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Lecture 60
Closure of Surface Mines 11
We are now in our final lecture of this Surface Mining Technology course. In NPTEL online

certification course, this will be our final and last lecture. So, this is the last lecture or second
lecture or last lecture of the closure of surface mine. So, we are continuing this topic. So, let
us start with this.
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INTRODUCTION

v LEARNING BACKGROUND:
It is expected that the students taking this course lectures have a preliminary
understanding about the surface mining technology. The basic knowledge of
explosives, blasting, formation of earth crust, geology etc are already covered

in the previous courses. It is expected that a student must have passed a

course on basic geology, explosive and blasting etc.
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And as you know these are our learning backgrounds.
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INTRODUCTION

v Learning Objectives of This Course:

» To know the different unit operations associated with surface mining.

v

Methods of surface mining,

v

Deployment of machineries in surface mining.

v

Productivity analysis of surface mining.

v

Safety and environmental control of surface mining operations.

v

Special methods of surface mining,
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These are the learning objectives for the surface mining technology course.
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INTRODUCTION

v LEARNING OUTCOMES:
It is expected that the students taking this course lectures will be able to
envisage the surface mining operation and its technological nitty-gritty. It is
expected that a student will be abled to design the drilling and blasting
rounds for surface blasting, will be able to choose, deploy and design the

mine machineries for a set production target. The desired

environmental requirements will also be addressed.
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INTRODUCTION

v LEARNING OUTCOMES:
The student will also have an overall idea about the special methods of
surface mining including sea bed mining, dimensional stone mining, highwall
mining etc. The students will also able to deliver the technological and

managerial requirements to the special safety requirements like slope

stability and sump management etc.
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These are the learning outcomes.
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INTRODUCTION

v' SOME TEXT BOOKS AND REFERENCES
1. Mishra G. B., 1978, Surface Mining, Dhanbad Publishers
2. DasS. K., 1998, Surface Mining Technology, Lovely Prakashan
3. Deshmukh R. T, 1996, Opencast Mining, M. Publications, Nagpur,.
4. De Amithosh, 1995, Latest Development of Heavy Earth Moving
Machinery, Annapurna Publishers
5. Hartman H, L, 2002, Introductory Mining Engineering, Publi

Willey and sons
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INTRODUCTION

v' SOME TEXT BOOKS AND REFERENCES
6. Peter Darling, 2011, SME Hand book, SME Publication
7. Rehewsky, V. V., (1983), Opencast Mining Unit. Operation, Mir
publications
8. Rzhevsky, V. V., {1985), Opencast Mining Technology and Integrated
Mechanisations, Mir publications

Dr. Kaushik Dg

PP ANt v U
v Department of Mining

e[ 10N COURSES

AW
Qm ": d

These are the textbooks and references.
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INTRODUCTION

v Retrospect Previous Lectures:
In previous lectures, the phases of mining a deposit are discussed. The unit
operations associated in every phase is also explained. The commencement of
mining excavation through opening of box cut is discussed. The unit operation,
Drilling technology is discussed. The different drilling procedures, drilling patterns
required and machine operations are also discussed. Blasting technology, and sum
of the machine operations,e.g. and excavation by ripper are also discussed, Shovel

and dumper deployment for loading and transportation is also discussed.
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INTRODUCTION

¥ Retrospect Previous Lectures:
Apart from these, the excavation with surface miner and bucket wheel excavator
are also discussed. The removal of overburden rock for direct casting using a
dragline is also discussed. The highwall excavation techniques namely mining etc
are also discussed. Dimensional stone mining, sea bed mining haul road

construction and maintenance are also discussed in details.
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And we have already completed almost all the topics related to surface mining.
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INTRODUCTION

v Learning Objectives of This Lecture:
» To understand the necessity of closure of surface mines.

» To understand the legisiative requirements and nitty-gritty of closure

planning

» To have an overview of closing process.
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And we are continuing with our objective of the closure planning lectures to understand the
necessary of closure of surface mines in the last class we have already discussed this, to
understand the legislative requirements and nitty-gritty of the closure planning and have an
overview of the closing process with the examples. We are continuing with this one in this
lecture from the last lecture.
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Tecumseh Mine Land Reclamation on
closure

Now, mine closure, this we have seen how the this is the closing and this is the abandoned

mine.

(Refer Slide Time: 1:32)

T V..
MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - INCEPTION

The Central Government vide Notification No. GSR 323 [E} dated m@)w No. GSR 330 [} dated 10.04.2003
amended the Mineral Concession Rules, 1960 and Mineral Conservation and Development Rides, 1988 respectwely,
As per these amengments 2l the existing mining essees are required to sUDM: ogressive Mine Closure Man®

aong weh prescribed financial sureties within 140 dm from date of actification. Further, the minisg lossee s
required 10 submit w ane year priof ta the EM dosure of the mine, In the notification
It has been enumerated that the "Progressive Closare Pan” and “Final Closure Pan o the format and 3,

per the guidelines issued by the Indian Bureau of Mines

Every mine shall have a Mine Plan which shall be of two types: (!})]
-vmmwnumms/ J’
-Mlllhchmmt\\/
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rahabiltation sctivities

* Tha Jease holder shall femish figaacial assuranc

of crodit from a Scheduled Bank, Spcurity Bond

* Escrow account should be maintained as financial guaranty for
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And we were in this slide where we are discussing about the legislative requirement for the
mine closure planning and as per our Indian scenario. In India, with this government
notification number 2003 onward, all the Indian mines, for all the Indian mines, mine closure
planning is made mandatory and in the 2003 notification it was told for all the new mines
before the opening of the mines, mine closure planning has to be provided and for all the
existing mines before 2003 they had to provide the mine closure planning as the earliest to



the authority and this is made mandatory in the mineral concession rule and mineral

conservation and developmental development rules.

And financial sureties is also made mandatory. For this progressive mine closure plan and
final mine closure plans, one year prior to the proposed closing of the mine need to be
provided that is made mandatory during this notification. So, every mine must have a closure
plan of 2 types, progressive mine closure plan and final mine closure plan and these plans
have to be approved by the IBM and state government, plans shall cover the protective
reclamation and rehabilitation activities. Leaseholders shall furnish the financial assurance
for implementation of the plan which could be the in the form of a letter of credit from a

scheduled bank or security bond.

Now, 2011 onward, this escrow account has been made, account has been made in which
from the day one onward the mining along with the mining activities, closing fund has to be
placed in this escrow account and progressively those funds has to be utilized for the closing
activity. So, that financial guaranty which was in 2003 was asked for a security bond is now
converted to the escrow account and that is now mandatory so all the mine is currently having

the closing fund from this starting of the mine is now made mandatory.

(Refer Slide Time: 04:34)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

,1.;'!‘!’99‘!5!@»/
The name of the lessee, the location and esxent of lease area, the type of kease area (forest, non-forest etr), the
erm, the method of min

omic cperations, patural calamy, directives from statitory organisation or court e, should be
specfied

1.2 Statutory oblgations ; The iegal cbiigations, If any which the fessee is bound 1o implement like special condtions
imposed white scscution of lease deed, soprovarl of mising plan, directives kvaed by the Indien Bureau of Mines,
conditions imposed by the Ministry of Endroament aad Forests, State of Cantral Pollution Control Board or by any
uther orgamisation describing the nature of conditions and compliance position thereof should be indicated hese (the
copies of relevant documents may be attached as Annexure)

1.3 Closure plan preparation; The mames and addresses of the applicant and recognised quaified pers
prepared the Mine Ciceure Plan and the name of the esisting agency should be furnished, A copy of the
the Board of Directors or any other appropriste administrative autharity as the case may be on the deds
tlasure of mine should be ssbmitted
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T V...
MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

L. Introduction;

Tre name of the lessee, the locatlon and extent of lease area, the type of lease area (forest, non-farest et), the
present land use pattern, the method of minieg and mmeral processing cperations, should be given.

1.1 Reasons for clasure: The reasans for clasere of minieg operations in refation to exhaustion of minersl, figkof

Jemand, eoeconamic cperations, natural calamy, directyes from statutory arganisation of court esc. shodld be
speced, =

1.2 Statutery obligations : The iegal cbligations, If any which the %essee is bound 1o impl like special condti
Imposed while execution of lease deed, soprovarl of mising plan, directives kssed by the Indien Bureau of Mines,
conditions imposed by the Ministry of Emdroament and Forests, State of Central Pollution Control Board or by any
uther organsation describing the nature of conditions and compliance position theraof should be indicated hese (the
copies of relevant documents may be attached 25 Annexure)

1.3 Closwre plan preparation: The mames and addresses of the applicant and recognised quaified pe
prepared the Mine Ciosure Plan 20d the name of the esisting agency should be furnished. A copy of th
the Board of Directors or any other appropriste adminkirative asthority as the case may be on the dedl

clasurg of mine should be sebmitted
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

1. Introduction;

Tre name of the lessee, the location and extent of lease area, the type of lease area (forest, non-forest et), the
present land use pattern, the method of minieg and mmeral processing eperations, should be given.

1.1 Reasons for closwrn; The reasans for clasere of mining operations in refation So exhaustion of mineral, back of
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4 d, snetonomic op natural calomity, directives from statitory arganisation or court edc. should be
speciied,
1.2 Statutory obligations : The iegal cbligations, If any which the fessee is bound 10 implement fike special canditions

impaead whits exaqution of lease deed, sopraval af mining plan, dirsctives bwsed by the Indisn Bureau of Mines,
Wﬂéﬂﬂﬁmﬁl&mm of Cantrat Pollution Control Board or by any
other organsation descriing the nature of conditions and compliance position thereof shou'd be indicated hese ithe
copies of relevant documents miay be attached 25 Annexure)

1.3 Closwre plan preparation; The mames and addresses of the spplicant and recognised quaified pe
prepared the Mine Ciosure Plan 20d the name of the esisting agency should be furnished. A copy of th
the Board of Directors or any other appropriate administrative asthaority as the case may be on the
clasure of mine should be sebmitted
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

1. Introduction;

Tre name of the lessee, the location and extent of lease area, the type of lease area (forest, non-farest et), the
present land use pattern, the method of minieg and mmeral processing cperations, should be given.

1.1 Reasons for closurn; The reasans for closere of minieg operations in refation S0 exhaustion of mineral, bick of
demand, uneconomic cperations, natural calamty, directives from statutory sganisation or court edc. should be
specied,

1.2 Statutory obligations : The iegal cbligations, if any which the %essee is bound 1o implement like special candtions
Imposed while execution of lease deed, soprovarl of mising plany directives kwsed by the Indien Bureau of Mines,
conditions imposed by the Ministry of Emdroament and Forests, State of Central Pollution Comtrol Board or by any
uther organsation describing the nature of conditions and compliance position theraof should be indicated heve (the
copies of relevant documents may be attached 2s Annexure)

1.3 Closwre plan preparation; The mames ang addresses recognised guaified person who
prepared mmwu agency should be furnished. A copy of the resclution of
the Board of Directors or any otherapampgate adminkstrative authority as the case may be on the dedision of
clasure of mine should be sebmitted. .
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Now, let us look into the when the mine closure plan is made, what are the chapters there in a
mine closure plan. So, that the apex body or the government can scrutinize that easily to see
what are the contents of the mine closure plan there. So, in the introduction chapter, the name
of the lease location, these things, lease land type, proper use mining methods all has to be

given.

Then the reason for closure has to be disclosed. Basically, this is giving the idea whether the
mine chances of the area where that mine has to be reopened or not this has to be clearly
mentioned in this otherwise government authority cannot decide whether they will go for
abonnement or they will go for the closing and exhaustion of mineral, lack of demand,

uneconomic operations, natural calamity all these are the could be the possible results.

Then statutory obligations whatever they are there like special conditions imposed on
execution of lease deed, approval of mining plan, directives of IBM, MoE of restrictions,
SPCB restrictions all these restrictions has to be considered as the statutory obligations and
the closure plan preparation, the details of this who are associated with this that can be given

in the introductory part.

(Refer Slide Time: 06:28)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

2. Mine Descrgion:
2.1 Geok riefly describe the topography and general geokgy Indicating rock types avallable, the chemical
constitwents gffne rocks [ minerals includieg towic elements if any, at the mine site

2.2 Res indicate the minesal reserves avallable category wise in the lease area estimated in the kst mining plan
| mining scheme red along with the Salance mineral reserves at the proposed mine tiosure including its quaiity
available ( for final Aine dosyre plan anly|

2.3 Mining Me! = in birief the mining methed foliowed to win the mineral, extent of mechanisation,

mining machinery ﬂe:r ved, production fevel ate
2.4 Mineral Beneficgfion: Describe i brief the mrem Qe qractice i an nm the process
description i short. Indicate discharge details of ang aMwu utilisation practice
followed.
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In second chapter the mine has to be described in detail that is the geology, reserve details
mining methods, which are used, how the mineral beneficiation is made and along with that,
it has to be plans and sections has to be given so that how much is mined, how much was
proposed that can be obtained along with that, any other tailings, middlings, disposals, all

these are made during that beneficiation that has to be found because these can be considered



as the waste material or maybe valuable material that can be a potential source in the future

also. All these considerations can be provided with the government authority.

(Refer Slide Time: 7:14)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

3. Review of ipflementayén of Minieg Pan / Scheme of Mining. lmb‘agy'@op_mw Closire Plan upto
finad chosure of mine

Indicate i detaf the varjgus groposals committed with special emphasis on the proposals for protection of
emwkonment m the IEMQ induding five years Progressive Closure Pan upto the
daw their status of implementation thlghm?tnguhtmﬁk Rave been contaminated by

mising actuiseand type of contaminants that might be found theee The reasons for devation from the proposals 1
sy with corrective meatires taken should also be given,
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The next chapter implementation of the mining plan, scheme of mining including 5 years
progressive closure, plan up to the final closure plan has to be given. In this the details of
various proposal committed, with special emphasize on the proposal for protection of
environment and approved mine plan, scheme of mining including 5 years progressive
closure plan up to closure of mine vis-a-vis their status of implementation must be

maintained.

In these cases, the area which might have been contaminated by mining activities and type of
contaminant must be disclosed so that the rectification measures can be taken out and if any
deviations occurs, during this work that must be mentioned in this so that that can be

incorporated in the final closing.
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS
INDJAM.SCENARIO - CONTENT OF A CLOSURE PLAN

&1 Mined-Out La ibe the proposals to be Implemented for redamation and rehabilitation of mined-out kind
Incheding the manner in which the actual site of the pit wil be restored for fture use. The proposals should be
supparted with relevant plans and sections depicting the method of land restoration | rechimation Loehatlitation.
4.3 Water Qualty Management: Describe in detail the existing surface and ground water bodies available in the
lease areas and the measures to be taken for protection of the same inchading control of ercsion, sed

jitatioe, wirer troatment, diversion of water courses , If any, mexvares for protecton of contamination of ground
watet from [aaching etc Quineity and quathy B surface water bodles should also be indizated and cormective
measures proposed to meet the water quality conforming the permissible fmits should ako be desenbed. Report of
hydrelogical study carned cut in the 2rea may also be submitted. The water balance chart should b= given, # there is

pote! nE the treatment method shouid be gven
4.3 8ur Qualey Management: be the existing air qualty status, The corrective measures to be taken for
pravention F3ir should be described
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So, now the final closing plan has to be given. There the details of mine-out land has to be
given, then the proposed land restoration, reclamation, rehabilitation plan has to be given,
then the water quality management, surface and underground waterbodies, how that is being
managed, then erosion, sedimentation, siltation, water treatment, diversion of water bodies
whatever is carried out, leaching, those details has to be mentioned in this case. And air
quantity management has to be also given during the mining life and post mining life how

that can be improved has to be mentioned here.

(Refer Slide Time: 09:11)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

4 Closure Mag
LY 4 Descrive the type, quality and qua overhurden, mineral refect ete, avallable and

thair disposaTEraciice. If no uthisation of waste material is sed, the manner in which the waste material wil
stabiised should be described, The peotectve measures to be for prevention of sitation, erosion and dust
generation from these waste materials should also be described, I taxic and hatatdous elements are present in the
- he g sasures 1o be taken for prev n of their dspersal in the air eswironment, |eachin
gic, should be cescrided

fan Sof Mansoes
:
matbsaland it usibeatror;
for surplus water overflow along with detad design, structural stablity stodies, 1
the recetving eswironment and ground water contaminant If any should be giveq.
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Then waste rock management, topsoil management, tailing dam management. These three
parts need to be elaborated during the closing that how the topsoil before mining was
conserved and that how that was utilized after the mining for revegetation of the area. How
the waste rock material or what are those type of waste rock material that has to be disclosed
and how that is managed whether that will pose any problem environmental problem in the
future or not, and the tailing dams which are basically possibly having more contaminants
their management plant, environmental management plant and along with the technical

management plant must be provided in this chapter.

(Refer Slide Time: 10:10)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

4, Closure Man:

(] e existing Infrastructurad fackities avakable such as roads, serial ropeways, conveyer belts,
ral POy 5, bulldings & structures, water traatment plant, transpoet, water supply sowrces in the area etc
20d their fture utllsation should e evaluated cn case to case basls, If retained, the measures to be taken for thel
physical stakslity and mamdonance should be described. f decommissioning propesed, dismanting and dsposal of
buiding structures, support facilities and other infrastructure b electric transmission Ine, water ine, gas pigeline,
wirter works, sewer fine, telephone cables, underground tanks, transpartation infrastructire lie roads, rals, bridge
cuberts et electrical equipments and infrasteuctures like electric cables, transformers ta be described in

€0 K further wse.
& ADiposabaf Mining Machinery decommissioning of mining machineries and their possibie post mining
utilisation, £ amy, .

49 Safety and Security: Explan the safiety measures implemented to prevent access to surface openings, excavations
etc,, and arrangements proposed during the mine abandonment plan and wpto the site deing opensd for peneral
publc shoud be described,
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

4, Closure Man:
& 7 Infrastructure: The existing Infrastructural fackities avakable such as roads, aerial ropeways, conveyer belts,
rafways, power bnes, bulldings & structures, water trzatment plant, transpoet, water supphy sources in the area etc,
#0d their hture wtllsation should e evaluated on case to case basls, If retained, the measures to be taken for their
physical stakélity and maisdemance should be described. f decommissioning propesed, dismanting and disposyl of
buiding structures, support fadlities and other infrastructure bhe electric transmission Ine, water ine, gas pigeline,
wirter works, sewer fine, telephone cables, underground tanks, transpartation infrastructure liee roads, rails, Bridges,
cuberts et electrical equipments and infrasteuctures like electric cables, transformers ta be described In
connection with sestorng land for further wse.

4.3 Disposal of Mining Machinery: The decommissioning of mining machineries and their possibde post mining ¢~
utilsation, £ any, to be described

4.3 Safety and m ity: Explan the safiety measures implemented 1o prevent access to surface openin
etc, and arrangements proposed during the mine abandonment plan and wpto the site deing openso

public shoud be descnbed,
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And then the decommissioning what are the infrastructures developed, how those are
decommissioned and how that can be taken out similarly for the machineries and all these



must be given in details so that any degradation of the land, any degradation of the area

because of this can be well addressed in this.

And finally, the safety and security, that how the safety measures to prevent the surface
openings if it is opened in the surface, how that can be controlled safety can be controlled so
that no one will fall down on to that surface openings, how that can be controlled, what are
the safety measures, all this has to be disclosed here. And any arrangement made during the
mine abandonment plan those things has to be made in public should be given in details in
this position.

(Refer Slide Time: 11:12)
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

4.0 !
GMM should deal with action plan for hgh risk acddents dke
andshaes, 4 erground mines, fre, sekmic acthities, tailing dam fatlure etc. and

emergency plan propesed for guick evacuation, ameliorative measures to be taken etc. The capabiity of lessee to
meet such eventuaities and the assistance to be roguired from the local sutharity should also be described

411 Care and maintenance dering temporary ciscontinuance: For every five yearly neview {25 pven In the minng
scheme), an emergency plan for the situation of temporary discontinuance of incomglete programme due to court
arder or due 1o statutory requirements or sny other unforeseen crcumstances, should inchade & plan indicating
measures of care, mantenance and monitoring of status of unplanned discontinued mining aperations expected to
re-open in near future. This should detall item wise status monftonng and maintenance with periodicity and

objective ' ¢
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MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

Closure fan:
€10 Disaster Management and Risk A % 1 This should deal with action plan for high risk acodents dke
landshides, sutsidence flood, Inundation in underground mines, fire, sesmic activities, tailing dam fallure etc. and
emergency plan propesed for guick evacuation, ameliorative measures to be taken etc. The capabiity of lessee to
meet such eventusities and the 3ssistance to be requred from the local autharity should also be described.
£12 Copandr e dering temporary chsc e For every five yearly review {25 given in the mining
scheme], an emesgency plan for the situation of temporary discontinuance of incomplete programme due to court
prder of due 1o statutory requirements or any cther unforeseen crrumstances, shauld inchade 2 plan indicating
Eeasures of care, maintenance and monitoring of status of unplanned discontinued mining operations expected to

-gpen in near future. This should detall item wise status monftonng and maintenance with periodicity and
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And finally, any risk assessment associated with this, whether what are the possible risk after
the closing with the situation it is being kept, whether that is creating any further risk and
these risks are safety, these risks are environmental, and these risks are geotechnical. So,
these 3 risks will be mentioned, must be mentioned in this place so that that can be assessed
probably, so these are the flood subsidence all these are considered in this place. And what
are the care and maintenance required and the chances of reopening also in near future there.

It is there or not that has to be also mentioned in this case.

(Refer Slide Time: 12:12)

MINE CLOSURE PLANNING - LEGISLATIVE REQUIREMENTS

INDIAN SCENARIO - CONTENT OF A CLOSURE PLAN

5. Economic Repercussions of chosure of mine and manpower retreschments

Manpower retrenchment, compensation to be ghven, soclo-ecanomic repercussions and remedial measures
tonseguent to the tlosure of mines should be descrived, specificaly stating the following.

5.1 Number of local residents employed in the mine, status of the cantinustion of family occupation and scope of
joming the occupation back =

5.1 Compessation given or 1o be gven to the employees connecting with sustenance of himsalf and their family
members e

5.3 Satelite ocoupations connected to the mining industry - number of persons engaged therein - continuance of
such business after mine deses

54 Cagtinued engagement of employess In the rehablitated status of mining lease area and any other remnant
activities,”

55 Envisaped repercussions on the expectation of the sockety around due to dosure of mine,

LINE Dr. Kaushik Dey
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And this chapter is very, very important that is the economic repercussion for closing of mine
and the manpower retrenchment. So, the manpower retrenchment plan, how the man powers
are gradually superannuated or the man powers will be terminated with the VRS scheme or
the future life support system, all these aspects has to be given in this case and the effect of
withdrawal of mining to the local residents, the status of continuation of the family
occupations, scope of joining in the occupation back, compensation, all these must be
surveyed and declared in this case and continued engagement of the employees of that mine
to any others mine or any other mining lease area that possibilities must be disclosed in this

part and that is basically the economic repercussion and that must be considered.
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Ballmyscheduling for abandonment ; The detalls of time schedule of all 2bandonment operations as proposed In par:
4 should be described here. The manpower and other resources requived for comgéetion of propased job should be

Inchading their maistenance and mositoeing programme.

- The financinl sssrance con be submitted in different forms as stated in Rule 23(F|(2) of Miners!

d Development [amendment) Rules, 2003, In the mine closure plan, the masmer in which fimancial

assugthce has been submitted and its particadars have to be indicated.

%’m Acortificate duly sgned by the lessoe to the effect that saxd closure plan complies all statutory s,
lations, orders made by the Central or State Government, statutory arganisations, cowt etc. hive been taken into

coesideration and wherever any specific permission & required the lessee will approach the concemed authaorities. The

lessee should aso give an undertaking to the effect that all the measures proposed In this dosure plan wil be

Implemgntzd in a time bound manner as proposed.
10. z Sections ete : The chapter 12,3 and § shoudd be supported with Plans sod Sections. The Clocure Plen may

also be submitted depicting photographs, satelite mages on compact disc etc. wherever possible
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So, these are the other aspect time schedule, abandoned cost, financial approval and these are
the certification plans or sections this part is very, very important and this must be accepted

by the apex body for accepting the closure plan and allowing its implementation in the actual
case is required.
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So, in a nutshell this is the closure planning where feasibility and initial closure plan is made.

ﬂ
|
>y

Then the progressive rehabilitation, monitoring etc. is basically envisaged, then interim
updates is mentioned in the closure plan, strategic review of closure, and final closure plan is
made.

Then the closure plan is implemented. One closure plan is made during the feasibility study.
Then the before the closing final closure plan is made then the final closure plan is being
implemented. So, the implementation started with decommissioning then the active care
rehabilitation then passive care rehabilitation then close-out reports, close-out, release of site
and after use. These are basically the steps followed and | would like to emphasize in this part
now, planning part is carried out. You see first the structures are withdrawn, machineries are

withdrawn, technical closing is made.



Now, the socio-economic part that is the rehabilitation, rehabilitation of the environment,
rehabilitation of the man powers, rehabilitation of the area that is actively carried out initially.
These activities are required to make it the self-sustained. Suppose a tree is basically planted
then initially that has to be fed with the fertilizer, that has to be fed with the waters etc.

When the trees are basically grown up after say 10 years 12 years or similar to that 3 years, 4
years, 5 years, that is creating the environment of self-sustained one. So, that time passive
care rehabilitation is required and gradually there is no caring is required it will become the
self-sustained one so that time close-out has to be carried out. No future interference of the

mining people in that particular area is required.

So, this not only for the tree. This part is required for all the cases, initially maybe the local
people need the support, all these things maybe required, all other say the access road
maintenance initially maybe some expenditures has to be made later on that maybe gradually
handed over to the state authority. So, all these requirements whichever is there that can be
continued for a little more period and after that a self-sustained environment has to be

created.
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So, these are the some case studies, | would like to discuss here or show you this is these are
the source from where it is taken so this is the Sanquelim mine of SESA GOA. So, this is the
complete activities of the mining. You can see the mine and this mine has processing plant

also, port also and this is the way the mining is carried out.
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CLOSURE OBJECTIVES SET AS -

Erosion control‘\/
. Stabilization of dump slopes.
. Developing alternative use of abandoned miny‘rs/.

. Ecological restoration
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This is the mine and after the mine closure objective was set as the erosion control
stabilization of the dump slope, alternative use of the abandoned mine, ecological restoration,
developing alternative livelihood opportunities for the surrounding community and topsoil

conservation. These are the objective set.

(Refer Slide Time: 17:34)

MINE CLOSURE - CASE STUDY e
Sanquelim reclaimed mine - SESA GOA

CLOSURE STEPS ARE-

. Waste/0B materials can be used to fill up the abandoned pits.
. The filled area then can be leveled and covered with soil/mud.
Finally, it s covered with freshly removed soil mixed with organic manure and fertifizers.
. The land then can be biologically reclaimed.

. Shallow pits, where matenial is not available for back filling can be reclaimed by
plantation, provided slopes are suitably graded.

. Waste dump stabilization using laterite cover,garland drain, etc,

. Planting hardy plants species like Eucalyptus, acacia with the sole aimto g
and create a biomass without consideration to Biodiversity or community us
. No consideration for post mine closure land use
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And closure steps are made these steps are considered.
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These are the waste dump reclamation. Mine pit backfilling is carried out and after that the

depth of the mine is just reduced little bit so the shallow depth mine is kept then there
pisciculture is made, rainwater harvesting is carried out and water sports is developed that

was the proposal for that.
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So, you can see the how the geotextile is used for ensuring the greens, controlling the erosion,
so soil erosion, dump stabilization, and water pollution is controlled.
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And this is the reclaimed area can be seen which is developed as a good forest, land area.
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This is another mine where reclaimed 100 hectare area. You can see these are the beautiful

fruits are also these are the cashew nuts.
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This is for the Codli mines. You can see the conversion of the mine from this to this in 10
years. So, this is the beautiful conversion of the overburdened dump material of that
particular mine, so this is one Indian case study.
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There are some fantastic exceptional closing can be seen. This is a Shanghai Quarry hotel. It
is a proposed reclamation site for this particular query so the query is proposed to convert

into the query hotel. This is one case for the U.S. It cannot be no one can guess that this was a
mine area.
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This is a coalmine, German coalmine company, converted into 200-megawatt hydropower
plant storage plant and this is another one in Australia which is 300 megawatt pumped
hydroelectric energy storage plant in Australia. These are the websites from which we have
taken out this.

So, this is the end of this syllabus. | hope the course was interesting to you. We have tried to
cover almost all the part of this course. We have started with the rock mass parameters, tried
to give you some little bit knowledge related to the ore grade, all these things. Then we have
discussed the different phases of mining how the ores are searched out, how those are the
tested then after how the financial appraisal is made to check whether it is it will be profitable

or not.

Then how the mining can be carried out through the opening of the box-cut then we have
seen the excavation processes. We have seen the different pit layouts and after that we have
seen the special methods of mining like high wall mining, dimensional stone mining,

proposed concept of seabed mining etc. These are covered.

We have also tried to cover some of the other aspects like slope stability, haul road
maintenance, auxiliary activities. These are also tried to cover and a number of tutorials are
solved so that the machine combination can be made, unit operation costing can be carried

out so these things are tried to give you the idea as much possible as from our side.



Apart from that, it is expected that participant will go through the different textbooks. There
are good quantity of YouTube videos are available. Some of them are shown during this
course but there are good number of videos available especially the operations of the shovel-
blasting, n number of different types of blasting are available like say we have not discussed

about the cost blasting techniques.

We have not discussed about the blasting for the dragline phases because time was limited so
those videos are available. Those sources are available in the website. It is expected that
student will go through those things from the websites and | think this course was enjoyable

to you. Thank you.



