committee.

Financial year.~ (1) The accounting or financial year of the Trust shall be from the 1% of April to the 31" of
March.

(2) The first year af aperations of the Trust may be a partial year.

Maintenance and Audit of Accounts.- (1) The accounts of the Trust shall be maintained in the farm, mode and
manner as may be decided by the Central Government.

(2) The accounts of the Trust Fund shall be audited in such manner as may be decided by the Central Government.
(3) After the audit referred to in sub-rulé (2), the Trust shall submit the annual report to the Central Government. «
[F.Na.11/8/2015-M.I] :

R.SRIDHARAN, Addl. Secy. .

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064
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<2an MEMC Week Celebrations 2015-16 272)

I\





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


