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SUSTAINABLE MINING INITIATIVE




Sustainable Mining is a desirable goal for mining
companies, to integrate social, environmental and
economic values into their decisions and operations, in a
transparent and accountable manner, thereby acting
responsibly and contributing to the well-being of society,
while providing mineral resources for the country’s use.
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FOREWORD

The teams of Sustainable Mining Initiative (SMI) have been deaply
involeed in the preparation of Reclamation and Rehabilitation (RAR)
Flans and Supplementary Environment Management Plans (SEMPs)
for iron ore mining leases in Kamataka in compliance of orders of
Hon'ble Supreme Court and Guidelines of Central Empowered
Committea (CEC)L  S5MI teams hawve alsc been camying out
environmental and social audits of mines of vanous minerals
throughout the country, SMI also carmies out assessment of FIMI's
environmental, social, health & safety, and excellence awards for
VArious mines.

The experience and learnings gathered during these activities have
been compdled in this booklet tited “5MI Guide to Sustainables Mining”.

| am confident that this Guide will help the mining companies adopt a
made scientific and sustainable appreach to mining in India,
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1. INTRODUCING SMI GUIDE

“SMI Guide” is a guideline developed by the Sustainable
Mining Initiative (SMI) to help Indian Mining Companies’
adopt scientific mining, comply with extant rules and
regulations, and integrate social, environmental and
health and safety aspects into their businesses.

The intended audience for SMI Guide is predominantly
the mining sector including owners, managers and staff.
In  addition, government  organizations, local
communities, non-government organizations, civil
society, academia or any other interested party can also
use this document.

The SMI Guide provides simple guidelines to assist
practitioners in achieving a scientific and sustainable
mining operation during the entire lifecycle of a mining
project. The intention is to encourage implementation of
good practices and innovation that will improve social,
environmental and health & safety performance while
maintaining or enhancing shareholder value. It does not
address regulatory requirements specifically but

1 The term mining companies in this document refers to
companies, corporations, firms, partnerships, groups, individuals
and co-operatives involved in the management (including
executive managers and board of directors), planning and
execution of mining operations.
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following the guide will help in better compliance. While
the guide is intended for use by all mining companies, it
will be more relevant to the open-cast mining operations
of non-coal, non-fuel minerals.

While the Principles are common to all situations, the
Guidance Notes and their practical implementation will
vary in terms of scope and intensity of application
depending on individual mine characteristics, which will
differ based on the mineral being mined, location and
size of the lease, laws and regulations in place, the local
climate and community and will also vary over time.

The SMI Guide describes, in general terms, what is
recommended for miners to convert the Principles and
Guidelines into practice in their normal course of
business. Most of the elements included in this Guide
are common and constant aspects of mine planning and
operation and, as such, to be considered essential
components of mining culture. Miners are encouraged
to manage each project in response to the specific
characteristics encountered on the ground, which will
permit recognition of the relative intensity with which the
recommended actions should be applied. In addition to
their own staff, the contractors and sub-contractors
working on behalf of the mining companies should also
be involved in accepting and adhering to these
Guidelines wherever relevant and practical.
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The SMI Guide is a ‘dynamic document’, which will be
periodically modified and updated as experience is
gained and circumstances change. Views, inputs and
contribution of readers will also be duly incorporated.
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2. SMI'S TEN PRINCIPLES

SMI has adopted a Code of Conduct for its members,
which provide a foundation of sustainable mining
principles. These are described below, along with the
key action points for each of these principles.

Principle 1 Integrate sustainable development
considerations within the corporate
decision making process

o Integration of sustainability principles into company
policies and practices.

e Plan, design, operate & close operations to enhance
sustainable development.

e Encourage and ensure good practice & innovation to
improve sustainability performance.

e Encourage customers, business partners and
suppliers of goods and services to adopt principles
that are comparable to our own.

o Provide sustainable development training at all levels
in our own employees and those of contractors.

e Support public policies and practices that foster open
and competitive markets.

Principle 2 Conduct business with ethical
practices and sound systems of
corporate governance

¢ Develop and implement ethical business practices.
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Comply with or continually exceed the requirements of
the laws and regulations.

Work with the governments, industry and other
stakeholders to evolve appropriate public policy, laws
and regulations that contribute to national sustainable
development.

Develop and implement ethical business practices.
Comply with or continually exceed the requirements of
the laws and regulations.

Work with the governments, industry and other
stakeholders to evolve appropriate public policy, laws
and regulations that contribute to national sustainable
development.

Principle 3 Implement risk management

strategies based on valid data and
sound science

e Consult with interested and affected parties in the

identification, assessment and management of all
significant social, health, safety, environmental and
economic impacts associated with our activities.
Ensure regular review and updating of risk
management systems.

Inform potentially affected parties of significant risks
from mining, minerals and metals operations and of
the measures that will be taken to manage the
potential risks effectively.

10



SMI Guide For Sustainable Mining

e Develop, maintain and test effective emergency
response procedures in collaboration with potentially
affected parties.

Principle 4  Seek Continual Improvement in health

and safety performance

e Implement a management system focused on
continual improvement of all aspects of operations
that could have a significant impact on the health and
safety of our own employees, those of contractors and
the communities where we operate.

o Provide necessary medical facilities.

o Take all practical measures to eliminate workplace
fatalities, injuries and diseases.

e Provide all employees with health and safety training,
and require employees of contractors to have
undergone such training.

¢ Implement regular health surveillance and risk based
monitoring of employees.

Principle 5 Seek continual improvement of our
environment performance based on a
precautionary approach

e Assess the positive and negative, the direct and

indirect and the cumulative environment impacts of
new projects.

e Focused environmental management system to

mitigate adverse environmental impacts.

11
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¢ Involve local communities and authorities to avoid or
minimize local and regional environmental impacts.

o Rehabilitate land disturbed or occupied by operations
with appropriate post mining land uses.

Principle 6 Uphold fundamental human rights and
respect cultures, customs and values
in dealings with employees and others
who are affected by our activities

e Ensure fair remuneration and work conditions for all
employees and do not use forced, compulsory or child
labour.

e Provide for the constructive engagement of
employees in upholding the freedom of association
and right to collective bargaining.

o Implement policies and practices to eliminate
harassment and unfair discrimination.

e Provide all relevant staff including security personal
with appropriate cultural and human rights training
and guidance.

e Minimize involuntary resettlement and compensate
fairly for adverse effects on the community where they
cannot be avoided.

¢ Respect the culture and heritage of local communities,
including indigenous/tribal people.

12



SMI Guide For Sustainable Mining

Principle 7  Contribution to conservation of

biodiversity and integrated
approaches to land use planning and
management

e Respect legally designated protected areas and
culturally sensitive sacred grooves.

e Emphasis on restoration of natural ecosystems to
rebuild local bio diversity.

o Disseminate scientific data and promote practices in
biodiversity assessment and management.

Principle 8 Facilitate and encourage responsible
use, reuse and recovery of mined
materials including associated natural
resources

¢ Advance understanding of the properties of mined out
resources and their lifecycle effects.

e Conduct and support research that promotes effective
use of resources.

e Develop and promote the concept of integrated
resource management.

e Provide regulators and other stakeholders with
scientifically sound data.

e Support the development of scientifically sound
policies, regulations, standards and material choice
decision that encourage the safe use of mined out
material.

13
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¢ Provide for safe storage and disposal of residual
wastes and process residues.

Principle 9 Contribute to the social, economic
and institutional development of the
communities in which we operate

e Engage community to discuss and respond to issues
and conflict concerning the management of social
impacts.

e Involve affected communities in developing work
programs and determining outcomes.

e Encourage partnerships with governments and non-
governmental organizations for effective delivery of
programmes.

o Contribute to skill and capacity building of individuals
and community groups.

Principle 10 Implement effective and transparent
engagement, communication and
verifiable reporting arrangements
with our stakeholders

e Engage with and respond to stakeholders through

open and a participative consultation process.

e Constantly document and report on economic, social

and environmental performance.

e Exchange data, implementation procedures, and

experiences even personal wherever necessary.

¢ Provide information that is independently verifiable.

14
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GUIDANCE NOTES
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3. GUIDANCE NOTES

The Guidelines have been divided in four stages, viz.,

exploration,

mine planning and permitting, mining

operations and mine closure. Some of these stages
could overlap, particularly during mining operations.

3.1 Exploration

3.1.1. Regulatory requirements :

M

@)

©)

(4)

Ensure that the required permits and
licenses are in place before the
exploration work is started. These could
include permits from mining authorities,
environment and forest authorities,
consent from the land-owner, and other
authorities as relevant.

In case of aerial or geophysical
prospecting, permissions from defence,
civil aviation, etc., may be required.

In case of atomic minerals, permission
may be required from Department of
Atomic Energy or an agency authorized
on their behalf.

For prospects located in Protected Areas,
notified under Wildlife (Protection) Act
1972 or in Eco-Sensitive Zones / Areas
notified under Environment (Protection)

17
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3.1.2.

®)

6)

Act, 1986, check whether exploration
and/or mining is permissible.

Carefully read the conditions stipulated in
all the permits, licenses and approvals
and take requisite action to comply with
all those. Provide for expenditures
required for such compliance within the
exploration budget. Create an adequate
on responsible for ensuring compliance.
Understand and comply with orders of
various courts, if applicable to the project.

Planning & Exploration :

(1)

@

A proper planning will go a long way in
ensuring a fruitful outcome of the
exploration campaign. It will depend on
the type of exploration, viz.,
reconnaissance vs. detailed exploration;
greenfield vs. brownfield; expected depth
of occurrence (e.g. surfacial vs. deep-
seated), etc.

Actual operations, which may include
survey, geophysical and aerial
prospecting, pitting and trenching, drilling
etc., should be carried out as to meet the
broader objectives of exploration
programme.

18
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(©)

4)

®)

(6)

Select equipment and people appropriate
for the type of exploration program. Also,
incorporate environmental and social
issues while selecting the equipment.
Low emission and low-noise drills should
be chosen.

If some services are planned to be
outsourced, the partner(s) should be
chosen carefully so as to ensure
reliability of results.

Field and laboratory investigations should
be planned in advance and with
competent people and agencies to
ensure reliable results. Proper records of
samples and results should be
maintained and stored properly for long-
term use.

Detailed exploration, whether greenfield
or brownfield, should aim to establish the
entire strike and depth continuity of the
occurrence  of  minerals including
variations of ore quality over the entire
length, width and depth. This will be
convenient and helpful in designing the
mining method, mine capacity, lease
area adequate for the capacity and
ancillary activities like dumping and
infrastructure requirements, and also
requirements of ore beneficiation, if any.

19
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M

®)

©

UNFC norms should be followed in the
course of exploration since Indian Bureau
of Mines may not approve mine plans, if
exploration is not UNFC compliant.
Monitoring of baseline social and
environmental parameters should be
planned during the exploration stage.
This will facilitate a better understanding
of the issues involved, if any, at an early
stage and incorporation of the same in
the feasibility reports, mine plans and EIA
| EMP reports.

The pits, trenches, excavations, drilling
and transportation should be carried out
keeping safety of people and animals in
mind. Fencing should be done in
advance. Once the activity is completed,
refilling of the excavations should be
ensured.

(10) Any damage to the agricultural crops or

other private property should be
appropriately compensated.

(11) Local cultures and customs should be

respected. Heritage areas should be
protected.

20
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3.2 Mine Planning & Permitting

1.

A successful exploration program will lead to a
feasible mining project. This requires proper
planning of mining and related operations, duly
incorporating the technological aspects of mining,
beneficiation and marketing for a long-enough period
(ideally till life of the mine), taking care of the
variations in the ore and other geological
characteristics.

Conditions stipulated in the various permits need to
be carefully studied and built into the project design
and planning itself.

Progressive mine closure and final mine closure
aspects need to be conceived at this early stage
based on an understanding of the geology, land
forms, expected final use of the land, socio-
economic changes envisaged over life of the mine
and regulatory requirements as prevalent. This will
facilitate integration of elements of closure in the
initial stage of planning itself.

Area covered in the mining lease needs to be
adequate to undertake mining  operations
scientifically, including waste dumping, installation of
infrastructure viz., office buildings, rest shelters,
training facilities, occupational health facilities,

21
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beneficiation plant, tailing disposal, roads, workshop,
effluent treatment plant, stores, railway siding, truck
parking, green belt, etc. A complete understanding
of the ore deposit will facilitate better long-term
planning and reduced ultimate costs and impacts.
Land use planning up to the final mine closure will be
helpful.

A comprehensive Environmental and Social Impact
Assessment (ESIA) based on the mine plan and
baseline data will be helpful in integrating adequate
social and environment management plans within
the overall project design and budget. These will
also help in easier and faster approvals from
government agencies and obtaining a ‘social license
to operate’.

Keeping the local community informed and engaged
on a regular basis, even during the planning and
permitting stage, will be helpful in all the stages of
mining. A good understanding of the socio-
economic situation will enable a more constructive
and fruitful dialogue with the community and in
designing and planning the community initiatives.

An understanding of the socially and ecologically
sensitive areas in the mining region will help in planning
to either avoid or minimize adverse impacts or in some
cases to avoid such areas. These could include :-
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10.

— Notified Protected Areas (National Parks, Wildlife
sanctuaries)

— Notified eco-sensitive zones

— Notified or important religious or archaeological
monuments.

— Areas having rich forests or biodiversity.

— Areas having primitive tribal groups (PTGs) or
affected by Left Wing Extremism (LWE).

— Areas involving rich agriculture land or involving
significant displacement of people.

— Relevant court orders, if any.

It will be important to assess the requirement of
creating infrastructure for handling and transport of
minerals and wastes within and outside the mine,
up to the customer’s destination. Mining operations
need to be limited to the capacity of the available
infrastructure.

Green belt should be planned all around the lease
area on the periphery with adequate thickness and
design to screen the mine from outside and to
capture dust, gases and attenuate noise.

If agriculture or forest-land is involved as a part of
the lease area, mining sequence should be planned
so as to delay using those parts as far as possible.

Surface water management within the mining lease
should be planned in such a way that the run-off

23
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water is systematically channeled out of the lease
area without disturbing natural water drainage, and
for preventing erosion of haul roads, mineral
stocks, mine pit benches, waste dumps, etc. Water
management outside the lease area will involve
constructing check dams to reduce velocity and
capture silt before releasing into natural water
streams

11. Mine design (pit slopes, width and slope of haul
roads, etc.) should be based on the rock
characteristics and following relevant regulations
and best practices, so as to ensure safety, stability
and mineral conservation. Design of all structures
and facilities should be based on seismicity,
extreme events (highest rainfall in last 50 years,
storms) etc.

3.3 Mining Operations

3.3.1. General and Regulatory :

(1) Boundaries of the mining lease, as
shown in the sketch along with the lease
deed, should be carefully marked on the
ground through survey methods as
mandated and accepted by all the
relevant statutory agencies, viz., State
Deptt. of Mines & Geology (DMG), Indian
Bureau of Mines (IBM), Forest
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@)

@)

(4)

Department, Revenue department, etc.
Lease pillars should be erected on the
boundary so marked with specifications
as mandated.

It should be ensured that no activity or
installations related to the mine are done
outside the demarcated lease
boundaries. If feasible, a proper fencing
should be erected at the boundary.

As per the requirement of mine safety
regulations, no mining activity should be
done in 7.5 metre zone within the lease
boundary. In case there are mineral
resources in this zone and/or adjacent
leases with common boundary, workings
can be done with prior permission of
DGMS, subject to certain conditions.
Before starting any activity on ground in
the lease area, all necessary statutory
permits, as applicable, should be
obtained. These may include the
following:

(a) Duly executed mining lease deed

(b) Forest Clearance (if forest area is
involved)

(c) Environmental clearance

(d) Clearance from wildlife angle

25
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3.3.2.

(e) Approval of mine plan (by State
DMG for minor and IBM for major
minerals)

(f) Consents from State Pollution
Control Board.

(g) Explosive license

(h) Permission from DGMS for use of
deep hole blasting and HEMM.

(i) Others — as applicable.

(5) Conditions stipulated in the permits
should be carefully studied. A program
for compliance of the conditions should
be chalked out and rigorously
implemented. Appropriate responsibility
matrix should be prepared for compliance
for clarity and accountability.

(6) It should be noted that any expansion in
production capacity or lease area
requires fresh clearances.

The changes in regulatory scenario and

impacts thereof on the mining operations

should be tracked and understood.

Scientific Mining & Mineral
Conservation :

(1) Depending on the initial exploration
carried out and on complexity of the ore

26
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)

®)

4)

(®)

deposit, on-going exploration should be
carried out during mining for better
definition of ore geometry and limits,
estimation of ore reserves with improved
confidence, capturing variations in ore
characteristics to plan beneficiation
requirements in advance, better planning
of mine configuration, equipment
requirements, waste dumping, backfilling,
land use planning, etc.

The mine should be developed in such a
way as to facilitate maximization of ore
and minimization of waste and
overburden generation.

If occurrence of float ore is there, its
excavation should be done in a
sequential  manner. Appropriate
beneficiation methods should be used to
maximize mineral recovery. Resultant
tailings should be concurrently backfilled
and vegetated.

Low-grade or sub-grade ore / minerals
should be stocked separately and should
be either blended with high grade ore for
sale or beneficiated to produce saleable
ore.

Low-grade or sub-grade minerals, which
do not have a market — either by blending
or by beneficiation, or not feasible to do

27
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3.3.3.

6)

so in current economic scenario but have
the potential for future, should be stored
safely. R&D should be carried out to
develop process for upgradation to
enable quick change when the economic
scenario changes.

Selective mining should not be resorted
to since it could lead to unsafe mining
and contrary to scientific mining. It could
also lead to higher costs and liabilities in
future.

Health & Safety aspects :

M

@)

The mining company should adopt and
implement an appropriate Occupational
Health & Safety Management System
(OHSMS).

Competent persons should be placed
with specific responsibility to look after
Occupational Health and Safety of
employees, contractors and people
involved in transportation and other on-
site services. These persons should
have qualifications and experience in
line with the relevant statutory
requirements.  Specifically, a doctor
possessing certificate in occupational
health should be employed.
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©)

(4)

®)

(6)

Employees and contractors should
undergo pre-placement and periodic
medical examinations as required under
the relevant statutes. More frequent
medical examinations can be carried
out as considered important if
circumstances so demand.

Ideally, medical examinations should be
carried out with on-site facilities like x-
ray, audiometry, spirometry, etc, and
proper records to be maintained.
However, if size of the mine does not
justify on-site facilities, outsourcing
should be done to a competent agency
without compromising with the quality of
such surveillance.

Personal Protective Equipments (PPEs)
should be provided with adequate
quality to all employees and contractors,
as appropriate to the nature of job and
exposure potential. Proper training and
persuasion to be done to ensure these
are used regularly.

Initial and periodic training should be
imparted to all employees and
contractors to ensure they are
adequately skilled to perform their jobs
with efficiency and safety.

29



SMI Guide For Sustainable Mining

@

®)

©)

(10)

A system should be put in place to
regularly observe, identify and record
risks and hazards in regular operations,
over and above the accidents &
incidents. These should be analyzed
and required measures should be
implemented to prevent unsafe
situations in future and to eliminate risks
and hazards.

Since Heavy Earth Moving Machinery
(HEMM) is utilized in mines, safety
requirements relating to their use,
operation (including movement on
roads) and maintenance should be
identified, documented and
implemented. Specifically, traffic safety
systems should be adhered to.

Monthly meetings of pit safety
committee should be held to discuss the
accident record, analyze incidents and
suggestions to implement and improve
health and safety performance of the
mine.

A systematic periodic assessment of the
occupational health and safety risks
should be carried out. Appropriate
updating of the systems to minimize or
eliminate such risks should then be
undertaken.
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3.3.4.

(1

If explosives are used in the mine, all
safeguards as required under
Explosives Act and Rules, and Mines
Act 1952 and Rules should be
implemented.

Environmental Aspects :

3.3.4.1.  Air Pollution including Noise and

(a)

(b)

(c)

(d)

(e)

Vibrations :

Drill Machines should be equipped with
water injection system and/or dust
collection system to minimize dust
generation.

If blasting is required to be carried out,
the drill plan and use of delay detonators
should be done so as to minimize the
plume of dust and gases, and also
minimize the noise and vibrations
induced by such blasting.

Blasting should be preferably carried out
only during daytime to minimize
disturbance to the community.

Regular measurement of vibrations and
noise should be carried out and analysed
to improve those continually.

Water spray should be done on blasted
material before handling / loading.
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®

()

(h)

)]

Similarly, water sprinkling to be done at
the time of unloading.

Secondary blasting generates louder
noise and dust. Rock breakers should be
used wherever feasible.

Haul roads should be regularly graded
and compacted to maintain them in good
condition. Regular water sprinkling
should be done on all haul roads to
minimize / eliminate dust generation.
Frequency of water sprinkling should be
based on the climatic conditions.

Dust suppression chemicals should be
considered for use on permanent haul
road, which are very effective in
practically eliminating dust generation
due to ftraffic, significantly reduce water
consumption, and improve condition of
the haul roads.

Depending on the amount of traffic and
climatic conditions and availability of
water, stationary timer-controlled water
sprinkling system can be considered for
adoption on permanent haul roads.
Regular  monitoring of  vehicular
emissions should be carried out for all
vehicles, including HEMMSs, plying within
the lease area. The vehicles should be
regularly checked and maintained to
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(k)

U]

(m)

(n)

keep the emissions within the stipulated
limits.

If crushers and screens are used within
the mine lease area, adequate dust
suppression and control measures
should be adopted. Depending on the
size of these, the measures could
include: water sprinkling on transfer
chutes, feeding platform, conveyor etc.,
covering the crushers / screens /
conveyors, providing wind breaks, and/or
a dust collection and control system
(consisting of suction fan followed by
collection hoods and bag filter or
scrubber as appropriate).

If the mining area witnesses high wind
velocities, additional  dust  control
measures should be adopted as
appropriate. These could include wind
breaks for ore piles, sub-grade piles,
waste dumps, etc.

If diesel generating sets are used,
acoustic enclosures should be provided
and operators should be provided high-
quality ear protectors.

Aerial ropeways or conveyors should be
considered wherever feasible, particularly
in hilly areas, to minimize road traffic.
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(0)

If truck transport is involved, it should be
ensured that the trucks are in good
condition without any chances of spillage
en-route, these are not loaded beyond
the registered capacity, and ply only
during those times causing least
disturbance to the community and other
traffic. In forest area, there could be
restrictions on night traffic to avoid
disturbance to the wildlife. The trucks
should be covered so as to avoid spillage
and air-borne dust generation.

3.3.4.2. Waste Management :

(a)

Overburden (OB)

i)  The OB material should be disposed
off within the mining lease area, as
far as possible.

ii) The OB dumping area should be
identified to be sufficiently away
from the mineralized area, the
mining pit and thickly vegetated
areas. Natural water streams
should also be avoided.

iii) Dump design should be done so as
to create stable structures. Some
guidelines:

e Terracing
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v)

e Retreating dumping, wherever
possible

e Maintaining gentle slope to
minimize wind & water erosion

e Design to be based on material
characteristics and climatic
conditions as well as terrain.

e Plantation of grass or plants on
inactive slopes as early as
possible.

e Construction of toe wall, toe
drain, and water drainage
channels  within the dump
terraces to prevent run-off water
from passing through the dump
and eroding it.

If dumping has to be carried out on
steep slopes in hilly areas,
additional measures could be
adopted, viz., use of geo-coir mats,
etc.
Possibilities of backfilling of OB into
mined out pits should be explored at
an early stage for timely
implementation. If  possible,
backfilling can reduce costs, reduce
requirement of dumping area and
reclaim mined land for future
beneficial use of the society.
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(b)

Tailing

If ore beneficiation is carried out within
the lease area, it may generate tailings
requiring disposal. Generally tailings are
waste material — left after beneficiation —
containing traces of valuable mineral, in
fine slurry form. General guidelines for
tailing disposal :

i)

i)

i)

iv)

Site for tailing disposal should be
chosen so as to avoid mineralized
area, sufficiently away from mine pit,
avoiding thickly vegetated areas,
and also avoiding natural water
streams. Base of the tailing dam
should be sufficiently above the
highest ground water table in the
area.

Since slurry disposal is involved, the
disposal area should be provided all
around with suitable embankments
to contain the slurry within the
earmarked area.

It will be desirable for the base and
embankment slopes to have low
permeability to prevent water
seepage into the ground and
contaminate ground water.

Provision should be made for
recovery of water from the tailing
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()

(d)

dam. Recovered water should be
preferably used within the process.
This, while reducing the requirement
of fresh water, will also minimize the
potential for water pollution.

v) Embankments should be
constructed with proper design to
ensure stability for a long time.
Adequate freeboard should be left.

Top soil

i)

i)

ii)

Before breaking fresh ground
whether for mining or waste
dumping or other purposes, the top
soil should be carefully scraped and
stored in an earmarked area.

The top soil should be used for the
purpose of plantation / greenbelt
within or outside lease area.

Top soil should be stored in a
proper manner and preserved to
prevent loss of nutrients during the
period of storage.

Sub-grade mineral and by-products

i)

Ore/minerals, which are not directly
saleable need to be stocked
separately within the lease area.
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ii)

ii)

iv)

v)

Vi)

The stacking needs to be done with
all safeguards to prevent erosion by
water or air.

If possible, sub-grade minerals
should be sold by blending and / or
beneficiation.

There could be minerals occurring
within the mine, which currently may
not fall within the definition of sub-
grade minerals but could have
future potential for economic use.
An example is BHQ in iron ore
areas. Such minerals should be
stored separately for future use
whenever changes in technology or
economic scenario make recovery
of such minerals / ores feasible.
Adequate research should be
undertaken to develop suitable
process for such sub-grade
materials.

If there are minerals or trace metals
within the deposit, which could
potentially be recovered and used
elsewhere, the same should be
done to increase economic value as
also reducing waste quantities.
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3.3.4.3. Water Management :

(a)

(b)

()

(d)

(e)

If groundwater table is expected to be
intersected during the course of mining, it
may call for intimation to groundwater
authorities  (Central Ground Water
Authority, CGWA) and Ministry of
Environment & Forests (MoEF) and seek
their prior approval.

If water requirement for the mining
operations is to be met from ground
water sources — either within or outside
lease area, prior approval may be
required from CGWA.

In both cases (a) and (b) above, it will be
helpful to carry out a good hydro-
geological assessment to understand the
impact on ground water regime of the
area and to design mitigation measures,
as required.

If water requirement for mining
operations is to be met from surface
water sources, prior approval should be
taken from the concerned agency of the
State Government. This may also
require an impact assessment depending
on the volume required.

Surface water management should be
adopted within and outside lease area to
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®

(9)

(h)

ensure that run-off from the mining area
does not adversely affect natural water
streams. This may include construction
of drainage system within the lease area
to divert run-off from active mining /
dumping areas, gully checks, check
dams and silt settling tanks etc., to
ensure velocity and silt load of water
exiting from the lease area is reduced to
an acceptable level. Size and design of
drains, check dams, settling tanks, etc.,
should be based on the highest rainfall
intensity of last 50 years and on the
catchment area as well as silt load.
These should be regularly cleaned.

The garage and workshop meant for
servicing of HEMMs should be equipped
with an appropriate effluent treatment
plant (ETP) to collect the vehicle washing
effluent and remove silt, oil and grease
etc., before reusing the same.

Used oil and grease, used / scrap
batteries etc., are considered as
hazardous wastes. These should be
properly collected and sold to authorized
recyclers.

Rain water harvesting should be adopted
within the lease area and water so
collected should be used for mining /
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U]

beneficiation or to recharge groundwater.
If both are not feasible, it should be
discharged into natural streams ensuring
that its quality and velocity do not disturb
the natural streams.

If residential colony is located within the
lease area and/or significant sewage or
canteen effluents are generated, a
sewage treatment plant should be
installed and operated with provision to
recycle the treated effluent.

3.3.4.4. Greenbelt :

(a)

(b)

(c)

(d)

Greenbelt of adequate width (minimum
7.5 metres) should be created along the
entire periphery of the lease at an early
stage of mine development.

Greenbelt should also be created in all
other areas where no mining or ancillary
activities are planned.

Plantation should be carried out in areas
prone to air pollution, e.g. crushing /
screening, along haul roads, waste
handling and storage areas.

Plantation should be carried out on
inactive slopes of waste dumps, as early
as possible.
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(e)

()

)

(h)

In mining leases located within forest
land, a safety zone is required to be
maintained outside the lease boundary in
a strip of 7.5 m width. This zone is to be
fenced and vegetated by forest
department. The lessee should ensure
this happens.

The greenbelt plantation should be done
with native species selected based on
the objectives of greenbelt, which should
be specifically defined.

The objectives of greenbelt / plantation
could include dust capture (in dust-prone
areas and at the mine periphery), noise
attenuation (in noise-prone areas and at
the periphery of the mine), screening (at
the mine periphery and other features
prominently visible from outside), soil
stabilization (on top soil and waste
dumps, on road cuttings, other slopy
areas, vacant areas), etc.

Other factors to be considered in
selection of species are — availability of
water, type of soil and climate, care and
maintenance required, availability of
those species, etc. Plants which can be
harvested for local use should be
avoided.
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U]

(k)

U]

Normally, programme should be so
planned as to do the plantation work at
the onset of monsoon. This will enable
saplings to take root and grow
adequately by the end of monsoon.
Regular watering and maintenance
should be done to ensure high survival
rate and good growth of plants.
Performance of greenbelt program vis-a-
vis objectives should be periodically
reviewed and corrections done as
required.

If the mining region (either within or
outside lease area) has some specific
ecological or biodiversity value (e.g.
endangered species, herbal plants, etc.)
these should be studied and efforts made
for preserving the same.

3.3.4.5.  Environmental monitoring :

(@) A programme should be undertaken to

monitor various environmental
parameters, viz., air quality, water quality,
ground water levels, soil quality, waste
characteristics, noise levels, vibration
levels and local climate
(micrometeorology) etc.
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(b)

()

(d)

The purpose and objectives of the
monitoring programme should be clearly
defined. The normal purpose is to
understand, over time and space, the
changes in various environmental
attributes within and outside the lease
area (buffer zone or impact zone) vis-a-
vis the baseline conditions and to
undertake corrective  measures, if
required.

The monitoring programme constitutes
deciding sampling locations, collecting
samples, carrying out required field and
laboratory investigations, data recording
and interpretation.  Ideally, all these
should be done in-house. However, if
the size of operation does not justify this,
a reliable and competent agency can be
hired to carry out the field and laboratory
investigation. Sample location, sampling
and data interpretation should preferable
be done by the in-house personnel only.
Adequate quality assurance procedures
need to be adopted to ensure that the
data provided by the agency is precise
and reliable.

For deciding which parameters and what
locations to be monitored and at what
frequency, the minimum requirement is
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3.3.5.

(e)

U]

defined by what is mentioned in the
statutory permits. The mining company
can decide if more locations with higher
frequency need to be monitored, or more
parameters need to be monitored based
on sensitivity of the area and operations.
A regular trend analysis of all monitored
data should be carried out. This will
reveal, if any particular parameter at one
or more locations is deviating from the
general trend. That will call for further
investigation to find out whether the
monitoring was erroneous, or need for
augmenting the mitigatory measures.
Records of all monitoring data should be
maintained properly and submitted
regularly to the statutory authorities.

Social Responsibility :

()

@)

The objective is to take initiatives which
support the social and economic
advancement and capacity building of
communities, whose lives are potentially
affected by mining activities, based on
their felt needs.

A baseline study of the socio-economic
situation of the mining impact zone
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©)

(4)

should be carried out before the mining
activities are commenced.

Keeping broad development indicators
in mind, like Human Development Index
(HDI) or Millennium Development Goals
(MDG) and in consultation with the
community groups, targets and projects
should be identified for community
interventions. These could include, for
instance, “Increasing Literacy Rate in
the District or Taluga or Villages......
from current 40% to 90% in 5 years’
time” or “to reduce Infant Mortality Rate
in the District or Taluga or Villages
........... from current 60 per 1000 to 10
per thousand in 5 years’ time”. Other
projects  could include  Women
Empowerment, Infrastructure
development, Employment/Livelihood
Generation, Water Management, Skills
and Vocational Training, Agriculture and
Animal Husbandry, Education, Health,
Sanitation & Hygiene, etc.

Based on these broad regional targets,
specific projects need to be identified for
smaller areas that will help achieve the
broader targets within the target time
frame.

46



SMI Guide For Sustainable Mining

®)

(6)

@)

©)

Resources and organization need to be
identified to achieve the agreed
objectives. Mobilization of resources
through government programmes and
other intending industries could be
useful thus strengthening existing
programme delivery.

Periodic review of progress made vis-a-
vis original targets need to be
undertaken through independent
agency, involving various stakeholder
views. Based on the results, mid-
course corrections could be undertaken.
In addition to working on broad regional
projects, there could be smaller
interventions like promoting
environmental awareness, health &
safety awareness, promoting sports &
culture, contributing to local religious
and cultural programmes etc. These
will enhance the interaction of mine
management with local community and
inspire trust.

A system and process of regular
structured consultation with the local
community on mine related issues will
go a long way in building trust and
bringing out issues, if any, at an early
stage. These inputs will also be helpful
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©)

(10)

()

(12)

in the future planning of mine
expansion, adoption of new technology,
or mine closure.

Miners should consult with the local
community to establish transparent
procedures for local employment and
for the sourcing and contracting of local
supplies and services.

Miners should consult the community in
identifying and implementing
opportunities for local economic and
development opportunities compatible
with existing social structures, the local
economy and any community
development goals.

With the exception of employment and
payment for goods and services, limit or
avoid the use of money as a vehicle for
providing benefit.

The ultimate test of a successful
community program is if the community
spreads good words about you.
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MINE CLOSURE
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4.1

4.2

4.3

4.4

4.5

4.6

4. MINE CLOSURE

Mine Closure is defined as the orderly, safe and
environmentally sound conversion of an operating
mine to a closed state.

Areas affected by mining activity should, after a
successful closure, become viable and self-
sustaining ecosystems that are compatible with a
healthy environment and with human activities.

An effective and successful mine closure
acceptable to the community is a must to gain
access to future resources.

The objectives of mine closure are :

— To prevent or minimize adverse long-term
environmental, physical, social and economic
impacts.

— To create a stable land form suitable for agreed
land use.

Mine closure is a process and, ideally, starts when
mining begins or even at the time of mine planning
itself.

Understand the current regulations on mine
closure. These are mainly captured in MCDR 1988
but also included in other environmental acts and
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regulations though not so well-defined. It must be
understood that these regulations might undergo
significant changes in the years to come.
Therefore, it is desirable to adopt a proactive
approach to avoid future surprises and liabilities.

4.7 Some guidelines for closure :

v As far as possible, backfill mining voids to
match with the landforms in vicinity

v' External waste dumps should be filled into
mining voids entirely, if possible. If not, it
should be ensured that these are stable —
physically and environmentally — over a long
period (100 years or more), and are
compatible with landforms in vicinity or
amenable to alternate land use acceptable to
the community or are vegetated on top and
slopes.

v' Structures like buildings, plants, equipments,
etc., should be dismantled and taken away
unless alternative use by community is
desired.

v' Openings for underground mines should be
permanently sealed.

v" Al excavations, openings or voids should be
either filled or sealed or securely fenced to
prevent anybody accidentally falling.
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Tailing dams should be covered with soil and
vegetation to ensure no erosion and
contaminated run-off can occur.

Embankments of tailing dams should be
strengthened to ensure these do not fail even
in instances of extreme events.

No loose material should be left, which can
become airborne or can run off with water and
cause danger to public health & safety.

Acid drainage, wherever relevant and
possible, should be catered for by way of
appropriate treatment facilities.

A program for appropriate post-closure
monitoring, care and maintenance should be
implemented and continued for a reasonable
period of time after closure and abandonment.
A programme for alternative employment
opportunities for the local people should be
undertaken to minimize adverse socio-
economic impacts due to closure of the mine.
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ABBREVIATIONS
Abbrev. | Full Form
CGWA Central Ground Water Authority
DGMS Directorate General Of Mines Safety
DMG Department Of Mines And Geology
EIA Environmental Impact Assessment
EMP Environment Management Plan
Environmental And Social Impact
ESIA Assessment
ETP Effluent Treatment Plant
FIMI Federation Of Indian Mineral Industries
HDI Human Development Index
HEMM Heavy Earth Moving Machinery
IBM Indian Bureau Of Mines
LWE Left Wing Extremism
Mineral Conservation And Development
MCDR Rules
MDG Millennium Development Goals
MoEF Ministry Of Environment And Forests
Occupational Health And Safety
OHSMS | Management System
PPE Personal Protective Equipment
PTG Primitive Tribal Group
R&D Research And Development
SMI Sustainable Mining Initiative
UNFC United Nations Framework Classification
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