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TERMS OF REFERENCE
FOR
ENVIRONMENTAL IMPACT ASSESSMENT OF
MINING OF MINERALS SECTOR

Objectives

Terms of Reference (TOR) for preparation of Environmental Impact Assessment (ELA)
and Environmental .Managemernt Plan for “Mining of Minerals” as per the ElA
Notification, 2006 has been devised to improve the guality of the reports and facilitate
decision-making transparent and easy. TOR will help the project proponents and
comsultants to prepare report with relevant project specific data and easily interpretable
irformation. TOR for mining of minerals is expected to cover all environmental related
features.

General Information

Mining of stone and metals has been done since pre-historic times. Mining is the
extraction of valuable minerals or other geological materials from the earth, which are
processed and/ or used for production of materials of economic value. Mining of
minetals plays a positive role in the process of country’s economic development. In
addition to the contribution towards economic growth, mining can also be a major
source of degradation of physical as well ae social environment, unless it is properly
managed.

Environmental impacts can arise during all activities of the mining process. Minimizing
the damage due to mining operations depends on sound environmental practices in a
framework of balanced environmental legislation. The potential adverse effects of
mining activities include air pollution, surface and groundwater pollution, neise and
vibration, damage to local ecology, natural topography and drainage, depletion of
water resources ote. All these environmental components are required to be considered
while selecting a proper methudeology of mining, mitigation measures to reduce
pollution load, conservation of natural resources etc.

1.0 Introduckon

This chapter should cover purpose of the project, project propanent, brief description of
the project name, nature, size, location of the project and its importance o the
region,/country.

As per the FIA Netification, 2006 under Environment (Protection) Act, 1586, the mining
of minerals with mare than 50 hectare of mining lease area (Asbestos mining
irrespective of mining arca) are categorized as Category-A projects.

Tems of Refermee« ElA |
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In case of coal mining projects, mining lease area more than150 hectares are categmiied \\
as category-A projects.

Mining lease areas of 5-50 hectare are classified as Category-B projects. In case of coal
projects mining lease area of 5-150 hactares are classified as Category- B projects. Both
the above calegories are subject to the applicability of General Conditions.

All these mining projects are statutorily required to conduct Environmental impact
Assessment study for obtaining environmental clearance,

Mining Lease area less than 5 hectare is not covered under the ELA Notification, 2006,

Profile of the Project Proponent, name and contact address, Implementing
Organization, Organizational Chart, Project Consultants efc., should be mentioned
clearly.

Land description- plot/ survey / khasra numbers, village, tehsil, district, state and
extent of the land must be mentioned clearly. The project site should conform to the
CRZ guideline or modifications or stipulations made by the Central / State Govt, as
applicable

The proponent should confirm that the project meets all Centre / State / Local
regilations and standards applicable for mining of minerals and allied activities.

Any litigations pending against the proposed project and / or any directions ar orders
passed by any court of law/any statutory authority against the project are to be detailed
out. '

In case of expansion / modemnization of the project, the environmental compliance
status for the existing project should be explained,

The EIA-EMP report should be based en maximum mineral extraction capacity and it
should be based on generic structure given in Appendix III of ELA Nofification, 2006 for
the project or its expansion based on the proposed maximum mineral extraction
capacity.

The mining projects linked to associated projects such as coal to power plant, limestone
to cement plant etc., located within the impact zone are required to take up integrated
ELA.

Teri of Referenoe - ELh
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The report, the page numbers of various chapters, sections and sub-sections, tables,
appendices, drawings and figures, source of dala incorporated should be clearly
mentioned efc., with titles should be clearly indicated under the heading contents,

2.0 Project Description

The chapter contains the broader details of the basic activities, location, lay out and
iraplernentation schedule of the project.

Background of the project:

¢

Location of the project ( Longitude, Latitude, revenue village, Tehesil,
District, State, nearest Railway station, airport, and MSL)

Objective of the project {captive mine, standalone etc) whether it is new or
expansion (Increase in ML area or increase in annual production) or
modernization. Proposed use of minerals (sale, use as intermediates or
raw materials). Any change in technology proposed should be specified.
Significance and relevance of the project highlighting the benefit to
surrounding area and economic development of the Local/ State/
Country.

Location of MNational Park, Wildlife sanctuary, migratory routes of wild
arimals ete. with in 10 km of mine lease area should be authenticated by
the Chief Wildlife Warden.

Project dedails should include:

Owerall note on mineral reserves, rated capacity, life of the mine

If the lease area/buffer zone is ecologically fragile, a detailed justification
is to be given,

Period of mining lease and calendar programme of ore and waste
production.

Status and stages of other regulatory clearances like approval of mining
plan, forest clearance, consent to establish from State Pollution Control
Board etc.

In case of expansion/modernization, compliance of the statutory
conditions given by SPCB, MoEF, DGMS, FC etc.,

Solid waste dumping strategy and management

Energy demand/specific energy consumption

Water requirement ard reliability of its supply

Manpower recruibment

Capital cost estimate

Terms of Reberance - ELA
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Underground Mining

. Deposit conditions

. Mode of entry to the mine (Shaft, Adit, [ncline)

» . Details of machineries in underground and on surface

. Wathod of mine development and stoping

. Subsidence (Maximum predicted subsiderice, mux. slope change, impact
on surface features like natural dranage pattern, houses water podies,
water table etc.)

Mine drainage water management details

ventilation system lor adequate contral of quality and guantity of air
underground

General Features

. Gurface drainage pattern at mine fyte (modification/ diversion in the
existing drainage pattern)

. Mineral transportation outside mi ung lease area (road, rail, conveydar,
Rope way, waterway, pipeline, ott.ers etc.)

- Bencficiation, Crushing, Processiag efc. (process fow)

. Township description, (area, d-velling units, distance frop ming, distance
of water bodies)

. Power and water supply

3.0 Analysis of alternatives
This should be project specific and decided during the scoping process.
3.0 Description of the Environrient/ Baseline Environmental Status

Frwitonmental data to be ollected in relation to proposed mining would be: {a) land
{b) water (c) air {(d) biclogical (e) noise and vibration (f) socio economic (g} health
environment eic.

Sy :iyumz:

Study area for the muning projects should be defined as follows:
+ Minelease area should be the “core zone”

« 10 km radius from the boundary limits of the mune lease area of more than 50
hectares should be the “buffer zone”.

+ Skm radius from the boundary limits of mine lease area of/5-50 hectares should
be “buffer zone”.

Tarms ol Keferenes - ELA
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« Maps (appropriate scale) of the study area { core and buffer zone), clearly
delireating the locations of various monituring stations (air/ water/ noise,/ soil),
superimposed on locations of habitats are to be shown.

. Indicate 2km, Skm distance from the boundary limits of mine lease by
appropriate line,

» Menitoring and testing should be dune as per guidelines of CPCB/MOQEF.

Paseline information is required to be collected by field survey, monitoring etc.
Secondary data with source should be cearly mentioned. Normally, one season
manitoring data {excluding monsoon) are to be collected. However, Expert Appraisal
Committee (EPC) may specify collection of baseline data for a longer period base on the
nature, size and location of the project.

41  Land Environment

Pre-mining land use pattern of (agricultural land/ forest land,/ grazing land/
wasteland [ water bodies/settlement) of the area is to be detailed out. Details of
mineral resources, geological status of the study area and the deposit to be worked,
ultimate working depth and progressive stage wise working plan J/ scheme unfil the
end of the mine life should be menfioned on the basis of the approved rates capacity
and calendar plan (s) of production. From the approved mining plan, gealogical maps
should be drawn.

41.a Land

Baseline data on land, of mine leased-area is to be described. Total land available and
proposed wtilization for different purposse incdluding built-up area be given
Justification of the use of area is to be given,

4.1.b Topography

Topography the study area thraugh wpographical maps (1: 50000}, showing all

relevant details required for assessment of the proposed activities, Description in

relation to following be given

. Slope and elevation

. Matural drainage pattern and water bodies

. Land use pattern (habitation, cropping, forest cover, ecologically sensitive
features etc. by employing remote sensing techniques (If available}

1.1.c Geology

Tarna of Reference - ELA
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4.3. a. Surface Water

The study should cover the following:

Luocations of representative monitoring stations showing direction and
distance from the mine lease site

Details of rivers, springs, lakes, reservoirs and drains up to first order in
study area,

Fhysiochemical analysis  including heavy metals, biclogical,
bacteriological characterization for assessment of water qualify. Water
quality of water body with respect to upstream and downstreamn should
be covered,

Delineation of water sheds and water drainage pattern in the study area
using remote sensmng satellite imageries

Surface water balance (Withdrawal of surface water and release of mine
drainage waler)

Lean season flow of the nallah from where water is drawn

4.3.b Groundwater

Since the mining is excavation of the earth, the groundwater 15 affected to a great
extent.

The study should include;

Groundwater potential, recharge and budgeting

Hydrogeology and aquifer characteristics of the area

Groundwater quality, groundwaler potential of the area and its
availability, groundwater table (pre monseon and post monsoon)

The details of locations of groundwater observation wells with respect to
core zone should be described.

The mendtoring stations should cover the whole study area

1.3.¢c AdditHonal Infermation

Water bodies existing and water bodies likely to be created due to mining
activities

Water requirement and waste water generation from various activibies of
mineg, including township, beneficiation etc.
Waste water freatment, recycling and reuse

Tarud of Referinoe - ELA,
Admminetmntive Smd Coligge of ledia, Hydembad
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44 MNoise Environment \ |
The study should include

. Locations of monitoring stations for nmoise measurements in accordance E

-‘H-.r"'

with the direction and distance from the sources and habitations.

. Day-time and right-time noise level monitoring (led}

» Vibration and air over pressure, cansed due to blasting, Ua nsport and
process equipments, wherever applicable

45 Biological Environment

\nformation on flora and fauna within the study area «#ould be given separately

45(a) Flora

. Detail description of vegetation type i core and buffer zone { mchude
photograph)

. Assesement of plant species with respect to their dominance, density
frequency, abundance, diversity index, similarity index, importance value
Index.

. Quantitative estimation of forest and non-iorest flora

. Type of forest In study area and its conservation status.

. Information on the dependence of local people on mincr forest pro@agts

. Location of MNational Parks, Sanctuary, Biogphere Reserve, Tiger Reserve,

Flephant Reserve, wild life sigratory routes in core and buffer rones
4.5(b) Fauna

. Assessment of fauna and avi-fauna.
. List out endangered and endemic species as per the schedule of the
wildlife Protection Act, 1972

. information on breeding and hibernating sites in core and buffer zone.

46  Socio- Economic Environment
The baseline study should cover the following

. Data on demography, traditional skills, sources of livelihood within the
study area
Socio-ecomomic profile of the people with in 2 5and 10 km from the mine,
{yman settlement, health status, sOUTCES of livelihood
Terma of Befenens - ELA f
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Data relating to historically, culturally and ecologically important places
in core as well as buffer areas

Information on notified tribal settlements, if any

Details of private lands with ownership in the core arca indicating
financial loss annually

Health status of the population in the study area

47  Waste Generation

The report should cover the foliowing

Solid waste from mining and processing operations, their guality and
quantity (overburden, low-grade ore etc) Quantity and quality of
associated minerals and paossible recovery

Top soil quantity , quality and its management

If waste contain any hazardous/ toxic/ radicactive substances or heavy
metals, then details

Recovery and recycling possibilities

Site features of locations of waste storage and disposal

Leaching properties of overburden and other solid waste

Salid waste generation from Effluent Treatment Plant township, hospitals
BlC.

4.8 Any specific inputs which are likely to be added the site and its surroundings.
Salient feature of the area, which require specific study.

Specific Condifon | Study Required
Nearness to Water Body/ reservoir | Detail Hydrogeology and
o Hydrology
Mearness to Forest/ Detail Conservation Plan
Neamess to Township | Blasting Vibration Study
Groundwater Scarcity Area Details of Groundwater Recharge

5.0  Anticipated Impacts and Mitigation Measures

This chapter should describe the likely impact on each of the identified
environmental component by adopting methods such as mathematical model,
empirical method, reference of previous studies etc, Details of mifigation
measures proposed in the project {site specific) to minimize the adverse effect,
should be discussed. The information should ¢over mine development, opetion
and closure phases of the project, as applicable.

Terms of Leference - ELA
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5.1  Land Environment \
%
Anticipated Impacts:
N
. Impact en topography, drainage pattern, land use with respect to _
agriculture, forestry, built-up area etc. '
. Impact on soil guality and agriculture
. Soil erosion
. Subsidence
-

Visual Impact on surrounding environrient
Mikigabion Measures:

Plan for restoration/ rehabilitation of mined-out area

Technnlogical measures to prevent soil erosion from core and buifer zones
Plantation/ afforestation of local varieties af plants

Measures to contral and conserve runoff from various locations.
Landscaping, plantation, aforestation to minimize adverse visual and
noise impact

5.2  Air Environment

Ipact of mineral transportation within and oulside fhe lease. The entire sequence of
minetal production, transportation, handling, transfer and storage of minerals and
wastes and the impacts on air quality is to be shown in a flowchart with specific points
wihere tagitive emissions can arise and srecific pollution control / mitigative measures
are proposed to be put in place. The adequacy of roads existing in the area and if new
roads are 1 be laid the impact of the vonstruction of roads particularly if it is crossing
forcst lands.

Anticipated Impacts:

Emiission Inventowy of SPM, RSPM, 502, NOX, and site specific pollutants
Prediction of fugitive dust emissions due to mining activities, crushing
and cleaning plants, loading and unloading, transportation by rail, road af
COnveyar. :
. Impact of fugitive dust emission on flora and fauna
Prediction of impact on ambient air quality using appropriate
mathe;natical model (area, point and line sources). Description of model,
inpul requirements and reference of derivation. Isopleths distribution of
major pollutants and their analysis and presentation in tabular form/ base

map.

Tarma af Reference - ELA {
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Mitigation Measures!

. Measures to reduce the emissions of pallutants during mining, loading,
unloading, transportation, drilling, blasting, crushing etc tg maintain the
air quality

. AdopHen scientific mining methods to reduce dust emission from point
and line source

" Flanned green belt development

53  Water Environment (surface and groundwater)

Impact of mining on hydrology, changes of natural drainage, diversion and
charmeling of the existing rivers / water courses flowing through the mine lease and
adioining area and its impacts on existing users and mine operations,

Impact of water drawal and mine water discharge on the hydrogenlogy and use of
proundwater regime in the core zone and buffer zone are to be detailed out. Long-

term modeling studies on the impact of mining on the undergroundwater regime
should be carried out,

Anhicipated Impacts:

. Impact on groundwater regime/ streams / lake / springs due to mining,
to be assessed from hydro-geological study
Impact of water drawal on surface and groundwater resources
Impact on surface and groundwater quality due fo discharges from
mining, tailings pond, workshop, township, leachate from solid waste
dumps etc. :

. Ingress of sea water, particularly for mining projects in coastal areas,

Mitigation Measures:

. Measures to minimize contamination of surface and groundwater
. Construction of gully checks, check dams, sedimentation ponds, settling

tanks, water weirs, retaining walls etc. with design and site features for
control of run-off '

. Mine water treatment for meeting the prescriped standard
. Slope stabilization by constructing retaining walls, vegetation efc.

. Steps to minimize impact on water table if mining intercepts groundwater
regime.
L Wastewater treatment for township sewage, workshop(s), tailing pond
overflow etc.
Terms of Referrses - E1A f E
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54 Moise Environment
Anticipated [mpacts:

» - Prediction of noise level by using mathematical modeling at ditferent
representative monitoring stations

. Impact of vibrations including damage to materials/structures due to
blasting

& Impact on ambient noise level due to rock excavation, IIEII'ISFDI"Lﬂl:'IDT‘L,
processing equipments and ancilliaries.

Mitigation Measures;

Measures for noise abatement including point source and line source
Measures to minimize effect by blasting
Lay out planning to minimize the impact on receiving environment
Plarned preventive maintenance

" Selection of low noise equipment failing which use of retrofit for existing

equipment

55 Biological
Anticipated Impacts (Flora and Fauna):

. Impact on [orest resources, economically important plants, medicinal
plants and threat to rare, endemic and endangered species

Impact on terrestrial and agquatic biodiversity

Impact on wildlife including avi-fauna

Impact on wildlife habitat and migratory corridors

fpact on flora and fauna due to air emissions, noise, vibration,
illumnination, vehicular movement, waste water discharges, changes in
land use, township etc.

Mitigation Measures:

. Measures to compensate the loss of forest coverage

. Regeneration of rare and endangered plants of economic importance
including medicinal plants.

v Measures for protection and conservation of wildlife species

. Green belt and its raising schedule

- Progressive afforestation in overburder, reclaimed mined out areas

Terme of Refarance - EL4
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5.6 Socio- Economie¢ Environment

Anbicipnted hupacis:

-
w
™

Displacement of human settlements during the lile of the mine

Positive and negative impacts on present status of livelithood in the area
Impact on the cropping pattern and crep productivity in the buffer zene
Impact on community resources such as grazing fand

Adi Hgﬁn'nu Measures:

Rehabilitation and resettiement of land custees and displaced people
Cﬂmpmuﬁﬂn for loss of land and Crops

Training to locals for employment in the project

Employment opportunities and access to other amenities such as
education, health care facilities to be extended to locals

5.7 Mine Wastes

Anticipated Impacts;

[mpact of runoff from overburden, top soil, low-grade ore and other stock
piles on water bodies (siltation, contamination eic)

Loss of vegetation and wildlife habitat

Impact on surreunding agriculiural land

Impact on groundwater quality due to leachate

Shiding of waste dump

Impact of hazardous wastes and liquids

Mﬁr’gnﬁ'an Measures:

Land reclamation and mine closure plan

Civerburden dumps stahilization to minimize impact due to ranaff
Overburden utilization for back<illing and other purposes. Simulation
model with 5 years projection with digitized maps

Municipal solid waste management in township

Measures to control runoff from waste dumps and mining surface.

Hazardous waste management as per regulatory guidelines

Tarms of Baforance = ELA
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6.0 Environmental Monitoring Program

In order to forus on ervirormental management during project imFiEITl-E‘ﬂl'aﬁl'!-'i
and execution stage, the project proponent is required to spell oot detailed plan
and should include the following;

Monitoring of guality of water, air, noise, vibration and accupational
health status of projec! personmel and surrounding habitations,

Planned monitoring program to evaluate the effectiveness of various /
specific aspects of technological / mitigation measures.

Ervironmental audit of wvarious activities incduding budgeting ard
financial management with reference to environmental management.
Hydrogeological monitoring for the entire mine life and restrictive
momitoring during reclamation.

Plartation monitoring programme to ensure survival and growth rate of
plantations. '

Analysis of data, its interpretation and evaluation (any additional studies
ta be carried out if required) :

Mine closure plan along with the fund requirement for jmplementation of
the activities proposed there under.

7 0 Additional Studies

7.1 Public consultation

Public hearing with the issues raised by the public and the response of the project
proponent in tabular form should be discussed

=2 Risk Assessment (RA) and Disaster Management Flan (DMP)

Mining

ackivities are always associated with risk relating to hazards and

ccidents, Therefore risk analysis and risk mitigation should be clearly indicated
in the report. This should include the following:

identification &nd type of risk associated with mining (slope failure,
eubsidence, fly Tock fragments, fires, toxic / hazardous / flammable gas
release [ explosion, inundation etc.)

Dietails of safety measures o prevent accident and disaster

-
. Disaster management plan and emMETgency response system with propet
arganizational setup 10 deal with such situation.
. Disacter management plan for safe rmining particularly for underground
mines where toxic fumes and ather risks are involved.
. Occupational health rigks
Terms of Reference - ELA ; Pl ' F:
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- 7.3 Natural resource conservation

Plan of action for conservation of natural resources and recycle waste materials due to
the preject activity in the construction and pperational phase of the projct is to be
discussed. Energy efficiency measures in the activity are to be drawn up.

74 R &R Action Plan

Detailed R & R plan with data on the existing soclo-economice status of the population in
the study area and broad plan for resettlement of the displaced population, site for the
resettlement colony, alternative livelihood concerns/employment for the displaced
people, clvil and housing amenities being offered, etc and the schedule of the
implementation of the project specific R & R Plan if any is to be givern. Details of
provisions (capital and recurring) for the project specific R & R Plan and menitoring
mechanism for the implementation of the plan.

Details of Corporate Secial Responsibility activities and cost provisions (capital and
recurrent per annurm over the life of the project)

8.0 Project benefits

This section describes the improvements in physical and social infrastructure. Tt details
out the employment potential and other benefits that are accrued.

9.0 Environmental cost-benefit analysis

The environmental cost-benefit analysis is to be taken up if recommended in the
scoping stape.

10,0 Environmental Management Flan (EMP)

»  Administrative and technical set up for management of environment

* Mechenism of self menitoring for compliznce with environmental
regulations

= Institutional arrangements proposed with other organizations/ Govi.
authorities for effective implementation of proposed environmental
management plan

» Conservation plan for the endangered / endemic flora and fauna found in
the study area and for safety of animals visiting / residing in the study
erea and also those in the migratory corridor.

+ Integrating in the environmental management plan measures for
minimising use of natural resources - water, land, energy etc.

Teri of Refererse - E1a
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11.0 Szmmary and Conclusion (Summary ELA)

The summary should be a clear presentation of the finding of critical environmental
-csues and their resolutions, Whenever possible, the summary should make use of base
maps, tables and figures, lmformation should be suecinct with meaningful
presentations, Tt must be able to stanidl alone as a document, It should necessarily cover

the following:

Introduction

Project description and Project benefits

Anticipated environmental impacts and mitigation measures
Additional studies

Environmental Monitoring Program

Eniironmental Management Plan

»  TRisk Assessment (RA) and Lhisaster Managemgent Flan {DMF)

i

12.0 Disclosure of consultants engaged

The team of consultants engaged in this project is to be given.

Enclosures

Feasibility Report /Questionnaire / Photos and plate of the Project Site

Terms of Rejerenos - E1A ﬁ
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