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1.0 Project

2.0 Objective

3.0 Salient Findings

T

Executive Summary

Land restoration / reclamation monitdrogeatast coal mines
of MahanadCoalfields LtdVICL) producingss than 5 million
cu. m(Coal + OB) per year based on satellite eéatxrydhree
yearbasis

Objective of the land restoration / reclamation monitoring is to
assess the area of backfilled, plantamal, forestry, active
mining area, water bodies, and distribution of wasteland,
agricultural land and fotastlin the leasehold area of the
variougprojed. This will help in assessing the progressive status
of minedutland reclamation and to tggkeemedial measures, if

any, required for environmental protection.

Out of the total mine leasehold aBFd4abFhectaresf thed

OC projects ViBasundhar&alabira, Garjanbahatl Kaniha
considered for monitoring dyesng20Z; total excavated area is
only409.92ha, outof which12.70ha area 10.426) has been
planted135.21ha area 82.99%)is undebackfiihgand232.01

ha area $6.590) is under active mining. It is evident from the
analysis tha3.4% area of the OC projects have already been
reclaimed and balab6e5% area is under active mining. Project
wise details are given in ThBld-igl.

Of the total area reclaitmgdhe Compariy).4% is put under
biological reclamation (plantatind)32.99 is put under
technical reclamation.

Garjanbahal is apcoming project and the curetns$ stan be
used as base data for any future analysis on reclamation
monitoring
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TABLEL

Project wise Land Reclamation Status in OC projedthahadCoalfields Ltd
Based on Satellite data of the Yea? 201

Area in Hectare

% Calculated in respect of total Excavat

Projects Plantation || Under Backiilling Active Mining Are Total Excavated ArgpTotal Reclamed Arg

Name | Leaseholq () (i) (i) (itiliii) (i+ii)

SINo. 2012 2012 2012 2012 2012
1 [Basundhara 705.00 29.96 107.39 188.12 325.47 137.35
9.21 33.00 57.80 42.21

2 |Talabira 1914.00 1.86 5.21 0.29 7.36 7.07
25.28 70.79 3.95 96.07

3 |[Garjanbahal 524.25 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

4 |Kaniha 601.30 10.88 22.61 43.60 77.09 33.49
14.12 29.33 56.56 43.45
Total 374455 42.70 135.21 232.01 409.92 177.91

10.42 32.99 56.59 43.41
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Figl : Project Wise Land Reclamation Status In Year 2012
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1.0 Background

1.1 Land is the most important natural resource which embodies soil, water, flora, fau
and total ecosysteftl. human activities are based on the land thieistaixest
naturakesource in our counjning is a site specific industry and it could not be
shifted anywhere else from the location where mineral occurs. It is a fact that surfa
mining activities do effect the land environment due to groundhereddrag
theres an urgent need to reclaim and restore the mined out land for its productive u:
for sustainable development of mining. This will not only mitigate environment
degradation, but would also help in creating a more congenial &nviemament

acquisitiony coal companiaduture.

1.2 Keeping above in viéds.Coal India LtCIL) issued a work order vide letter no.
CIL/WBP/Env/204706dated1210.20L2 for monitoringf opencast mines less
than 5 million3mer annum capigc(Coal +OB) from the yea? @0intervalof
three year3.heresult of land reclamasgtartus of all such miis#e bepublishedn
the website €I, (www.coalindigd,i€cMPDI{www.cmpdi.cd.iand theoncerned

coal companies in public domainewetpdid areto be submitted@oal India and

respectiveubsidiaries.

1.3 Land reclamation monitoring of all open castwitofeste toomply the statutory
requirements of Ministry of Environment & Foresb(doEt)nitorimglinot only
facilitate in takimgmediameasures againshvironmental degradation,alsat
enable @al companies to utilize the reclaimed fanthésocieeconomic benefits

in a planned way.

1.4 Present report is embodying the finding of thastddyn satellite data of the year
202 carried oubr4 na of OCprojectof capacitiessthan 5 mcm (coal +@d)
MahanadCoalfields Ltd.
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2.0 Objective

Objective of the land reclamation/restoration monitoring is to assess the area
backfilled, plantation, OB dumps, social forestry, active mining area, settlements a
water bodies, distribution of wasteland, agricultural land and forest lahdloh the leas

area of the project. This is an important step taken up for assessing the progressi
status of mined land reclamation and for taking up remedial measures, if any, requil

for environmental protection.

3.0 Methodology

There are number of steps involved between raw satellite data procurement ar
preparation of final map. National Remote Sensing Centre (NRSC) Hyderabad, bei
the nodal agency for satellite data supply in India, provides only raw digital satell
data, wich needs further digital image processing for extracting the information an
map preparation before uploading the same in the website. Methodology for lar
reclamation monitoring is givgiven in fig. Zollowing steps are involved in land

recamatiorrestoration monitoring:

Basic Data Secondary Data Topographical
Maps

P - (Scale 1:50,000)
re-processing,
geometric correction,
IRS —P6 rectification & geo -
(LISS - 1V) refrencing

Enhgzg;ent Creation of Vector
Geocoded FCC ~ Database
Generation (Drainage, Road, Railway
. . network, Block boundary,
Training set Forest Boundary etc.)
Identification

Signature
Generation —

Training Set
Refinement

Pre-Field
Classification

Final land Reclamation
map

Validation
through
Ground
Truthing

Figure: 2 Methodology for Land Reclamation Monitoring
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31

32

Data Procuremensfter browsing the data quality and date of pass on internet,
supply order for data is placed to NRSC. Secondary data like leasehold boundary, tc

sheets are procured for creation of vector database.

Satellite Data Processingatellite data are processed using ERDAS IMAGINE

digital image processing s/w. Methodology involves the following major steps:

Rectification & Georeferencirigaccuracies idigital imagery may occur due to
60systematic errorsé attribut-seydtematc eart
errorsao attributed t o satellite rece
geometric distortions, which make themeauagsalalps. Therefore, georeferencing

is required for correction of image data using ground conBGIR)dimtséke it

compatible to Stoposheet.

Image enhancemenifo improve the interpretability of the raw data, image
enhancement is necessary. Local operations modify the value of each pixel based
brightness value of neighbouring pixels using ERDAS (NIZBEBANEN enhance

the image quality for interpretation

Training set selection

Traning set requires to be selected, so that software can classify the image dat
accurately. The image data are analgseddoathe interpretation Kaysse keys

are evolved from certain fundamentakieragats such as tone/colour, size, shape,
texture, pattern, location, association and shadow. Based oeldmensgand

other getechnical elements like land form, drainage pattern aagpytytsaging

sets were selected/identified for each land use/cover class. Field survey was carried
by taking selective traverses in order to collect the ground information (or referen
data) so that training sets are selected accurately in. thbisnveae intended to

serve as an aid for classification.
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3.3

3.4

Classification and Accuracy assessment

Image classification is carried out using the maximum likelihood algorithm. Tr
classification proceeds through the following steps: (a) calstaltisitics df.e.
signature generation] for the identified training areas, and (b) the decision boundary
maximum probability based on the mean vector, variance, covariance and correlati
matrix of the pixefsfter evaluating the statistical pararoktidres training sets,
reliability test of training sets is conducted by measuring the statistical separatic
between the classes that resulted from computing divergence matrix. The over:

accuracy of the classification was finally assessed witho gienemdéruth data.

Area calculation
The area of each land use class in the leasehold is daiegROAS IMAGINE

v.2013softwarand given in table 2.

Overlay of Vector data base
Vector data base created based on secondary data. Vector layer like drainage, railv
line, leasehold boundary, forest boundary etc. are superimposed on the image as vec

layer in the Arc GIS database.

Prefield map preparation

Prefield map is prepdrfor validation of the classification result

GroundTruthing:
Selective ground verification of the land useaskasaased out in the field and

necessary corrections if required, are incorporated before map finalization.

Landreclamation database on GIS:
Land reclamation databssesated on GIS platform to identify the temporal changes
identified from satellite data of differefiitdaies.
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4.0

4.1

4.2

4.3

4.4

Land Reclamation StatudiahanadCoalfields Ltd.

Followingt OC projects produciagsthan5 millionm®. (Coal + OB togethei)
Mahanadtoalfields Ltd. have been takdorupg the year 2Gar land reclamation
monitoring

ABasundhara

ATalabira

AGarjanbahal

AKaniha

Area statistics of different land usesgassent in OC projaatshe year 2R1s
given in Tabk Land use maps derived from theesdtehi is given in Plate no. 1 to
4. Land use statesare shown in FB)i 6 and field photogragitowing ahtation
and backfilled area in Basun@hgeat isshownn photd.

Study reveals tH&.4 % ofexcavatedrea has already been reclaimé@lbinthe
OC projects, out of wHibM206 area has been revegitated 3890 area are
backfilled

After analyzing the sigetlata ofear 203, it is evident that plantation carried out on
backfilled area, OB dumps as well as under social forest# nmreds tbRICL
taken up for studygsreached 0.42till nowlt canalsobe seen from thable.1

thatthetotalarea ofeclamation hesached 3.4 %tillthe year 2@1

Job No 5614100@1CL) 5



CMPDI

Table 2: STATUS OF LAND RECLAMATION IN MCL BASED ON SATELLITE DATA ORTHE YEAR 201

(Area in Hecta

BASUNDHARA TALABIRA GARJANBAHAL KANIHA TOTAL
" Area | % Area | % Area | % Area | % Area | %
£ Dense Forest B | oo0 0.00 | 32296 16.87 | 0.00 = 0.00 | 0.00 0.00 | 32296  8.62
% Open Forest I | 3108 | 441 | 81412 4254 | 3495 667 | 0.00 0.00 | 880.15 2350
: Total Forest 31.08 | 441 [1137.08] 59.41 | 34.95 | 6.67 | 0.00 | 0.0 [ 1203.11] 32.13
g Scrubs | | [ 14369 2038 [ 12648] 6.61 | 100.37 | 19.15 | 9150 | 1522 | 462.04 | 12.34
f Social Forestry I | 1538 | 218 0.00 0.00 000 000 | 1088 181 26.26 0.70
g Plantation on OB Dump ]| 1345 | 191 1.47 0.08 0.00 0.00 | 0.00 0.00 14.92 0.40
2 |Plantation on Backfil | 113 0.16 0.39 0.02 000 000 | 0.00 0.00 1.52 0.04
8 Total Plantation (Biological Reclamation) 29.96 4.25 1.86 0.10 0.00 0.00 10.88 1.81 42.70 1.14
Total Vegetation 204.73] 29.04 [1265.42] 66.11 | 13532 25.81 | 102.38 | 17.03 | 1707.85| 45.61
Coal Quarry I | 117.76| 16.70 | 0.00 0.00 0.00 | 000 | 2453 | 4.08 | 14229 | 3.80
% Coal Face Bl | o000 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 0.00
E Coal Dump Bl | 4532 643 0.00 0.00 000 @ 000 | 7.03 1.17 52.35 1.40
§ Advance Quarry Site 11| 109 0.15 0.00 0.00 0.00 | 0.00 | 432 0.72 5.41 0.14
Quarry Filled With Water I | 2395 | 3.40 0.29 0.02 0.00 0.00 7.72 1.28 31.96 0.85
Total Area under Active Mining 188.12] 2668 | 029 [ 0.02 0.00 [ 0.00 | 4360 [ 725 | 232.01 [ 6.20
é Barren OB Dump [ | 60.56 8.59 2.87 0.15 0.00 0.00 | 2261 3.76 86.04 2.30
3 |Barren Backfilled Area I | 4683 | 6.64 2.34 0.12 0.00 | 0.00 | 0.00 0.00 49.17 1.31
& Total Area under Technical Reclamation 107.39| 15.23 5.21 0.27 0.00 0.00 22.61 3.76 135.21 3.61
Total Area under Mine Operation 29551 41.92 5.50 0.29 0.00 0.00 66.21 11.01 367.22 9.81
g Waste Lands [ | 5927 841 | 8870 463 | 29.02 554 | 14259 | 2371 | 31958 | 853
E Barren Rocky Land - 0.00 0.00 9.08 0.47 0.00 0.00 0.00 0.00 9.08 0.24
§ Fly Ash Pond / Sand Body 11| 201 0.29 0.00 0.00 0.00 | 0.00 | 0.00 0.00 2.01 0.05
2 [Total Wasteland 6128 | 869 | 9778 | 511 | 2902 | 554 | 14259 2371 | 33067 | 8.83
% Reservoir, nallah, ponds - 7.04 1.00 17.42 0.91 4.28 0.82 4.51 0.75 33.25 0.89
% Total Waterbodies 704 | 100 | 1742 ] o001 428 | 082 | 451 | 075 3325 | 089
é Crop Lands |:| 15.02 | 213 | 4502 235 0.00 000 | 0.00 0.00 60.04 1.60
é Fallow Lands [ ]| 9745 | 1382 | 453.88 2371 | 35563 67.84 | 278.67 4634 | 118563  31.66
< [Total Agriculture 112.47] 15.95 | 498.90] 26.07 | 355.63| 67.84 | 278.67 | 46.34 | 1245.67| 33.26
@ |Urban Settlement I | 11231 ] 160 0.00 0.00 0.00 | 0.00 | 0.00 0.00 11.31 0.30
% Rural Settlement B [ 213 0.30 | 28.98 | 151 0.00 | 0.00 | 6.94 1.15 38.05 1.02
E [Industrial Settlement [ | 1053 ] 149 0.00 0.00 0.00 | 0.00 | 0.00 0.00 10.53 0.28
% [Total Seffement 2397 | 340 | 2898 151 0.00 [ 0.00 | 6.94 1.15 59.89 1.60
Grand Total 705.00] 100.00 [ 1914.00] 100.00 | 524.25 | 100.00] 601.30 | 100.00 | 3744.55[ 100.00
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B3”4;3:'0"E 83“4:1'0"E B3°4:5'0"E 83“455'0"E
Area Statistics - Basundhara OCP (2012)
= Classes Colour Area =
=) Area % of o
E o LevelI Level IT @y | Total 2
o
= [Forest Area |Open Forest (A) 31.08 441
Scrubs Scrubs (B) | 143.69 | 2038
[Vegetation |Plantation on Backfill 1.13 0.16
Cover Plantation on OB Dump 1345 | 191
Social Forestry 15.38 2.18
T otal Plantation (C) 29.96 425
Total Vegetation (A+B+C) 204.73 | 29.04
lAgriculture  |Crop Land 15.02 2.13
Fallow Land 97.45 13.82
Total Agriculture Land 112.47 | 15.95
[Mining Area |Coal Quarry 117.76 | 16.70
Barren OB Dump 60.56 8.59
Backfill 46.83 6.64
z z
o i o
S - Water Filled Quarry 23.95 340 -5
o Coal Dump 4532 | 643 &
Advanece Quarry Site 109 015
Total Mining Area 29551 | 41.92
[Waste Land | Waste Land 59.27 841
Sand Body 201 0.29
Total Wasie land 6128 | B.69
Settlements |Rural Settlement 213 030
Urban Settlement 11.31 1.60
Industrial Settlement 10.53 149
Total Settlements 23.97 340
[Water Body |Rivers, Nala, Ponds eic. T04 1.00
Total 705.00  100.00
Customer
MAHANADI COALFIELDS LIMITED
£ =
o Title i itor ; tob No. 5
5 Land Reclamation Monitoring of OC Projects g
o Index Subject Land Reclamation Status Activity | Name Designation |Signature |Date &
of Basundhara OCP based =
. on Satellite Data(PB/LISS- Perpared A.BIS\.NaS AM(Geology)
2 Mine Lease IV) of the year 2012 |checked|N.P.SinghlcM{Geomatics
@ Settlements ,;*“‘;:;'g J- A pproved N.P.Singh [GM(Geomatics —
F :Cm L Scale 0 125250 500 1
— Roads é 2 M
Platel % Syt _*_l!‘ ,i’" P,
Seruy s 8 A Wi Rtaa Conpans Rev No. 0
1 ) I L]
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Job No 5614100@TCL)



