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1.0  Project

2.0 Obijective

3.0 Salient Findings

Executive Summary

Land restoration / reclamation monitoring of 11 opencast coal mines
of Mahanadi Coalfields Ltd. (MCL) producing 5 million cu.m. and
more (Coal+OB) per year based on satellite data, regularly on annual
basis.

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.

Out of the total mine leasehold area of 86.36 Km? of the 11 opencast
projects of MCL viz. Ananta, Balram, Lingaraj, Bharatpur,
Bhubaneshwari, Jagannath, Hingula, Belpahar, Lakhanpur,
Samleswari and Lajkura considered for monitoring during 2015-16;
total excavated area is 48.77 Km? (56.48%), out of which 14.59 Km2
area (29.91%) has been planted, 18.12 Km? area (37.15%) is under
backfilling and 16.07 Km?2 area (32.95%) is under active mining. It is
evident from the analysis that 67.05% areas of the OC projects is
under reclamation (biological and technical) and balance 32.95%
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 2015 with
respect to the year 2014 in different projects, it is evident from the
analysis that area under land reclamation has increased from 30.62
Km2 (Yr. 2014) to 32.70 Km?2 (Yr.2015). Out of 11 projects of MCL,
Lajkura OC ranks on top for land reclamation (77.46%) followed by
Bharatpur OC (76.52%) and Ananta OC (74.62%).

Area of biological reclamation (plantation) has increased from 14.57
Km? (Yr.2014) to 14.59 Km? (Yr.2015) where as area of technical
reclamation (area under backfilling) has increased from 16.05 Km?
(Yr. 2014) to 18.12 Km2 (Yr.2015) in MCL. This increase of 2.08 Km?
in area of plantation and area under backfilling is the result of the
efforts of the Mahanadi Coalfields Ltd. taken up towards
environmental protection.
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In some of the projects it has been observed that natural vegetation
has also started growing on the old and stabilized backfilled area and
dumps due to better soil fertility besides plantation carried out by

MCL, resulted in higher vegetation cover than plantation.

Table -1

Project wise Land Reclamation Status in

Opencast Projects of MCL based on Satellite Data of the year 2015

(% Calculated in terms of Total Excavated Area)

. 2
Area are in Km

: Biological Reclamation Technical Reclamation 3 . .
Project . ) L Under Active Mining | Total Excavated Area | Area under Reclamation
sSl. (Plantation/ Vegetation) (Under Backfilling)

No. |Name Leasehold ii iii iv ii+iii+iv ii+iii
i 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
1 Ananta 4.56 1.05 1.05 1.62 1.81 1.09 0.97 3.76 3.83 2.67 2.86
27.94 27.40 43.11 47.23 28.95 25.38 71.05 74.62
2 |Balram 10.21 1.41 1.43 2.07 2.14 1.22 1.22 4.70 4.79 3.48 3.57
30.06 29.87 43.95 44.69 25.99 25.44 74.01 74.56
3 Lingaraj 7.26 0.89 0.90 1.32 1.60 1.74 1.92 3.95 4.43 2.21 2.50
22.53 20.33 33.45 36.25 44.02 43.42 55.98 56.58
4 Bharatpur 9.43 2.55 2.57 1.87 2.11 1.22 1.44 5.64 6.12 4.42 4.68
45.18 42.01 33.20 34.51 21.62 23.48 78.38 76.52
5 Bhubaneswari 7.33 0.43 0.39 1.02 1.32 2.17 2.24 3.62 3.95 1.45 1.71
11.89 9.77 28.25 33.46 59.87 56.77 40.13 43.23
6 |Jagannath 4.99 2.17 2.17 0.89 0.91 1.12 1.07 4.18 4.16 3.06 3.08
51.98 52.19 21.27 21.97 26.75 25.83 73.25 74.17
7 Hingula 4.83 0.57 0.57 0.98 1.03 1.64 1.70 3.19 3.30 1.55 1.60
17.79 17.22 30.74 31.29 51.47 51.48 48.53 48.52
8 Belpahar 9.74 2.16 2.16 0.88 1.08 1.67 1.83 4.70 5.07 3.04 3.24
45.81 42.62 18.73 21.34 35.46 36.04 64.54 63.96
9 Lakhanpur 16.20 1.50 1.51 2.52 2.89 1.99 1.79 6.01 6.19 4.02 4.40
24.92 24.41 41.94 46.67 33.15 28.92 66.85 71.08
10 (Samleswari 7.13 1.32 1.32 1.89 2.16 1.56 1.43 4.77 4.91 3.22 3.48
27.70 26.92 39.69 43.94 32.61 29.14 67.39 70.86
11 |Lajkura 4.68 0.53 0.52 0.98 1.06 0.52 0.46 2.03 2.04 1.51 1.58
26.07 25.52 48.36 51.95 25.57 22.54 74.43 77.46
TOTAL (MCL) 86.36 14.57 14.59 16.05 18.12 15.93 16.07 46.55 48.77 30.62 32.70
31.31 29.91 34.48 37.15 34.22 32.95 53.91 56.48 65.78 67.05
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PROJECT WISE STATUS OF LAND RECLAMATIONIN MCL FOR THE YEAR 2015
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OPENCAST PROJECTS

Fig.1: Land reclamation status in OC projects of MCL for the year 2015
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1.0 Background

1.1 Land is the most important natural resource which embodies soil, water, flora, fauna
and total ecosystem. All human activities are based on the land which is the most
scarce natural resource in our country. Mining is a site specific industry and it could not
be 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, there is an urgent need to reclaim and restore the mined out land for its
productive use for sustainable development of mining. This will not only mitigate
environmental degradation, but would also help in creating a more congenial

environment for land acquisition by coal companies in future.

1.2 Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no.
CIL/WBP/Env/2009/2428 dated 29.12.2009 to Central Mine Planning & Design
Institute (CMPDI), Ranchi, for monitoring land reclamation. status of all the opencast
coal mines having production of more than 5 million m3 per annum (coal + OB taken
together per annum) based on remote sensing satellite data, regularly on annual basis
for sustainable development of mining. Further, another work order vide letter no.
CIL/WBP/ENV./2011 dated23/08/11 was issued by CIL for monitoring of less than 5
million m3 per annum capacity (Coal +OB) projects from the year 2011 at interval of
three years. This order has been renewed in CIL letter no. CIL/WBP/Env/2011/4706
dated 12.10.2012 for the next five years. The results of land reclamation status of all
such mines are uploaded on the website of the concerned coal companies in public

domain. Detail report to be submitted to Coal India and respective subsidiaries.

1.3 Land reclamation monitoring of all opencast coal mining projects would also comply
the statutory requirements of Ministry of Environment & Forest (MoEF).Such
monitoring would not only facilitate in taking timely mitigation measures against
environmental degradation, but would also enable coal companies to utilize the

reclaimed land for larger socio-economic benefits in a planned way.
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environmental degradation, but would also enable coal companies to utilize the

reclaimed land for larger socio-economic benefits in a planned way.

1.4  Present report is embodying the finding of the study based on satellite data of the year
2015 carried out for all the OC projects producing more than 5 mem (Coal+OB) for
Mahanadi Coalfields Ltd.

2.0 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 land and forest land in the
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.

3.0 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, which needs further digital image processing for extracting the information and
map preparation before uploading the same in the website. Methodology for land
reclamation monitoring is given in given in Fig 1. Following steps are involved in land

reclamation /restoration monitoring:
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Figure: 2 - Methodology for Land Reclamation Monitoring

3.1 Data Procurement: After browsing the 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.

3.2 Satellite Data Processing: Satellite data are processed using ERDAS IMAGINE

2014 digital image processing s/w. Methodology involves the following major steps:

) Rectification & Georeferencing: Inaccuracies in digital imagery may occur
due to ‘systematic errors’ attributed to earth curvature and rotation as well as
‘non-systematic errors’ attributed to satellite receiving station itself. Raw digital
images contain geometric distortions, which make them unusable as maps.
Therefore, georeferencing is required for correction of image data using ground

control points (GCP) to make it compatible to Sol toposheet.
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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 IMAGINE 2014 s/w. and

enhance the image quality for interpretation.

Training set selection

Training 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 fundamental image-elements such
as tone/colour, size, shape, texture, pattern, location, association and shadow.
Based on the image-elements and other geo-technical 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.

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 training areas, and (b) the decision
boundary of maximum probability based on the mean vector, variance,
covariance and correlation matrix of the pixels. After evaluating the statistical
parameters of the training sets, reliability test of training sets is conducted by
measuring 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.
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o Area calculation
The area of each land use class in the leasehold is determined using ERDAS
IMAGINE v.2014 software.

o 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 10.2 database.

. Pre-field map preparation

Pre-field map is prepared for validation of the classification result

3.3 Ground Truthing:
Selective ground verification of the land use classes are carried out in the field and

necessary corrections if required, are incorporated before map finalization.

3.4 Land reclamation database on GIS:
Land reclamation database is created on GIS platform to identify the temporal

changes identified from satellite data of different cut-of dates.
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4.0 Land Reclamation Status in Mahanadi Coalfields Limited

41  Following eleven opencast projects of MCL producing more than 5 million cubic meter
and more (Coal + OB) were taken up for land reclamation monitoring during year
2015-16 based on satellite data of the year 2015.

= Ananta

= Balram

» Lingaraj

= Bharatpur

= Bhubaneswari
= Jagannath

= Hingula

= Belpahar

= Lakhanpur

= Samleswari

» Lajkura

4.2  Area statistics of different land use class present in the mine leasehold of the above
projects for the year 2015 are shown in the Table -1. Land use maps derived from
satellite data are shown in Plate 1 - 11. Land reclamation status of the above
mentioned 11 projects, were also prepared for the year 2015-2016. Year wise
changes in the different land use classes based on satellite data are depicted in Bar
Charts in Fig.3 - 13.

4.3  Study reveals that out of total 48.77 Km? excavated area; 32.70 Km? area (67.05%)
is under reclamation. Out of which 14.59 Km2 (29.91%) area has been re-vegetated
and 18.12 Km? (37.15%) area is under backfilling.

4.4  Analysis of satellite data indicates that area of plantation has increased from 14.57
Km? (2014) to 14.59 Km? (2015). This increase of 0.02 Km? plantation areas in

one year indicates that MCL is committed for reclamation of mine land for
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maintaining the ecological balance in the region. It has been observed in some of
the projects natural vegetation has also started growing on stabilized old backfilled

areas and OB dumps due to increase in soil fertility.

4.5  On comparing the status of land reclamation for the year 2015 with respect to the
year 2014 in different projects, it is evident that area of land reclamation has
increased from 30.62 Km2 (Yr. 2014) to 32.70 Km2 (Yr.2015).

4.6  Outof 11 projects of MCL, Lajkura OC ranks on top for land reclamation (77.46%)
followed by Bharatpur OC (76.52%) and Ananta OC (74.62%).

Job No 561410027/(MCL) 7
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Table 2: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2015

(Areain Sq. Kms.)

ANANTA BALRAM LINGARAJ BHARATPUR | BHUBANESHWARI | JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJKURA TOTAL
Area | % Area I % Area I % Area % Area I % Area % Area I % Area % Area % Area % Area I % Area | %
g |Dense Forest - 000 000 | 0.00 000 | 000 000 |004 038 | 000 0.00 000 000 | 000 000 | 000 000 164 1013 | 007 105 | 119 = 2536 2.94 340
% Open Forest - 001 026 | 013 125 | 020 273 | 048 506 | 079 10.72 001 021 | 000 000 | 001 010 270 | 1667 | 041 = 157 | 061 = 1299 5.04 5.84
Total Forest (A) 001 [ 026 | 013 | 125 [o020 | 278 |os1| 544 | 079 | 1072 [ o001 | o021 [o000 [ o000 [oor| o010 | 434 [ 2680 [o010] 261 [ 180 ] 3835 | 798 [ 924
% Scrubs (B) | | 018 | 391 | 202 | 1976 | 0.97 | 1339 | 0.96 | 1017 | 064 | 8.72 023 | 461 | 0.23 | 477 | 215 | 22.07 2.16 | 1331 | 059 | 833 | 034 | 7.26 1046 | 1212
3
; Social Forestry - 009 203 | o021 206 | 042 579 | 036 38 | 038 519 014 28 | 025 526 | 040 416 043 264 | 018 247 | 007 157 2.94 341
E Plantation on Backfill |:| 085 1864 | 095 931 | 015 207 | 177 1878 | 001 014 203 4070 | 008 166 [ 1.05 1078 0.77 475 | 067 932 | 017 363 8.50 9.84
2 |piantation on OB Dump |:| 011 241 | 027 263 | 033 455 | 044 467 | 0.00 0.00 000 000 | 023 48 | 071  7.29 031 191 [ 048 673 | 028 598 316 3.66
Total Plantation(Biological Reclamation C) 1.05 | 2307 | 143 [ 1399 | 090 | 1240 | 257 | 27.27 | 039 5.32 217 | 4356 | 057 | 1177 | 216 | 2222 1.51 931 | 132 | 1853 | 052 [ 1118 | 1460 | 1691
Total Vegetation (A+B+C) 124 | 27.24 | 357 | 3500 | 207 | 2852 | 404 | 42.87 | 181 24.76 241 | 4838 [ 080 | 1654 [ 432 | 4439 | 800 | 4941 | 210 | 29.47 | 266 | 5679 | 33.05 | 38.27
Coal Quarry - 063 | 1372 | 057 555 | 137 | 1887 | 063 | 668 | 171 23.29 013 | 269 | 063 | 1305 | 144 | 1475 131 809 | 112 | 1575 | 035 | 750 988 | 1146
g Coal Dump - 013 | 285 | 018 175 | 022 | 299 | 015 | 161 | 023 320 021 | 430 | 033 | 68 | 009 094 0.22 134 [ 007 | 095 | 006 118 1.89 219
E Advance Quarry Site |:| 001 | 028 | 004 044 | 016 | 221 | 010 | 1.08 | 022 3.02 002 | 031 | 007 138 [o017 | 172 0.23 140 | 015 | 216 | 004 | 077 121 1.40
& |Quarry Filled with Water |:| 020 | 447 | 043 420 | 018 | 241 | 055 | 587 | 008 1.08 071 | 1423 | 067 | 1387 | 013 | 134 0.03 022 | 009 | 121 |[002 | 035 3.09 3.58
Total Area under Active Mining 097 [ 2132 | 122 [ 1194 | 192 [ 2648 | 144 | 1524 | 224 30.59 107 | 2153 [ 170 | 3518 [ 183 ] 1875 179 | 1105 [ 143 | 2007 [ 046 | 9.80 16.07 | 18.63
9 [Barren OB dump [ | 000 000 [ 009 091 | 048 | 668 | 006 060 | 078 10.69 000 | 000 | 002 | 046 | 003 | 031 0004 | 002 | 007 | 095 | 004 093 1.59 184
% Area Under Backfilling - 1.81 | 3968 | 205 | 2005 | 112 | 1543 | 205 | 2180 | 054 7.34 091 | 1831 | 101 | 2093 | 1.05 | 1078 289 | 17.84 | 209 | 2930 | 102 | 2167 | 1654 | 1915
& [otal Area under Technical Reclamation 181 [ 3968 | 214 | 2096 | 160 | 2211 | 211 [ 2240 | 132 | 18.03 091 [ 1831 [ 103 [ 21.39 [ 1.08 [ 11.09 289 | 17.86 | 216 | 3025 | 1.06 | 2260 | 1812 | 20.99
Total Area under Mine Operation 278 | 6101 | 336 | 3290 | 353 | 4859 | 355 | 37.64 | 356 | 4862 199 | 3985 | 273 | 5657 | 291 [ 29.84 468 | 2891 | 359 | 5031 | 152 | 3240 | 3419 | 39.62
g |Waste Lands [0 | 02 | 636 | 087 856 | 062 | 858 | 101 | 1072 | 0.38 514 036 | 719 | 065 | 1347 | 151 | 1550 0.65 400 | 082 | 1150 | 041 875 7.57 8.77
E Fly Ash Pond/Sand Body [ ]| o000 | o000 | 000 000 | 000 000 |000 000 | 000 0.00 000 | 000 | 003 | 058 | 000 000 0.00 000 | 000 000 [ 000 000 0.03 0.03
5
% [otal Wastelands 0.29 | 636 | 0.87 | 856 | 062 | 858 | 1.01 | 1072 | 038 | 5.14 0.36 | 719 | 068 | 1404 | 151 | 1550 0.65 | 400 | 082 | 1150 | 041 | 8.75 7.60 | 8.8
{ [Reservoir, nallah, ponds etc. - 003 | 058 | 020 193 [ 005 | 071 | 006 | 065 | 0.06 0.88 0004 | 009 | 013 | 262 | 026 | 264 0.16 098 | 006 | 089 |[001 | 017 1.02 118
2 Fotal Waterbodies 003 | o058 | 020 | 193 [o005| o071 [o06| 065 | 006 | 088 [o000a] o009 [o013] 262 | o026 264 | 016 | o098 | 006 o089 [o001| 017 | 102 | 118
% Crop Lands |:| 000 000 | 0.00 000 | 000 000 | 000 000 | 000 0.00 000 000 | 000 | 000 | 000  0.00 0.00 000 | 000 000 | 000 000 0.00 0.00
g Fallow Lands |:| 012 | 263 | 165 | 1616 | 072 996 | 046 484 | 134 18.26 003 | 062 | 042 | 870 | 040 411 251 | 1551 | 035 496 [ 004 091 8.05 9.32
< [Total Agriculture 012 | 263 | 165 | 1616 [ o072 | 996 [ o046 | 484 | 134 18.26 003 | 062 | 042 870 | o040 | 41 251 | 1551 | 035 | 496 | 004 [ 091 8.05 9.32
o [Urban Settlement - 000 | 000 | 002 017 | 002 | 025 | 000 | 000 | 000 0.00 000 | 000 | 001 | 013 | 001 | 013 0.00 000 | 000 | 000 [ 000 000 0.05 0.06
g Rural Settlement - 0005 010 | 011 106 | 010 | 137 | 012 | 122 | 014 1.96 000 | 000 | 005 | 093 | o011 | 108 0.09 059 | 003 | 039 [ 000 000 0.74 0.86
E Industrial Settlement |:| 009 | 208 | 043 421 | 015 | 200 | 019 | 205 | 003 038 019 | 38 | 002 | 046 | 023 | 232 0.10 060 | 018 | 248 | 005 098 1.65 1.91
Total Settlements 010 | 218 | 056 | 544 | 026 ] 363 | 031 ] 327 | 017 | 233 019 | 388 | 007 | 152 | 034 | 354 019 | 119 | 021 | 28 | 005] 098 245 | 283
GRAND TOTAL 456 | 100.00 | 10.21 | 100.00 | 7.26 | 100.00 | 9.43 | 100.00 | 7.33 |  100.00 4.99 | 20000 | 483 | 99.99 [ 974 | 100.00 | 16.20 | 100.00 | 7.13 | 100.00 | 4.68 | 100.00 | 86.36 | 100.00
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85" 40E 85 430"E 85°50°E 85°530°E B5°F0E Area Statistics - Balram OCP (2015)
1 1 1 1 1
Classes Colour| Area
N Ar
Level I Level I | Zeof
W- E (Km?® | Total
B Open Forest (4) 0.13] 125
_ s Scrubs Scrubs (B) 2.02] 1076
= = Social Forestry 021 206
0D - = T —
o F2 |Plantati Plantation on Badkfill 095 931
& 5 ' [Plantation on OB Dump 0.27] 263
Total Plantation (C) 1.43| 13.90
Total Vegetation(A+B+C) 3.57] 35.00
Agrculture  |Agriculture Land 1.65| 16.16
= ~ ‘Waste Land |Waste Land 087 8356
& = Coal Quarry 0.57| 555
5 -5 Barren OB Dump 0.00] 091
& 5 Area Under Bacldilling 2.05| 2005
Mining Area |Water Filled Quarry 043 420
Coal Dump 0.18] 175
Advance Quarry Site 0.4 044
= Total Mining Area 3.36| 32.90
S | Coal Stock z Rural Settlement 0.11] 106
g -:.5 Setflements |Urban Settlement 0.02] 017
o 2 Industrial Settlement 043 421
Total Settlement Area 0.56| 5.44
Water Body |River, Ponds 0.20] 1.93
= = Total | 10.21] 100.00
[ ] £
2 z
E Customer Mahanadi Coalfields Limited
o
Title Land Reclamation Monitoring of OC Projects e
Subject O | Activity | Mame Designation Sizmture | Date
Land Redamation
Status of Balram |Prepsred | A Biswas -Mer.(Geol
% OCP  based on Gl Dy ey
= . Satellite  Data | Checked |R Kumer |CMEBSC)
F INDEX (BS-2VL-IV)  of
™ —- Mine Lease Boundary —+ Railway Line the year 2013 Approved | N P.Singh | GM(Geomatics)
— Coal Transportaion oy poad Seale: 0025 05 1 Sheet 1
Foad e Km
: : : : : Drg No. HQ REM 07 A415 02 RevNol
854 0E 85°430°E 85°50'E 85°530°E 855 0E
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B5°0a0E B 100E 85-1030E B 0E B a0E 85 120E B 1230E
1 1 1 1 1 1 1
= N iy |
e =
21 w=—E B
R @
S 8
LINGARAJ OCP
=
2 z
=1 )
e ™ -
= o
R 8
Area Statistics - Lingaraj OCP (2015)
Classes Colour| Area
Level Level Il Area | 9% of
z (Km?) | Tatal
E _ Open Forest (A) 0.20] 2.73 %
= ||Scrubs Scrubs(B) 0.97| 1339 - =
= Social Forestry 142 579 5
. Plantation on Backfill o5 207 | it
Plartati
1 | Plantation on OB Dump 033 435 -
Total Plantation (C) 0.90] 12.40 INDEX
Total Vegetation(A+B+C) 2.07] 2852 —— Eﬁ?ﬁ;ﬁmﬂ
T : —_——
= Agriculture |Agriculture Land 0.7 9.96 ——— Coal Transportation Road
5 ||Waste Land |Waste Land 0.62] 838 — OtherRoad =
- Coal Quarry 1.37| 18.87 =]
=) Barren OB Dump 0.48) 6.68 Customer Mahanad Coalfields Limited B &
Area Under Backfilling 112] 15.43 - — - s g
Coal Dump i 0.22] 259 ﬁbieg matio | A6Vt | Name Designation Signature | Date
Advance Quarry Site 0.15] 221 ng¢ heclamation -
Total Mining Area 2.33] 4839 E’%“P}s thaLg:ﬂdgM:i Prepared | A Biswas | DyMar(Geology)
z Rural Setflement 0.10] 137 Satellite  Dat |Checked |R Kumar |CMESC)
& ||Settlements |Urban Settlement 0.02] 023 (RS-2L-IV)  of =
§‘:‘! 7 Industrial Settlem ent 0.135] 2.00 the year 2013 Approved | NP Singh | GM(Geomatfics) | g
= Total Settlement Area 0.26( 3.63 0 02 04 08 g
Water Body |River, Ponds 0.05) 0.71 emod: |5 KM Steet 1 1) &
Total| 7.26| 100.00 --Plate'3 AMelisCops | Drg No. HQ REM 07 A415 03 Revlio.0
1 1 1 1 1 1 I
85°930°E 85°100°E 85°1030°E 85°11'0°E 85°11'30°E 85°12°0°E 85°12°30°E
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25°520°E 85°T0E 85°T0'E 35°B0E 25°0°E Area Statistics - Bharatpur OCP (2015)
1 1 1 1 1
Classes Colour Area
Area | ogqf
Level-I LevelI
e e ®m) | Total
Forest Area Dense Forest 0.04] 038
Open Forest 048] 506
= = Total Forest Area (A) 0.51] 5.44
% J Rakas RF. &  [Scrubs Scrubs (B) 0.96] 10.17
El - & Social Forestry 036 382
o
S Plantation Planfation on Backfill 1.77] 18.78
Plantation on OB Dump 0.44] 4867
Total Plantation (C) 2.57] 27.27
Total Vegetation(A+B+C) 4.04] 42.87
= = Agnculiure  |Agriculture Land 0.46] 484
= i 3 Waste Land |Waste Land 1.01] 10.72
= - Coal Quarry 0.63] 668
8 =) Barren OB Dump 0.06] 060
Area Under Backfilling 2.05] 21.80
Mining Area |Water Filled Quarry 0.55] 587
Coal Dump 0.15] 1.61
Advance Quarry Site 0.10] 108
§ Fd Total Mining Area 3.55| 37.64
& -5 |settiements |Rural Settlement 0.12] 122
5] g Industrial Setflement 0.19] 203
Total Settlement Area 0.31] 327
‘Water Bodv  |River, Ponds 0.06] 0.65
| Total| 9.43] 100.00
g = | Customer Mazhanadi Coalfields Limited
] =]
27 2 | Title Land Reclamation Monitoring of OC Projects e
o L
B = [Subject .._ . _
= Land Reclama fion Aptivity Mame Dzsiznation Bizmatere | Date
;t]::;:w OCDIE Dragarsd | A Biwa: | DwMer (Geology)
bazed on Satellite | Chal=d |RB. K CMESC)
INDEX Data (RS-2L-TV) =
= —-- Mine Lease Boundary ~ —— Railway Line - of the year2013 | Approved |N.P. Singh | GM (Gzomatics)
=] 5
£ |__ Coal Transportation — OtherRoad _§ Seals 0 025 0s 1Km Shast 1
= Road =
o Die Mo HQ REM 07 A415 (4 Revw Mo
T T T T T
85°630°E B0°TUE 85T 3I0E 85°80E 85°830°E
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85°830°E B85 0E B85°'30"E 85°10'0°E 85 1030°E B51'D°E z
1 1 1 1 1 1 Iz
I Area Statistics - Bhubaneswari OCP (2015)
N a Classes Colour Area
y Area | 9g0of
w ‘+~E LevelI Level Il (Km:} Total
Open Forest (A) 0.79] 10.72
Scrubs Scrubs (B) 0.64 8.72
£ = Social Forestry 038 519
=1 £
£ |5 |Plartation  [Plantation on Badkfill 001 0.14
g il Total Plantation (C) 039 s.32
o Total Vegetation[A+B+C) 181 24.76
Agriculture  [Agriculture Land 1.34] 1826
Waste Land |Waste Land 038 514
Coal Quarry 171 2329
> Barren OB Dump 0.78( 10.69
= = Area Under Baclfilling 0.34] 7.34
& | & [Mining Area [Water Filled Quarry 008 1.08
5 i Coal Dump 023 320
& Advance Quarry Site 022] 302
Total Mining Area 1.56) 48.62
St ements Fural Settlement 0.14] 194
Industrial Settlem ent 003 0.38
Total Settlement Area 0.17| 2.33
% — [Water Body |River. Ponds 0.06| 0.88
Z | = | Total| 7.33[ 100.00
‘D [¥s]
& o
[}
Cusgtomer Mahanadi Coalfields Limited
z . S . Job M.
2 Title Land Redamation Momnitoring of OC Projects la000
5] Subject o o -
g i Activity Name Designation Signature | Date
& Land Reclamation - = =
Stafus  Of | Prepared | A Biswas | DyMer (G eology)
Bhubaneswan
OCP  based on|Checked |R Kumar |CM(RSC)
INDEX Saeellite Data
— (RS-2L-IV)  of | approved | N.P. Singh | GM(Geomatics
% === Mine Lease Boundary the vear 2015 AP neh ¢ )
%1 | — Other Road . 0 0.225 045 0.9
= CWJ‘: Scale: [ — A0 Sheet 1
AMilltaCope | Drg No. HQ REM 07 A4 15 05 Rev No.0
I 1 1 1 1
85°8'30"E 85°90"E 85°9'30"E 85°10'0"E 85°10°30°E
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85°80E 8578 30°E 85°90rE 85°930°E —
1 1 L 1 Area Statistics - Jagannath OCP (2015)
Classes Colour| Area
A
Level-I Level-I1 'm? oof
(Km)| Total
Open Forest (A) 001 0.21
= Scrubs Scrubs (B) 023 4.61
o £ Sodal Foresiry (AR
g - & Plantation  |Plantation on Backfill 203 4070
o & Total Plantation (C) 217| 4356
Total Vegetation(A+B+C) 241| 4838
Agriculture  |Agriculture Land 003] 062
Waste Land |[Wasite Land 036| 7.19
= Coal Quarry 0.13| 2.69
= § Area Under B ackfilling 091 1831
= = B -
] - - Water Filled Quanry 071 1423
: M A
! - TS A3 16 al Dump 021] 430
Advance Quarry Site 002| 0.31
Total Mining Area 1.99| 3035
Settlement  |Industrial 0.19| 3.88
Water Bodv |River, Ponds 0004 0.09
=
= = | Total| 4.99] 100.00
E. RS
c =] -
8 JAGANNATH OCP E INDEX
—-— Dine L ease Boundary
—— Railway Line
Coal Transportation Road
—— Other Road
= =
=] £ Customer Mahanadi Coalfiel ds Limited
© | & _
o f Title Land Reclamation Moritoring of OC Projects |l
™ [Subject — P -
Land Reclamation Actty | Name Designation Sgnature | Date
Stafus of | Prepared | A Biswas | DyMgr(Geology)
Jagannath  OCP = Ve e
based on Satellite | Checked |R. Kumar | CM(RSC)
= Data (R5-2/L-IV)
5 | £ |oftheyear2015 | Approved | N P Singh | GM(Geomatics)
e} -
E e 0 025 05 1
o =] Scale: [ —— Sheet 1
Drg MNo. HQ FEM 07 A415 06 Rav Nl
T T T T
8578 0E 8575 30E 85°9E 85°T30°E
Job No 561410027/(MCL)
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BTTUE 857130°E 85720°E 857230°E Area Statistics - Hingula OCP (2015)
Classes Colour Area
Area
LevelI Level-I &) | % of Total
Scrubs Scrubs (A) 023 477
= = Soaal Forestry [k 2,26
= | S |piantation  |PL2ntaiion on Backfill 008] 166
- = Plantation on OB Dump 023 4.8
- g Total Plantation (B) 0.57] 11.77
Total Vegetation(A+B) 0.80] 16.54
Agriculiore |Agriculture Land 042 870
Waste Lang |aste Land 065 1347
' Sand Body 0.03 0.58
Total Waste Land 0.68] 1404
=z Coal Quarry 0.63 13.05
= i Barren OB Dump 002] 046
o B Area Under Bacldilling 101] 2003
B = [Mining Area |Water Filled Quarry 0.67 13 87
v Coal Dump 033 6388
HINGULA OCP - (' Advance Quarnry Site 007 138
”-f s o Total Mining Area 273 5657
c Rural Setiement 003 093
- Sefflements |Urhan Settlement 001 0.13
=z - Industrial Setflement 002 o046
= 5 Total Settlement Area 0.07] 132
o [~ - [Water Body |River, Ponds 0.13] 2.62
B 8 | Total| 483 10000
Customer Mahanadi Coalfields Limited
Title Land Reclamation Moni toring of OC Projects PP
Subject o | Activiy | Mame Designation Signatwe |Date
Land Reclamation
= Status of Hingula| Prepaed | A Biswas | DvMer(Geologvh
= - OCP  based on| o e =
- Satellite ~ Data| Checked | R Kumar | CM(RSC)
& BS2LIV)  of
Tndex the year 2013 Approved | N P Singh | GM(Geomatics)
— MineLeass  _ Coal Transportation Roads m .0 025 05 1
® Seiflements  — Other Roads - * cmpd::' e —l 01 Sheet 1
ksl | Drg No. HQ REM 07 A415 07 RevNod
1 1 1 1
85°10°E B5°T30°E B5°20°E 85°230°E
Job No 561410027/(MCL)
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83°5030°E 83°510°E 83°5130°E 83°E20°E 83°5230°E Area Statistics - Belpahar OCP (2015)
1 1 1 1 L Classes Colour Area
N Area | ohof
Level-1 Level-II
W#E ®m)| Total
z Open Forest (A) 0.01 0.10
z § g Scrubs Scrubs (B) 215 2207
= 2 Sodal Forestry 040 416
= = . Planmtion on Backfill 1.05] 1078
o
& Plantation 5 afion on OB Dump 071 7.20
Total Plantation (C) 2.16) 2222
Total Vegetation{A+B+C) 432) 4430
z z Agriculure |Agriculture Land 040 4.1
= E Waste Land |[Waste Land 1.51] 1550
= Far Coal Quarry 144] 1475
o Barren OB Dump 003 031
Area Under Backdilling 1.05| 1078
= Mining Area |Water Filled Quarry 0.13] 1.3
z = Coal Dump 000 0.94
@ | e Advance Quamy Site 017 1.72
# = Total Mining Area 2.91] 2084
& RELPAHAR QCP Rural Settflement 0.11] 1.08
Settlements |Urban Settlemsnt 0.01] 0.13
Industrial Settlement 023 2.32
- £ Total Settlement Area 034 3.5
=) - Water Body  |River, Ponds 0.26] 2.64
L) - )
s = | Total| 9.74] 100.00
(o}
Custemer Mahanadi Coalfields Limited
Title Land Red amati on Monitoring of OC Projects T e
=
:g i Eg::éegedmﬁm Activity | Name Designation Signature | Date
= Status of Belpahar | prepared | A Biswas Mer (Geolo
= OCP  based on Dy Mer( V)
Satellite Data | Checked |F Kumar |CM(RSC)
(RS-2LIV)  of
z Ind ex the vear 2015 Approved |N.P. Sinzh | GM (Geomatics)
:3 J —- Mine Lease —— Railways 0 0E p 5
=t
= ] * Setlements = Other Roads d gmf)&: Scale: ——————————— K7 Sheet 1
&" - —— Coal Transportation Roads St/ Allebislopey | Drg No. HQ REM 07 A4 15 08 Rev No.0
1 1 1 1 1
B3°50°30°E 83°510°E 83°5130°E B3°52'0°E B3°52°30°E
Job No 561410027/(MCL)
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B3°48'30°E B3°48°0°E B3°500°E  83°50°730°E B3°510°E 83°5130°E Area Statistics - Lakhanpur OCP (2015)
1 1 1 1 ] 1
= Classes Colowr Area
z N 5 Levdld L evell Area | g of
o - evel- evel- .
i~ = W 4% E bl (Km?)| Total
g ) ™ Forest Area Dense Forest 164 10.13
s ) (Open Forest 2.70| 16.67
= Total Forest Area(A) 4.34| 26.80
=z = Scrubs Scrub s (B) 116 13.3
= B Socid Forestry 043 2.64
= = ] Plantation on Backfill 077 473
: o™ Plantaton -
o Plantation on OB Dump 031 191
M. Werkshop Total Plantation (C) 151 9.31
= % Total Vegetation{A+B+C) 8.00] 49.41
= - @ Asricultwre  |Agriculture Land 251) 1331
77 % [WasteLand |Waste Land 065 400
= Coal Quarry 131] 809
Batren OB Dump 0.004] 0.02
= Area Under Badkfilling 289 17.84
g B = Mining Area |Water Filled Quarry 003 022
& = Coal Dump 022] 134
b = A dvance Quarry Site 023] 140
o Total Mining Area 4.68| 18.01
= Setlements Fural Setlement 009 0.39
= = Industrial Setdement 0.10] 0.60
= I Total Settlement Area 019 119
;_r ™ ‘Water Body |River, Ponds 016/ 098
- [Total| 16.20] 100.00
z Customer Mahanadi Coalfields Limited
o
o N
T Title Land Redamation Monitoring of OC Projects e
o Subject | Activity | Name Designation Signature | Date
3 £ g
Land Reclamation
Status of | Prepared | A. Biswas | Dy.Mer(Geology)
g Lakhampw OCP - .
:-EF . based on Satellite | Checled | B Kumar CMESC)
= Ind Data (RS-2L-IV)
& Ancex of the vear 2015 | Approved | N.P. Singh | GM(Geomatics)
— Mine Lease —Railways
= ® Setflements  —Other Roads Scale: %?{m Sheet 1
s — Coal Transportation Roads ate-
27 Drg No. HQ REM 07 A415 09 RevlNo.)
: T T T T T T
B B3T48'30°E 83°49'0°E 83°500°E 83°50°30°E B3°510°E 83°5130°E
Job No 561410027/(MCL)
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83°830E 83753 30°E 83°84'0°E 83°54'30°E T .
] ] 1 1 Area Statistics - Samleswari OCP (2015)
Classes Colowr Area
N Area
%o of
Lewvell Level-II
2
W%»E - (Em?)| Total
= o Dense Forest 007 1.05
R o Forest Ar
2 S -5 orest e 15 pen Forest 011 137
F = Total Forest Area (4) 0.19] 2.6
& Scrubs Scrubs (B) 0.59] sas
Socid Forestry 018 247
. Plantation on B acldill 067 932
Plantati
O |Plantation on OB Dump 048] 6.3
Total Plantation (C) 132] 18.33
Total Vegetation(A+B+C) 210] 2047
~ z Acriculture [Agriculture Land 0335 496
= -2 Waste Land |Waste Land 082 1150
00 = e
; = Cod Quarry 1.12| 1575
o~ Barren OB Dump 007 0.95
Area Under Badkfilling 209 2930
Miminz Area |Water Filled Quarry 009 1.21
Cod Dump 007 093
Advance Quarry Site 013 2.16
SAMLESWARI OCP . Total Mining Area 359 5031
= £ Setflements Fural Setflement 003 0.39
=g - Industrial Setdement 0.18| 2.48
=] bl Total Settlement Area 021] 288
S = -
5 ‘Water Body |River, Ponds 0.06] 0.80
[ Total] 7.13] 100.00
Customer Mahanadi Coalfields Limited
Title . e . Tab To.
Land Reclamation Monitoring of OC Projects 561410027
Subject — — ,
: Activi Name Desigmation Signaturs Date
% Land Reclamation i : i
= Smtus of Samleswanl | Prepared | A Biswas | DyMezr(Geology)
:.; oCP based on
Satellite Data (RS-2/L-
Checked | R.KD Cl C,
IV) of the vear 2015. veer | CMEBO)
Index J Approved | N.P. Singh | G Geomatics)
— Mine Lease —+—Railways cmpat 1. o0 o0m 05 1 Sheet 1
® Settlements — Other Roads Plate-10 Gapped® ANk Ketes Conpany __—'Km
— Coal Transportation R oads Dig No HOQREMOT A41510 REV Ne.0
T T T T -
83°530E 83°5330°E 83°54°0E 83°54°30°E =
[
Job No 561410027/(MCL)
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= 83°5330°E 83°54°0°E 83°54°30°E - ;
= 1 L L Area Statistics - Lajkura OCP (2015)
E Classes Colour Area
B N Area | ojaf
Level-I Level 11 R
Warge=-E (Kkm”)| Total
' orest Area |RE0SE Forest 1.19] 2536
o Open Forest 0.61] 12.99
Total Forest Area (A) 1.80| 38.35
- Secrubs Scrubs (B) 0.34] 736
= = Sodal Forestry 0.07( 157
=) o i
I} @ . Plantation on Backfill 017 363
pa : Plantati
= 5 Ao B antation on OB Dump 0.28] 508
- Total Plantation (C) 0.52] 11.18
T otal Vegetation(A+B+C) 2.66| 56.78
Agriculture  |Agriculture Land 0.04] 091
’ 'Waste Land |Waste Land 041 875
LAJKURA OCP
Coal Quarry 0.35] 730
Barren OB Dump 0.04] 093
n g Area Under Backfilling 1.02 21.67
= = Mining Area |Water Filled Quamy 0.02] 033
o = Coal Dump 006 118
& Advance Quarry Site 0.04] 077
Total Mining Area 1.52] 32.40
Settlement  |Industrial 0.05] 098
‘Water Body |River, Ponds 0.01] 017
| Total| 4.68] 100.00
=| Customer Mahanadi Coalfields Limited
- £
= I - . oo . Tob No.
g A i.?ﬁ Title Land Redamation Monitoring of OC Proj ects a1 410007
= R E‘“M‘;g egedmmon Activity | Name Designation Signanre | Date
Status of Lajkwra | Prepared | A Biswvas | Dv.Mer.(Geology)
QOCP  based on
Satellite Data | Checked |E. Kumar |CM(ESC)
Tndex ®S2LIV)  of
o the year 2013 Approved | N. P Si ! ;
—- Mine Lease —— Railways year =0 Approved | N.P. Singh | GM (Geomatics)
_ * Setflements — Coal Transportation Roads Plate-11 § Seale: 0_:0'25 o 1Km Sheet 1
E:' e 70
? 7] ; DrgNo. HQ REM 07 Ad415 11 BevNe
B T T T
83°53°30°E 83°54°0°E 83°54°30°E
Job No 561410027/(MCL)
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STATUS OF LAND RECLAMATION IN ANANTA OCP
3
~ 2
E o Year
v 2
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Figure 3
STATUS OF LAND RECLAMATION IN BALRAM OCP
uEi Year
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- @m2013
) m2014
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Figure 4
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STATUS OF LAND RECLAMATION IN LINGARAJ OCP

4
E 3 Year
~
= @2013
n 2
= 02014
p
a 02015
0
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water

Landuse /Cover Classes

Figure 5

STATUS OF LAND RECLAMATION IN BHARATPUR OCP
5
= 4
£ Year
T 3 m2013
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= 1 02015
0
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
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Figure 6
Job No 561410027/(MCL)
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STATUS OF LAND RECLAMATION IN BHUBANESWARI OCP

G
£ Year
~
o o2013
2
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Figure 7
STATUS OF LAND RECLAMATION IN JAGANNATH OCP
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Figure 8
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STATUS OF LAND RECLAMATION IN HINGULA OCP

E. Year
~
= m2013
)
© 02014
g
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Figure 9

STATUS OF LAND RECLAMATION IN BELPAHAR OCP
g Year
:c_ 22013
j=2
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Figure 10
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STATUS OF LAND RECLAMATION IN LAKHANPUR OCP
10
-~ 8 -
E pE § Year
5 O m2013
)
4 5| @ 02014
< = T
< < b 10 © 02015
2 balli e p E T
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Figure 11
STATUS OF LAND RECLAMATION IN SAMLESWARI OCP
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Figure 12
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STATUS OF LAND RECLAMATION IN LAJKURA OCP
3
E 5 Year
~
& @2013
2 m2014
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Figure 13
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20.94875, 85.08268, 59 0m, 124°
15/12/2015 11:53:14 am

Photograph-2: Plantation on Internal OB/Backfill (Balram OC Mine)
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20.95547, 85.18873, 50.0m, 216°
. 16/12/2015 02:17:08 pm.

20.94902, 85.11279, 72.0m, 113°
17/12/201511:41:09 am

Photograph-4: Plantation on External OB (Bharatpur OC Mine)
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5 4/12/2015 32 39 16 pm

Photograph -5: Plantatlon on Internal OB/Backfill (Jagannath OC Mine)

20.963, 85.01907, 31.0m, 25°
15/12/201512:51:25 pm

Photograph-6: Plantation on Internal OB/Backfill (Hingula OC Mine)

Job No 561410027/(MCL)
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,;,21'75741 83.85291, 10 Om 14
~11/12/201501; 4616pm

Photograph-7: Plantation on Internal OB/Backfill (Belpahar OC Mine)

Photograph-8: Plantation on Internal OB/Backflll (Lakhanpur OC Mine)

Job No 561410027/(MCL)
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21.79395, 83.89989, 135.0m, 210°
10/12/2015 01:22:13 pm

Photograph-9: Plantation on Internal OB/Backfill (Samleswari OC Mine)

*21.82691, 83.90727, 153.0m, 166°
- = 10/12/201512:17:36 pm-
y o e - =

0 FAC hENETeD R e
3 - - s N e 20, A

. s o

Photograph-10: Plantation on Internal OB/Backfill (Lajkura OC Mine)
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Central Mine Planning & Design Institute Ltd.
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P Gondwana Place, Kanke Road, Ranchi 834031, Jharkhand
jm.lif‘hqu Phone : (+91) 651 2230001, 2230002, 2230483, FAX (+91) 651 2231447, 2231851

Website : www.cmpdi.co.in, Email : cmpdihg@cmpdi.co.in
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