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Executive Summary

1.0 Project Land restoration / reclamation monitoring of 10
opencast coal mines of Northern Coalfields Ltd. (NCL)
producing 5 million cu.m. and more (Coal+OB) per year
based on satellite data, regularly on annual basis.

2.0 Objective Objective of the land restoration / reclamation
monitoring is to assess the area of backfilled,
plantation, social forestry, active mining area, water
bodies, and distribution of wasteland, agricultural land
and forest in the leasehold area of the project. This will
help in assessing the progressive status of mined land
reclamation and to take up remedial measures, if any,
required for environmental protection.

3.0 Salient Findings

{ Out of the total mine leasehold area of 174.28 Km? of
10 projects Viz. Amlohri, Nigahi, Jayant, Dudhichua,
Khadia, Krishnashila, Bina, Kakri, Jhingurdah and
Block-B considered for monitoring during year-2014;
total excavated area is only 111.34 Km? (63.89%) of
which 56.60Km? area (50.84%) has been planted,
30.17 Km?area (27.10%) is under backfilling and 24.57
Km? area (22.07%) is under active mining. It is evident
from the analysis that 77.93% area of the OC projects
are under reclamation (biologically and technically) and
balance 22.07% area is under active mining. Project
wise details are given in Table-1 & Fig-1.

' On comparing the status of land reclamation for the
year 2014 with respect to the year 2013 in different
projects, it is evident from the analysis that area of land
reclamation has slightly decreased from 87.28 Km? (Yr.
2013) to 86.77 Km? (Yr. 2014). Out of 10 projects of
NCL, maximum land reclamation has been carried out
in Jhingurdah project (93.94%) followed by Kakri
(84.54%) and Khadia (81.32%).

1 Area of biological reclamation (plantation) has reduced
from 57.65 Km? (Yr. 2013) to 56.60 Km? (Yr. 2014).
However, area of technical reclamation (backfilled
area) has marginally increased from 29.63 Km? (Yr.
2013) to 30.11 Km? (Yr.2014) in NCL. There has been
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a loss of 1.05 km? in plantation due to fresh dumping
carried out on biologically reclaimed area due to space
constraint for OB dumping with respect to year 2013.
Area of plantations have reduced in Amlhori, Jayant,
Dudhichua, Khadia and Bina. In rest of the projects it
has increased marginally.

1 The active mining area has significantly increased from
22.11 km? (year 2013) to 22.07 km? (Year 2014).

1 It may be noted that current leasehold area of Amlhori
OCP has been considered as 21.51 sg km, which is
after De-notification.
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Summarized Land Reclamation Status in Opencast Projects of NCL

based on Satellite Data of the year 2014

(Area in Sq Knr

% Calculated in terms of Total Excavated A

5| Project Plantation Under I?_ackfilling UnderAgtive Minind Total Excavated Are[Total Reclamed arg
Nol Name Leasehold ii ii iv ii+iii+iv ii-+ii
' 0] 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1 AMLOHRI 21.51 7.25 6.95 4.78 5.02 3.90 3.71 15.93 15.68 12.03 11.97
45,51 44.32 30.01 32.02 24.48 23.66 75.52 76.34
2 NIGAHI 30.16 9.75 9.94 4.23 4.07 3.50 3.79 17.48 17.80 13.98 14.01
55.78 55.84 24.20 22.87 20.02 21.29 79.98 78.71
3 JAYANT# 29.11 12.65 12.50 3.78 3.92 3.73 4.10 20.16 20.52 16.43 16.42
62.75 60.92 18.75 19.10 18.50 19.98 81.50 80.02
4 DUDHICHUA 14.00 4.07 3.75 4.62 4.92 2.34 2.92 11.03 11.59 8.69 8.67
36.90 32.36 41.89 42.45 21.21 25.19 78.79 74.81
5 KHADIA 14.91 541 5.10 3.10 3.26 1.74 1.92 10.25 10.28 8.51 8.36
52.78 49.61 30.24 31.71 16.98 18.68 83.02 81.32
6 KRISHNASHILA 5.94 1.13 1.11 0.57 0.82 0.63 0.95 2.33 2.88 1.70 1.93
48.50 38.54 24.46 28.47 27.04 32.99 72.96 67.01
7 BINA# 17.98 6.18 5.92 3.18 3.06 2.72 3.31 12.08 12.29 9.36 8.98
51.16 48.17 26.32 24.90 22.52 26.93 77.48 73.07
8 KAKRI 13.60 5.70 5.73 171 1.60 1.14 1.34 8.55 8.67 7.41 7.33
66.67 66.09 20.00 18.45 13.33 15.46 86.67 84.54
9 JHINGURDAH 12.43 5.24 5.29 0.82 0.91 0.41 0.40 6.47 6.60 6.06 6.20
80.99 80.15 12.67 13.79 6.34 6.06 93.66 93.94
10 BLOCK-B 14.64 0.27 0.31 2.84 2.59 2.00 2.13 511 5.03 3.11 2.90
5.28 6.16 55.58 51.49 39.14 42.35 60.86 57.65
TOTAL (NCL 174.28 [ 57.65 56.60 29.63 30.17 [ 22.11 24.57 109.39 111.34| 87.28 86.77
52.70 50.84 27.09 27.10 20.21 22.07 62.77 63.89 79.79 77.93
Job No 561410027 Vii
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Figure : 1 Project wise Land Reclamation status in the year 2014 (NCL)
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1.0

1.1

1.2

1.3

1.4

Background

Land is the most important natural resource which embodies soil, water, flora, fauna
and total ecosystell human activities are based on the land whiech is
scarceshaturalasource in our counlilyning is a site specific industry and it

could ndbe shifted anywhere else from the location where mineral occurs. It is a
fact that surface mining activities do effect the land environment due to ground
breaking. Therefore, them@n urgent need to reclaim and restore the mined out

land for its prodvetuse for sustainable development of mining. This will not only
mitigate environmental degradation, but would also help in creating a more

congenial environment for land acqbisitiosl companiaduture.

Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no.
their letter No CIL/WBP/ENV/2011/4706 dated 12/10/12 for thelfgetood 2012
201617.According to this work order all mines in CIL with output capacity of 5
million cum (coal +OB) shall be monitored every year and all mine below this
capacity shall be monitored at an interval of 3 yrs. AlircGélfkb&dsalso be
monitored at an interval of 3 yrs as per a defilédpkport covers the period
2013-14. The resu#tof land reclamation status of all suchaeies) uploaded

every yeaon the websitéthe concerned coal companies in public domain. Detail

reportssubmitted to Coal India and respective subsidiaries

Land reclamation monitorinbagdencast coal mining projects would also comply

the statutoryequirementsf Ministry of Environment & Forest MwhF).
monitoring would not only facilitate in taking timely mitigation measures against
environmental degradation, but would alsccealabtenpanies to utilize the

reclaimed land for larger smmoomic benefits in a planned way.

Present report is embodying the finding of thastddyn satellite data of the
year 204carried odor all th®Cprojects fovorthern Coalfisldtd.

Job N&61410027 1
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2.0

3.0

Objective

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

leasehold area of the project. This is an important step taken up for assessing the
progressive status of mined land reclamation and for taking up remedial measures,

if any, required for environmental protection.

Methodology

There are number of steps involved between raw satellite data procurement and
preparation of final map. National Remote Sensing Centre (NRSC) Hyderabad,
being the nodal agency for satellite data supply in India, provides only raw digital
satellite data, wh needs further digital image processing for extracting the
information and map preparation before uploading the same in the website.
Methodology for land reclamation monitoring isggieennnfig. Following

steps are involved in land reclarfra8toration monitoring:

Job N&61410027 2
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Figure :2 Methodology for Land Reclamation Monitoring

3.1Data Procurememfter browsirige data quality and date of pass on internet,

supply order for data is placed to NRSC. Secondary data like leasehold boundary,
topo sheets are procured for creation of vector database.

3.2Satellite Data Processirgjtellite data are processed using ERBGSNE

digital image processing s/w. Methodology involves the following major steps:
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1 Rectification & Georeferencihgaccuracies in digital imagery may occur due to
O6systematic errors6 attributed to ea
systematic errorso6 attributed to sate
contain geometric distortions, whiah theem unusable as maps. Therefore,
georeferencing is required for correction of image data using ground control points

(GCP) to make it compatible to Sol toposheet.

1 Image enhancement:
To improve the interpretability of the raw data, image enhancement is necessary.
local operations modify the value of each pixel based on brightness value of
neighbouring pixels using ERDAS IMAGNWB®/and enhance the image

guality for interpretation

1 Training set selection
Traning set requires to be selected, so that software can classify the image data
accurately. The image data are analysed based on the interpretation keys. These
keys are evolved from certain fundamentadl@mesges such ame/colour,
size, shape, texture, pattern, location, association and shadow. Based on the
imageelements and other-gzhnical elements like land form, drainage pattern
and physiography; training sets were selected/identified for each land use/cover
class. Field survey was carried out by taking selective traverses in order to collect
the ground information (or reference data) so that training sets are selected

accurately in the image. This was intended to serve as an aid for classification.

1 Classification and Accuracy assessment
Image classification is carried out using the maximum likelihood algorithm. The
classification proceeds through the following steps: (a) calculation of statistics [i.e.
signature generation] for the identified ae@ais, and (b) the decision boundary
of maximum probability based on the mean vector, variance, covariance and

correlation matrix of the piRéler evaluating the statistical parameters of the

Job N&61410027 4
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training sets, reliability test of training setsaseddmngdmeasuring the statistical
separation between the classes that resulted from computing divergence matrix.
The overall accuracy of the classification was finally assessed with reference to
ground truth data.

1 Area calculation
The area of eachdamse class in the leasehold is determineBRISKE
IMAGINE204 software

1 Overlay of Vector data base
Vector data base created based on secondary data. Vector layer like drainage,
railway line, leasehold boundary, forest boundary etc. are superimposed on the

image as vector layer in the Arc GIS database.

1 Prefield map preparation

Prefield map is prepdirfor validation of the classification result

3.3GroundTruthing:
Selective ground verification of the land useactassaed out in the field and

necessary corrections if required, are incorporated before map finalization.

3.4Landreclamation database on GIS:

Land reclamation databiasgeated on GIS platform to identify the temporal

changes identified from satellite data of diffefiefatest

Job N&61410027 5
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4.0 Land Reclamation StatudNorthernCoalfields Ltd.

4.1

4.2

4.3

Following 10 OC projects prodomng tha®d million cubic m. (Coal + OB
togetherpf NortherrCoalfields Ltd. have been taken up for land reclamation
monitorinduring the ye204:

Amlohri

Nigahi

Jayant

Dudhichua

Khadia

Krishnashila

Bina

Kakri

Jhingurdah

BlockB

=4 =4 A4 A4 A4 A4 A4 A4 A -2

Areastatistics of different land useprks=nt in the mine leasehold of the above
project$or the ye@0M are shown in the Tal#leLand use maps derived from
satellite data are shown in PlateQlLand reclamationtagaof the above
mentionetlO projects, were also pregard¢dg/ear0®,20L0 2011and 2012

Year wisehanges in the different land use classeobasadllite dataie
depicted in Bar Chant&ig4.1-4.10

Study reveathatout of total excavated areHlbf34kn?, 77.9%6 ofareais

under reclamatibg NCL out of whie$.6@6 area has been revegitated and

30.1%0 areds under backfilliigere ia decreasef051Kn? under reclamation

inNCL with respect to the yel: 28is decrease is due to dumping of fresh OB

over already reclaimed dumps because of space constraints arising out of high
production of coal and in some cases dump heights were increased as per revised

design.

Job N&61410027 6
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4.4 After analyzing the sia¢etlata ofear 208 vs.204 it isobservedhatarea of
plantatiolas @creasedfrom57.65kn? in 208 to 56.60kn¥in 2014due to

dumping of OB on vegetated dump due to shortage of dumping space

45 Out of 10 projects of NCL, maximum land reclamation has been carried out in
JhingurdaRroject9394%) followed I{akr(84.540) an&Khadig81.326).

Job N&61410027 7
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TABLE - 2

PROJECTWISE LAND USE/ RECLAMATION STATUS IN OC MINES (>5mcu.m) OF NORTHERN COALFIELDS LTD BASED ON SATELLITE DATA OF THE YEAR 2014

(Areain Sq Kn

AMLOHRI NIGAH! JAYANT DUDHICHUA KHADIA KRISHNASHILA BINA KAKRI JHINGURDAH BLOCK-B Ovwerall Blockwise
Area | % Aea | % Area | % Area | % Aea | % Area | % Aea | % Area_ | % Area | % Aea | % Aea | %
«» |Pense Forest () 0.85 272 0.09 0.30]  0.00 0.00[  0.00 0.00 0.00 0.00[ 001 0.17[  0.00 0.00 0.02 015 001 008 103 7.04 2.01 1.09
2
2 |Open Forest (| 0.88 282| 330 1094 1.14 3.92[ 072 5.14 152 1019 143 2407 221 1229 181 1331 089 716 123 8.40| 1513 8.22
@
2 Total Fores§ 1737 554 339 1124 114 392 0727 514 1527  1019| 1447 2424 2217 12.29 1837  1346] 0907 724 226 1544 1714 932
o
g Scrubs [ 112] 359 1.97] 637| 323 1110] 085] 607 114] 765 108] 18d8| 1.92] 1068 176] 1294 371] 2985 314] 2145 19.87 10.80
n
[ z |Social Forestry (| 4.83 1547 502  1664| 392 1347| 082 5.86 331  2220| 100 1684 352 1958 3.85 2831 180 1448 017 116 2824 1535
o
E Plantatonon OB Dump  [] 1.09 349 264 8.75| 286 9.82| 121 8.64 0.64 4.29| 0.10 168 0.65 3.62 0.37 2.72 1.85 14.88| 0.4 0.96 1155 6.28
z )
< |Plantation on Backfil — 1.03 330 246 816 572 1965 172 1229 154 1033 o001 017 195 1085 151 11.10 1.64 1319 0.00 0.00 17.58 9.55
o
Total Plantation (Biological Reclamation]  6.95] 22.25| 10.12]| 33.55| 12.50] 42.94| 3.75] 26.79| 549 36.82| 1.11| 18.69| 6.12] 34.04| 573| 42.13| 529 4256| 0.31] 2.12| 57.37] 31.18
Total Vegetatio  9.80 ~  31.38| 1543~ 51.16] 16.87 ° 57.95| 532’ 38.00] 8.15 ° 54.66| 3.63 '~ 61.11]| 10.25° 57.01] 9.32° 68.53| 9.90  79.65| 571 39.00] 04.38 51.29
9 Coal Quarry [} 213 6.82| 190 6.30| 285 979 192 1371 0.96 6.44] 029 488 175 9.73 0.77 566 026 209 105 7.17| 13388 7.54
Z |Advance Quarry Site — 151 484 102 3.38| 090 309 081 579 0.56 3.76] 059 9.93| 0386 478 031 228 0.00 000 044 3.01 7.00 3.80
u \ \ \ \ \ \
2 |Coal Dump [ 0.07] 0.22| 001 003 024 082 003 0.21 0.04 0.27| 0.00 0.00[ 019 1.06 0.00 0.00[  0.00 000 015 1.02 0.73 0.40
Q
<|Quarry Filed With Water [ 0.04 0.13| 005 017| 011 038| 016 114 0.12 0.80| 0.07 118 0.07 0.39 0.05 037 0.14 113[ 049 3.35 1.30 0.71
Ofal Area Under AClive Ml 3.75° 12,01 2.98° 9.88] 4.10° 14.08]| 292’ 20.86] 1.68' 11.27| 0.95° 15.99| 2.87 ' 15.96] 113" 831] 040’ 3.22| 213 14.55| 2291 12.45
2 |Barren OB Dump — 3.35 1073 146 484 015 052 064 457 0.88 590 060 1010| 028 156 0.74 544 070 563 228 1557 11.08 6.02
=
< |Barren Backfiled Area (| 167 535| 337  1117| 377 1295 428 3057 249 1670| 022 370 356  19.80 111 816 021 169 031 212 2099 11.41
o
& [ TotaT Afea Under Technical Reclamatio_ 5.027__16.07| 4.83] 16.01| 3.02] 13.47| 4027 35.14| 3.37] 22.60| 0.827 13.80| 3.84 21.36] 1857 13.60] 0017 732| 250 17.60| 3207 1743
rea under Mine Operations|  8.77] 28.08| 7.81] 25.90| 8.02] 27.55] 7.84] 56.00| ©5.05] 33.87| 1.77] 29.80| 6./1] 37.32| 298] 2191 131] 10.54| 4.72] 32.24| 5498 29.88
2
< |Waste Lands (| 0.41 131  1.00 3.32| 062 213 033 2.36 043 2.88] 019 3.20| 0.8 0.44 0.16 118 029 233 288 1967 6.39 3.47
w
=
g Fly Ash Pond 1 0.00 0.00|  0.00 0.00|  0.00 0.00|  0.00 0.00 0.00 0.00| 018 303 004 0.22 0.00 0.00[  0.00 0.00[ 0.00 0.00 0.22 0.12
= Total Wasteland 0.41] 31| 1.00] 3.32| 062] 2.13| 033] 236| 043] 2.88| 037] 6.23| 0.12] 0.67| 0.16] T18| 0.29] 2.33| 2.88] 1067 6.61 3.59
o
o .
& |Reservoir, nallah, ponds [ 0.09 029 o013 0.43| 049 1.68]  0.01 0.07 0.06 0.40| 0.03 051 011 061 021 154 003 024 022 1.50 1.38 0.75
=
<
B Oofar Waterbodies 0.09] 029] 0.09] 030] 049] 168 0.01] 0.07] 0.07] 0.47] 0.08] 051 0.11] 0.61] 0.21] 1.54] 0.03] 024 0.22] 1550 1.35 0.73
w
@
2 [Crop Lands |:| 0.54 173 021 0.70[  0.00 0.00[ 003 0.21 0.00 0.00| 0.04 067 0.04 0.22 0.00 000 019 153 017 116 122 0.66
3
 |Fallow Lands |:| 0.08 0.26[ 0.02 0.07[ 061 210 033 2.36 0.27 1.81| 0.00 0.00[ 0.3 0.17 0.00 0.00| 005 0.40[ 056 3.83 1.95 1.06
()
<
Total Agriculture 0.62 199 0.23 0.76| 0.61 2.10| 0.36 2.57| 0.00 0.00| 0.04 0.67| 0.07 0.39| 0.00 0.00| 0.24 193] 0.73 4.99 2.90 1.58
@ |Urban Settlement - 1.35 432[ 480  1592| 145 4.98]  0.00 0.00 111 7.44] 010 168| 046 256 0.90 6.62| 047 3.78| 019 1.30| 10383 5.89
P4
g l l l l l l l l l l
% Rural Settlement ] 0.21 0.67| 001 0.03| 064 2.20]  0.00 0.00 0.00 0.00| 0.00 0.00[ 0.00 0.00 0.00 0.00[  0.00 0.00[ 012 0.82 0.98 053
£ \ l \ \ \ \ \ \ \ \
@ |Industrial Settlement |:| 0.26 083 079 2.62| 041 141 014 1.00 0.10 0.67| 0.00 0.00[ 026 1.45 0.03 022 019 153 007 0.48 2.25 122
Total Settlement 1.82 583| 5.60| 18.57| 2.50 8.59| 0.14 1.00)] 1.21 8.12) 0.10 1.68| 0.72 4.00] o0.93 6.84| 0.66 531| 0.38 2.60| 14.06 7.64
Grand Total 21.51| 68.88] 30.16| 100.00|29.11| 100.00| 14.00| 100.00| 14.91[ 100.00| 5.94] 100.00| 17.98[ 100.00| 13.60| 100.00| 12.43[ 100.00| 14.64| 100.00| 174.28  94.72
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Area Statistics-Year 2014
Area
km]
Forests fsq k]
Dense Forests B 055 391
Opsn Forests = 0.88 4.05
Totz! Forests 1.73 795
§ Scrubs H 112 515
%  Plantation [Biological Reclamation!
Social Forestry I 482 2221
Plantation on OB Dump [ 1.09 5.01
Plantation on Backfll [N 102 474
Totz| Biological Reclamation 6.95 3185
Total Vegetation 9.80 4505
Active Mining A rea
Coal Quarry I 22 978
Advance Quarry /] 1.5 6.94
z Coal Dump B 007 032
B Waterilled Quamy B 004 0.32
' Barren OB Dump E 335 1540
Barren Backilled Area [N 1.67 7.58
Total Ares Under Active Mining 877 4032
Wastelands
Wask lands g 041 189
FlyAsh Ponds oo 000
Total Wastelands 0.41 1.89
Agricultural Land
z Crop lands [ 054 248
= Fallow Land ] 008 0.37
& TotmAgroutumiiand 062 285
Settlements
Urban i 625
Rural I 0.20 0.2
Industrial Bl 03 1.2
Total Arss Under Baftiements 1.82 837
Area Under Water bodies
River/Pond/Nalish B 00 041
T TotslAres UnderWater Sadies 005 041
©
= GRAND TOTAL 21.51 10000
=
2
& Plate-1
T T
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e — ” . 0B No.
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Area
ki
Forests a km]
Dense Forests I 004 0.13
Open Forests = 330 1054
Total Forests 334 107
e =
5 Scrubs B 202 682 |5
& Plantation [Biological Re clam ation &
Social Forestry 4o 128
Plantation on OB Dump [ 268  8.82
Plantation on Backfill [ 237 7.88
Total Biokgical Reclamation 994 329
Total Vegetation 15.24 50.88
E Active Mining Area =
s Coal Quarry | PACEERCRL LS
& Advance Quarry 108 328 ! 1
Coal Dump N 001 002
Water flled Quarry I 002 010
Barren OB Dump I 148 491
Barren Backilled Ares [N 259  8.59
Total Ares Under Aotive Mining 788 26.08
= Wastelands =
& Wask lands g 088 2% 1=
b Fly-Ash Ponds oo 000 &
Total Wastelands 0.88 292
Agricultural Land
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Fallow Land [ 002 007
Total Agrioutturai Land 024 080
= =
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Py Urban 482 1558 g
Rural EE 001 003
Industrial B 02 305
Totsl Area Under Setiements 575 19.06
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e km)
+ Forests B
& Dense Forests B 0.2 0.00
Open Forests B 4 3.92
Totzl Forests 1.14 392
Scrubs B 323 110
Plantation [Biological Reclamation]
Social Forestry . 22 1347
Plantation on OB Dump [ 288 9.82
& Plantation on Backfil [ 572 1965
B Totl Biolgical Reclamation 1250 4294
L Total Vegetation IEEGES
Active Mining Area
Coal Quarry . 285 9.79
Advance Quarry  — X 3.0
Coal Dump . 024 0.82
Water illed Quarry I 0.1 0.38
Barren OB Dump B 015 052
Barren Backilled Arez [ 377 1285
Total Arss Under Active Mining 802 2755
£ \Wastelands
2 Waselands B 062 213
N RyAsh Ponds oo o000
Total Wastelands 0.62 213
Agricultural Land
Crop lands 00 0.
Faliow Land =] 0.6 2.10
Total Agricuttural Land 0.61 2.10
Settlements
Urban . 145 438
= Rural I 054 210
&  Industrial B os1 14
N Totasl Ares Under Ssttiements 25 859
Area Under Water bodies
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Area
km)
Forests SR
Dense Forests Il 000 000
= 14
E E Open Forests I 072 5,
i i Totz! Forests 072 514
o~ o~
Scrubs B 085 607
Plantation [Biological Reclamation]
Social Forestry I 052 58
Plantation on OB Dump [ 121  8.64
Plantation on Backfill [N 172 1228
Totzl Biological Reclamation 375 2679
Total Vegetation 532 3800
Active Mining Area
Coal Quarry I 12 1371
g £ Advance Quarry 1 o8t 579
2 5 Coal Dump N 002 021
& & Weeriled Quamy [ 016 1.4
DUDHICHUA L
Barren Backilled Area I 428 30.57
Total Area Under Aokive Mining 784 56.00
Wastelands
Waste lands 032 2.3
Fly-Ash Ponds oo o0
Total Wastelands 0.33 2%
Agricultural Land
z z Crop lands = 002 021
B ] Faliow Land 033 2.3
o & Totsl Agricutturai Land 038 257
Settlements
Urban 000 0.0
Rural I 000 000
Industrial B 014 0.14
Total Ares Under Softiements 0.14 0.14
| Area Under Water bodies
if River/Pond/Naliah . 0.0t 0.07
d Total Arss Under Waisr Bodies 001 007
]
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Area Statistics-Year 2014
Area
Forasts fsakm] %
Denze Forests EEm 000 000
£ = Open Fomats . 157 12
o
& 2 Total Forests 167 120
o o~
Sonos B 125 838
Piantation [Blological Rectamation]
Socia! Forestny 325 21.%0
Pizntztion on OB Dump Emm 054 362
Plzntzton on B3l B 131 879
Tota1 Blologieal $10 3021
Tota | Vegetation 802 $3.79
Actwe MningAres
Coal Quarry 116 778
Advance Quary C— 061 409
. - Coal Dump EEm 005 034
c = water fled Quamy mmm 010 067
o B Barren 08 Dump Emm  0ss 597
= & Barren Backfled Area 237 159
TolAR2 Uncer Acive Mg 518 34.74
Vs biands
Waze s B 037 248
Fy-Asn Ponds =3 000 000
Totzl Wastelzngs 037 248
Agricuitural Land
Crop 2108 == 000 000
Falow Land 027 181
TotalAgrouRural Land 027 181
= = Ssttiomants
15 & uan 111 744
IR = Rzl 000 000
& = naustrial 016 107
Tot3lARE Uncer Sexements 127 852
Arss Undsr VA bodiss
RuerPonaNz N 007 047
TotzlARE Unoer Water Bodles 007 047
GRAND TOTAL 14.51 100.00
Quaomer
NORTHERN COALFIELDS LIMITED
TRie » » . o Job No .
= Land Reclamation Menitoring of OC Projects i
b 1
L P = —
% [|[** Lend Recsmation Ststusof Khadis OC [<=m  |ame bacses [somee  [ome Legend 2
Bssed on Satelite Dsta { F6/L-IV) Amns |RBjREEShKr  |ouirs) ~—— RsilMGR &
of the yesr 2014 ezaz NP Sngn S (Geam) ’
= oz NP Singh S (Geom) — Road
G 5 B0 P P 1 Block Boundary
| ‘ | cmth
Al " FFREPEFFERE] | Plate - 5
i~ By s M e Sog i W
4 1 1 1 1 1 1
82°400E 82°40E 82420 82430 82°UUE 82450

Job No 56110027 13



CMPDI

Job No 56410027 14



