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1.0  Projects

2.0 Objective

3.0 Salient Findings

Executive Summary

Land restoration / reclamation monitoring of 13 opencast coal mines of
Mahanadi Coalfields Ltd. (MCL) producing 5 million cu.m. and more
(Coal+OB) per annum based on satellite data on annual basis.

Objective of the land restoration / reclamation monitoring is to assess the
area under backfilling, plantation, social forestry, active mining area, water
bodies, 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 176.61 Km?2 of the 13 opencast
projects of MCL viz. Ananta, Balram, Lingaraj, Bharatpur, Bhubaneshwari,
Jagannath, Hingula, Kaniha, Integrated Lakhanpur-Belpahar-Lilari,
Samleswari, Lajkura, Garjanbahal and Kulda considered for monitoring
during 2025-26; total excavated area is 76.08 Km2, out of which 8.28 Km?
area (10.88%) has been planted, 36.30 Km2 area (47.71%) is under
backfilling and 31.50 Km? area (41.40%) is under active mining. It is
evident from the analysis that 58.60% areas of the OC projects is under
reclamation (biological and technical) and balance 41.40% 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 2025 with respect
to the year 2024 in different projects, it is evident from the analysis that
total area under land reclamation has increased from 43.28 Km2 (Yr.2024)
to 44.58 Km2 (Yr.2025). Out of 13 projects of MCL, Jagannath OC ranks
on top for land reclamation (70.59%) followed by Balram OC (69.28%) and
Samleswari OC (68.16%).

Area of biological reclamation (plantation on backfill) has been increased
from 8.22 Km2 (Yr. 2024) to 8.28 Km2 (Yr. 2025) and area of technical
reclamation (area under backfilling) has increased from 35.06 Km?
(Yr.2024) to 36.30 Km2 (Yr.2025) in MCL. The increase of 1.30 KmZ2in total
area of reclamation is the result of the efforts of the Mahanadi Coalfields
Ltd. taken up towards land reclamation and environmental protection.

In some of the projects it has been observed during field visit that natural
vegetation has also started growing on the old and stabilized backfilled
area and dumps due to high soil fertility besides plantation carried out by
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MCL. New plantation has been carried out in some projects but due to low
height it's signature not clear in satellite data.

Status of Land Reclamation In The Leasehold of 13 OCPs of MCL
Under Monitoring for The Year 2025

Area Under Active
Mining 41.40%

@ Area Under Technical
Reclamation

@ Area Under Biological
Reclamation

O Area Under Active Mining

Pie Chart indicating distribution of reclamation activities in OC mines of MCL
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Table 1: Project wise Land Reclamation Status in Opencast Projects of MCL based on Satellite Data of the year 2025

(Areain Sg.km.)

Technical Plantation Total Area Under
Total Total Reclamation Biological Reclamation Other Plantation Plantation
Sl. . AreaUnder Active | Total Excavated Total Area Under
No. Project Leasehold | Leasehold i Plantation on Social Forestry, Minin Area (%Green Cover Reclamation
Area 2023 | Area 2024 Area l{n.der Plantatlon. on External Over |Avenue Plantation & Generated in
Backfilling Excavated/Backfilled Area Burden Dump Etc. Leasehold)
1 2 3 4 5 6 7 8 9 10(=5+6+9) 11(=6+7+8) 12(=5+6)
2024 2025 2024 2025 2024 2025 2024 2025 2024 2025 2024 2025 2024 2025 2024 2025
1 |Ananta 14.20 12.15 3.56 3.60 0.92 0.89 0.08 0.08 0.19 0.17 2.21 2.33 6.69 6.82 1.19 114 4.48 4.49
53.21% | 52.79% 13.75% 13.05% 33.03% | 34.16% 8.38% 9.38% | 66.97% | 65.84%
2 |Balram 13.09 25.74 3.10 3.18 0.97 0.97 0.22 0.22 0.33 0.38 1.80 1.84 5.87 5.99 152 1.57 4.07 4.15
52.81% | 53.09% 16.52% 16.19% 30.66% | 30.72% 11.61% [ 6.10% [ 69.34% | 69.28%
3 |Lingaraj 14.10 14.10 2.56 2.57 0.18 0.17 0.62 0.65 0.46 0.48 3.14 3.21 5.88 5.95 1.26 1.30 2.74 2.74
43.54% | 43.19% 3.06% 2.86% 53.40% | 53.95% 8.94% 9.22% | 46.60% | 46.05%
4 |Bharatpur 9.27 9.27 2.86 2.87 1.54 1.56 0.45 0.43 0.16 0.14 2.26 2.28 6.66 6.71 2.15 213 4.40 4.43
42.94% | 42.77% 23.12% 23.25% 33.93% | 33.98% 23.19% | 22.98% | 66.07% [ 66.02%
5 |Bhubaneswari 6.58 6.58 2.40 2.57 0.08 0.09 0.01 0.00 0.05 0.03 1.97 2.85 4.45 5.51 0.14 0.12 2.48 2.66
53.93% | 46.64% 1.80% 1.63% 44.27% | 51.72% 2.13% 1.82% [ 55.73% | 48.28%
6 |Jagannath 5.54 5.54 1.23 1.43 1.74 1.69 0.00 0.00 0.11 0.10 1.39 1.30 4.36 4.42 1.85 1.79 2.97 3.12
28.21% | 32.35% 39.91% 38.24% 31.88% | 29.41% 33.39% | 32.31% | 68.12% [ 70.59%
7 _|Hingula 15.75 15.75 2.01 2.06 0.09 0.09 0.12 0.07 0.29 0.29 2.49 2.53 4.59 4.68 0.50 0.45 2.10 2.15
43.79% | 44.02% 1.96% 1.92% 54.25% | 54.06% 3.17% 2.86% | 45.75% [ 45.94%
8 |Kaniha 7.18 7.18 0.61 0.67 0.00 0.00 0.00 0.00 0.08 0.09 1.58 1.64 2.19 231 0.08 0.09 0.61 0.67
27.85% | 29.00% 0.00% 0.00% 72.15% | 71.00% 1.11% 1.25% [ 27.85% | 29.00%
Integrated
9 |Lakhanpur- 43.99 43.99 9.70 9.95 1.90 193 114 114 0.78 0.70 6.54 7.19 18.14 19.07 3.82 3.77 11.60 11.88
Belpahar-Liari
53.47% | 52.18% 10.47% 10.12% 36.05% | 37.70% 8.68% 8.57% | 63.95% | 62.30%
10 |Samleswari 13.35 13.35 3.38 3.43 0.63 0.68 0.49 0.49 0.48 0.47 1.77 1.92 5.78 6.03 1.60 1.64 4.01 4.11
58.48% | 56.88% 10.90% 11.28% 30.62% | 31.84% 11.99% [ 12.28% [ 69.38% | 68.16%
11 |Lajkura 7.21 7.21 1.54 1.61 0.11 0.12 0.10 0.10 0.16 0.09 1.39 1.41 3.04 3.14 0.37 0.31 1.65 1.73
50.66% | 51.27% 3.62% 3.82% 45.72% | 44.90% 5.13% 4.30% | 54.28% | 55.10%
12 |Garjanbahal 6.54 6.54 0.79 0.88 0.00 0.00 0.00 0.04 0.03 0.04 0.99 1.27 178 215 0.03 0.08 0.79 0.88
44.38% | 40.93% 0.00% 0.00% 55.62% | 59.07% 0.46% 1.22% [ 44.38% | 40.93%
13 |Kulda 6.34 9.21 1.32 1.48 0.06 0.09 0.01 0.06 0.03 0.27 1.72 1.73 3.10 3.30 0.10 0.42 1.38 1.57
42.58% | 44.85% 1.94% 2.73% 55.48% | 52.42% 1.58% 4.56% | 44.52% | 47.58%
Total 163.14 176.61 35.06 36.30 8.22 8.28 3.24 3.28 3.15 3.25 29.25 31.50 72.53 76.08 14.61 14.81 43.28 44,58
48.34% | 47.71% 11.33% 10.88% 40.33% | 41.40% 8.96% | 839% | 59.67% | 58.60%

Note: In reference to the above Table-1, different parameters are classified as follows:
1. Area under Biological Reclamation includes Area under Plantation done on Backfilled Area only.
2. Area under Technical Reclamation includes Area under Barren Backfilling only.
3. Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry Filled with Water, if any. Areas under coal dump have been excluded from Active Mining in this table.
4. Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the Table above.
5. (%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”
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FIG 1. Project wise Land Reclamation Status in year 2025
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Fig.1: Land reclamation status of OC projects in MCL for the year 2025
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1.0 Background

1.1 Landis the mostimportant natural resource which embodies soil, water, flora, fauna and
total ecosystem. All human activities are based on the land, which is the scarcest 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 work order vide letter no.
CIL/ENV/11463 dated 03.07.2024 for a period of three years to Central Mine Planning
& Design Institute (CMPDI), Ranchi, for monitoring of 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) regularly on annual basis and for monitoring of less than
5 million m3 per annum capacity (Coal +OB) projects at an interval of three years based
on remote sensing satellite data for sustainable development of mining. The result of
land reclamation status of all such mines is to be put on the website of CIL,
(www.coalindia.in), CMPDI (www.cmpdi.co.in) and the concerned coal companies in
public domain. Detailed report has to be submitted to Coal India and respective

subsidiary companies.

1.3 Land reclamation monitoring of all opencast coal mining projects would also comply the
statutory requirements of Ministry of Environment, Forest and Climate Change (MoEF
& CC). 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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1.4  Present report is embodying the finding of the study based on satellite data of the year
2025 carried out for 13 OC projects producing more than 5 mcm (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 Fig 2. Following steps are involved in land reclamation /restoration

monitoring:

Job No. 564924124/(MCL) 2



CMPDI

Data Source }—>| Secondary Data Topographical
Maps
(Scale 1:50,000)
Pre-processing,
geometric correction,
Resourcesat 2 rectification &
(LISS - 1IV) georefrencing T
v

Image
Enhancement p ded FCC cmg:;g;;’:“ =
20CO!
e (Drainage, Road, Railway |«
network, Block boundary,
Training set ¢ Forest Boundary etc.)
Identification
Signature
Generation
Training Set
H/ Refinement
Pre-Field
Classification
Final Land
R‘“m"f“ﬁ” Integration of
P Vector database P—

in GIS

I Methodology for Land Reclamation Monitoring I

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.

Satellite Data Used: The following data are used in the current study,
IRS-R2A/LISS-IV data of 6" March, 2025 for mines of Talcher Coalfield and
IRS-R2A/LISS-IV data of 5 February, 2025 for mines of Ib Valley Coalfield.

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

2022 digital image processing s/w. Methodology involves the following major steps:

o 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.
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Therefore, georeferencing is required for correction of image data using ground

control points (GCP) to make it compatible to Sol toposheet.

o Image enhancement:
Toimprove the interpretability of the raw data, image enhancementis necessary.
Local operations modify the value of each pixel based on brightness value of
neighbouring pixels using ERDAS IMAGINE 2022 s/w. and enhance the image

quality for interpretation.

o 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.

o 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
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computing divergence matrix. The overall accuracy of the classification was

finally assessed with reference to ground truth data.

o Area calculation
The area of each land use class in the leasehold is determined using ERDAS
IMAGINE v.2022 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 10.8 database.

o 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 sixteen opencast projects of MCL producing more than 5 million cubic meter
and more (Coal + OB) were taken up for land reclamation monitoring based on satellite
data of the year 2025.

= Ananta

= Balram

= Lingaraj

= Bharatpur

= Bhubaneswari
= Jagannath

= Hingula

= Kaniha

= Integrated Lakhanpur-Belpahar-Lilari
= Samleswari

= Lajkura

= Garjanbahal

= Kulda

4.2  Area statistics of different land use class present in the mine leasehold of the above
projects for the year 2025 are shown in the Table -1. Land use maps derived from
satellite data are shown in Plate 1 - 13. Land reclamation status of the above
mentioned 13 projects, are mentioned in the Table 2 for the year 2025. Year wise
changes in the different land use classes based on satellite data are depicted in Bar
Charts in Fig. 3 - 18.

4.3  Study reveals that out of total 76.08 Km? excavated area; 44.58 Km? area (58.60%)
is under reclamation. Out of which 8.28 Km? (10.88%) area has been re-vegetated
and 36.30 Km? (47.71%) area is under backfilling.
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4.4  Total Area under active mining has increased from 29.25 Km2 (Yr. 2024) to 31.50
Km2 (Yr. 2025).

4.5  Analysis of satellite data indicates that plantation on backfill has increased in totality.

4.6  Plantation on External OB dump has marginally increased in totality. Area of Social

forestry has increased due to plantation effort and change in lease boundary.

4.7  Study also reveals that area under barren backfilling (Technical Reclamation) has
increased from 35.06 Km2in 2024 to 36.30 Km2in 2025.

48 It was observed that Green Cover has reduced in some projects of MCL due to
reduction in plantation and social forestry in the leasehold areas resulted from mining
activities. Though total area under green-cover for projects under study has

increased.

4.9  On comparing the status of land reclamation for the year 2025 with respect to the
year 2024 in different projects, it is evident that area of land reclamation has
increased from 43.28 Km? (Yr.2024) to 44.58 Km? (Yr.2025).

410 Outof 13 projects of MCL, Jagannath OC ranks on top for land reclamation (70.59%)
followed by Balram OC (69.28%) and Samleswari OC (68.16%).
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Table 2.1: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2025

(Area in Sq. Kms.)
LAND USE / COVER CLASSES Colour Code ANANTA BALRAM LINGARAJ BHARATPUR | BHUBANESHWARI JAGANNATH HINGULA KANIHA| INTEGRATED LBL SAMLESWARI LAJKURA GARJANBAHAL KULDA TOTAL
I I Area % Area % Area % Area % Area % Area % Area % Area % Area % Area Y% Area % Area % Are:l % Area | %
., [Unban Sectemert I [ oo0 | 000 |000 | 000 |04 312 [000] 000 | 000 | 000 | 000 000 | 001 | 006 | 000 [ 000 | oo | o002 000 | 002 008 | 111 | 000 | 000 000 [ 000 | 054 | 031
g I I I I |
£ [Rural Settiement N (o5 107 |06t | 249 |oas| 106 |004] 043 | 002 | o030 |o002 | 036 | 019 | 121 | 024 | 334 o025 | 057 | 019 | 142 002 | 028 | 007 | 107 | 004 | 043 | 200 | 113
2 I I I I |
£ [industralSettement ] [oss | 313 o5 198 |os0 355 [032] 345 | 020 | 304 | o5 | 271 | 006 | o038 | od1 | 153 o070 | 159 | 024 | 180 | 021 | 291 | 015 | 229 | 008 | 087 | 361 | 204
Total Settlements (A) 051 [ 420 [ 115 447 [1.09] 773 [036] 388 [ 022 [ 334 [ 017 ] 3.07 [ 026 | 165 | 035 [ 487 | 0.96 218 [ 043 ] 324 [ 031 ] 430 [ 022 | 336 [ 012 [ 1.30 [ 615 [ 348
Dense Forest I o5 395 [019 o074 [000 000 [002 022 [ 000 = 000 [000 000 [ 095 59 | 000 000 [ 202 | 459 [016 | 120 [ 041 | 569 [ 008 | 122 [ 034 | 369 | 463 262
7 b b b b b b b b b b b b b
£ |open Forest N (o2 428 [19 618 [030 277 [oor on [ 017 | 258 [o002 | 036 [ 156 990 [oo01 o014 [ ssi | 1253 [o040 | 300 [053 | 735 [0s0 | 765 [o0a4 | 478 [ 1165 660
2
Total Forest (B) 100 [ 823 [178 [ 692 [039] 277 [o03] 032 [ 017 | 258 [002] 036 [ 249 [ 1581 | 001 Joaa [ 753 | 1712 [ 056 | 419 | 094 [13.04] 058 | 887 [ 078 | 847 | 1628 [ 9.2
=
P
2 [Serubs (©) | [ Toor [ 740 [543 [ 2100 [res] 170 Joe] 388 [ 025 | 380 [0a7] 307 [262 | 1663 [oss [ 808 [ 536 | 1218 [ 216 1608 [ 074 1026 080 1223 [ 183 1987 2286 1294
o
3
& [Sochl Foresy I 007 140 [03s | ras [o4s] 340 [o1a] 151 | 003 | o046 [o10] 181 [029 [ 184 [009 [ 125 [ 070 | 159 [o0a7 | 352 [009 | 125 [ 004 | 061 [027 | 293 [ 325 | 18
°
S [Plantation on External OB Dunp [ [ Toos] o66 [022] o085 [o6s] 461 [043] 464 | 000 | 000 [o000] 000 [ 007 044 [ 000 [ 000 [ 114 | 25 [049 | 367 [010 | 139 [ 004 o061 [006 065 | 328 | 186
g
g
£ |Plantation on Backfil/Excavated Area(Biological Reck [ | [ oso [ 733 [o97 [ 377 [oa7 [ 121 [1s6] 1683 [ 009 [ 137 [ 169 [3051 [ 009 [ 057 [ 000 [000 [ 195 | 439 [ 068 | 500 [012 166 [ 000 000 [009 o098 | 828 | 469
Total Plantation (Green Cover) (D) 114 | 938 | 157 [ 610 [130] 922 [213] 2298 | o2 | 182 | 179 [ 3231 [ 045 [ 286 | 009 [ 125 | 377 | 857 | 164 | 1228 | 031 | 430 | 008 122 | 042 | 456 | 1481 | 839
Total Vegetation (B+C+D) 3.05 | 2510 | 878 | 34.11 [334] 2369 [252] 2718 | 054 | 821 | 198 | 3574 | 556 | 3530 | 0.68 [ 947 [ 1666 | 37.87 | 436 | 3265 | 1.99 [27.60 | 146 | 2232 | 3.03 [32.90[ 5395 | 30.55
£ |Crop Lands [ 1 [oo o000 [233 905 [o1s 128 [006 o065 [ 000 | o000 [oo1 | o018 [o11 | o070 [ o014 | 195 o021 | 048 000 | 000 000 | 000 [ 001 | 015 031 | 337 | 336 | 190
g L I I I L |
S [Fallow Lands [ ] | ous [s3 2086 [o7s| 532 [043| 464 [ 013 | 1es [o1r | 199 [ 200 | 1276 [ 172 2396 363 | 825 o084 | 629 042 | 583 [ 162 | 2477 081 | 879 | 1895 | 1073
z I i i i I ]
# [Total Agriculture ) 111 [ 914 [ 770 | 2091 093] 660 [049] 520 | 043 | 198 [ o2 [ 217 [ 202 [ 1346 | 186 [2591] 384 | 873 [ 084 | 629 | 042 | 583 | 1.63 | 2492 | 112 | 1216 | 2231 | 1263 |
1
Waste Lands I |06 87 [225 866 [is8 1333 [0 421 [ 007 | 258 [025 451 [ 147 933 [ 105 46’ 38 880 18 1363 /079 1096 031 474 074 803 ' 1603 | 908
2 ) ) ) |
% |Fly Ash Pond [ |00 o000 [000 o000 [0.00 000 [000 000 [ 000 = 000 [o12 | 217 [000 000 [ 0.00 000 ! 000 | 000 rom | 000 "ooo oo [ ow o000 "om o000 ! 012 | 007
]
= = =
 [Sand Body [ |oo] 000 [000 o000 [0.00 000 [000 000 [ 000 000 [000 000 [006 038 [ 0.00 om " 000 | 000 o000 000 " 000 000 [ 000 000 000 000 " 006 | 003
g I I |
Total Wasteland(F) 106 | 872 |22 | ses |1ss] 1333 00| a2 | owr | 238 |37 ] 68 | 153 | oz | 1os |weer| 387 | ss0 | 182 | 1363 | 079 | 1096 ] o3t | 474 | 074 | 803 | 1621 | ous |
Coal Dup B | oo 255 [027 | ros [o3s] 241 Jo2s| 270 | 009 | 137 [o014 | 255 [ 042 | 267 [ 018 | 251 | 060 | 136 | 021 | 157 | 008 | 111 [ 033 | 505 | 048 | 195 | 340 | 193
8 L L L 8 !
£ |coal Quany I (220 sun [1os | 404 [271) 1922 (18] 1273 [ 221 | 3359 [o060 | 1083 | 156 | 990 | 151 2103 581 | 1321 | 162 | 1213 | L19 | 1650 | 096 | 1468 | 155 | 1653 | 2414 | 1367
& | L L L | !
£ |Advance Quary Site [ 1 [oos| 049 [024| 095 [026 184 [015| 162 [ 036 | 547 [ 007 | 126 |08 | 114 [ 009 | 125 | o080 | 18 | 019 | 142 | 018 | 250 | 027 | 413 | 010 | 19 | 295 | 167
E | L L L | |
< |Quany Filld with Water [ [ o07 | oss [os6| 218 [024] 170 [09s| 1025 [ 028 | 426 [o063 | 1137 [ 079 | 502 [ 004 | 056 | 0ss | 132 o | om Toos [ oss [0 | 061 Toos | oy e | 250 1
Total Area under Active Mining 233 [ 1918 [ 1.84 [ 715 [321] 2277 [2.28] 2460 | 2.85 | 4331 [ 130 | 2347 [ 253 [ 1606 | 1.64 [22.84 | 719 [ 1634 | 1.92 | 1438 | 141 | 1956 | 127 | 1942 | 1.73 | 1878 | 31.50 [ 17.84 |
1
Barren OB dump I [ _[001 008 [013 | 051 [0.66] 468 [009] 097 [ 000 | 000 [000 | 0.00 [ 089 | 565 [ 066 ] 919 [ 040 | 091 014 105 [ 054 | 749 [ 041 | 627 [ 062 | 673 | 455 | 258
i i i b ¥ ¥ 2 b b 4 s 2 4 2 |
Area Under Backfiling(Technical Reclamation) I | so0 | 2963 [aas | 1235 [257] 1823 [287| 3096 [ 257 | 3006 [ 143 | 2581 [ 206 | 1308 [ 067 | 933 | 995 | 2262 | 343 | 2569 | 161 | 2233 | 088 | 1346 | 148 | 1607 [ 3630 | 205
I i i i |
Total Area under Mine Operation 625 | 5144 | 542 [ 21.06 [6.78 ] 48.09 [549] 5922 | 551 [ 8374 [ 2.87 [ 5181 | 590 [ 3746 [ 3.15 [ 43.87| 1814 | 4124 | 570 | 42.69 [ 3.64 [ 5049 [ 2.89 | 44.19 | 401 [43.54] 7575 [ 42.89 |
1 1 1 1 1 ]
£ [Reservoi, malah, ponds ctc. B (o7 40 [oa6 | 1719 [o0s]| 057 [002] 022 [ 001 | o015 [003 | 054 [ 038 | 241 [ 009 | 125 | 052 | LIS | 020 | 150 | 006 | 083 [ 003 | 046 | 019 | 206 | 224 | 127
<
? | Total Waterbodies 007 [ 140 [ 046 [ 179 oos] o057 Joo2] 022 [ 0ot [ 015 [ 003 ] 054 [ 038 [ 241 | 009 [ 125 | 052 [ 118 [ 020 [ 150 [ 006 | 083 | 003 [ 046 | 019 [ 206 [ 224 [ 127
GRAND TOTAL 12.15 ] 100.00 [ 25.74] 100.00 [ 14.10] 100.00 [ 9.27 [ 100.00] 6.58 | 100.00 | 5.54 [ 100.00 | 1575 ] 100.00 [ 7.18 J100.00] 4399 | 100.00 ] 13.35 | 100.00 | 7.21 [100.00[ 6.54 | 100.00 | 9.21 [100.00] 176.61 [ 100.00
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3115|400 85°TI'O"E 311@300 85"8:'03:‘;15}200 85?31%50 Area Statistics -Ananta OC (2025)
Classes Colour Core
Levell Level Il Area % of
o N . eve (sq km) Total
8 o Urban Settlements 0.00 0.00
2 W E _§ Settloments |Ruzal Sctllements 013 107
o S Industrial Settlements 0.38 3.13
o S L= Total Settlement Area 0.51 420
& o Dense Forest 048 305
2
~N Forests  |Open Forest 0.52 4.28
Total Forest (A) 1.00 8.23
Scrubs (B) 0.91 7.49
Social Forestry 017 1.40
o . Plantation on OB 0.08 0.66
o Plantation
<t | 8 Vo Orchard 0.00 0.00
Sl |5 Plantation on Backfil 0.89 733
™~ - Total Plantation (C) 1.14 9.38
M~ Total Vegetation (A+B+C) 3.05 25.10
& = Crop land 0.00 0.00
g f:, Agriculture Fallow Land 1.11 914
0 - % Land  |Only Crop Land 0.00 0.00
8 C(‘D Total Agriculture Land 1.11 9.14
« Waste Land [ YT 372
(=] 0.00 0.00
> & Waste Land Fly Ash Pond
o & Sand Body 0.00 000
E -8 Total Waste Land 1.06 8.72
~
e Coal Dump 0.31 2.55
Coal Quarry 2.20 18.11
Advance Quarry Site 0.06 0.49
Mining Area|Quarry Filled with Water 0.07 0.58
Barren OB Dump 0.01 0.08
% % Backfill 3.60 29.63
%_ INDEX &= Total Mining Area 625 5144
e ) B Water Body |River/ Ponds 0.17 1.40
&{| =3 Minc Lease Boundary 23 Total Area 1215 | 100.00
M~ || — r i o
~ Coal Transportation Road / Customer Mahanadi Coalfields Limited
Other Road Title Job No.
= Haul Road Land Reclamation Monitoring of OC Projects
; 564924124
= Coal Cortidor _
“——  Quany Limit in;:dm o s Actwity | Name Designation Signature Date
Decoaled Area Status of Ananta OCP | Prepared | 4 gioyas | CM (Geoiogy) | AABwias
=l Coal stock based on Satellite Data
Sump (IRS-R2A/L-IV) of the . . g
§ Overburden Dump year 2025 Checked | SMishra | GM(Mining) \> v~
J B3 Backfilled Area y < 5
E — L Approved | M. Rastogi | GM(Geomatics) }___,.ﬂ-,")‘—
0 i =l Forest Boundary Plati Scale: 0 0325 0.65 1& sheet 1
m
8 = Excavated area DrgNo. HQREM 07 Ad 25 01 REV .0
T T T T T
3115400 g5°7'g"E 3116800 85°8'G'E 6200 8419608
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= A0 T A
3 SETID 37104085°40°E 3111600 8530200 3TT4EDE0'E Atca Statistics Balram OC (2025)
o N § Classes Colour Core
E I E LevelI LevelIL Area ool
= W B (sq km) | Total
w o % Urban Settlements 0.00 0.00
8 = T " Rural Settlements 0.64 249
o o Industrial Settlements 0.51 1.98
8 | 8 Total Settlement Area 1.15 4.47
5 | o Dense Forest 019 | 074
= E Forests QOpen Forest 1.59 6.18
Total Forest (A) 1.78 6.92
Scrubs (B) 543 | 2110
&= Social Forestry 038 1.48
8 o Plantation on OB 0.22 0.85
E T | g Plantation Area |Orchard 0.00 0.00
£~ _E Plantation on Backfil 097 | 3.77
S d Total Plantation (C) 1.57 6.10
o 8 Total Vegetation (A+B+C) 8.78 3411
- Crop land 233 9.05
b=1 . Fallow Land 537 2086
=X § A L 0.00 | 0.00
b F< Total Agriculture Land 770 [ 29.91
K Waste Land I 22 | ses
Fly Ash Pond 0.00 0.00
; Wasteland:. ¥/ insdy 000 | 000
§ Y G ' . Total Waste Land 223 5.66
8 ; S el BALRAM OCP g Dy a7 [ 105
s ; L E Coal Quarry 104 | 4.04
3 Advance Quarry Site 0.24 0.93
o~ Mining Area | Quarry Filled with Water 0.56 2.18
Barren OB Dump 0.13 0.51
o Backfill 3.18 12.35
3. = Total Mining Area 542 | 21.06
E L g Water Body |River/ Ponds 0.46 1.79
k= = Total Area 25.74 | 100.00
= INDEX Customer Mahanadi Coalfields Limited
§ = : £ Title Job No.
1| =53  Mine Lease Boundary L g Land Reclamation Monitoring of OC Projects
E Coal Transportation Road - 36422010
— Other Road E Subject Activity Name Designation Signature Date
———— Haul Road Land Reclamation
Coal Corridor Status of Balram OCP | Prepared | 4 gicwas CM (Geology) ABLH@
o |[[=— Quarry Limit based on Satellite Data
§ ||—— DecoaledArea S qg’fozz‘:ﬂ"w) ofthe |\ cved | smishes | GMMining) \ j/”/
S | == Coal stock = ¥ - i)
] [S)?:r%urden Dump k Approved | M. Rastogi | GM(Geomatics) ﬁ_w'n/"br’
z = Backfilled Area = f# ﬂ-—ﬂ'ﬁ?’"g e O PR
e | =3 Plantation Area = ) emp ﬁle Scale: : : B Sheat 1
§ [  Forest Boundary 8 Drg No. HQREM 07 A4 2502 FEVHG O
&1 Excavated area =
E T T T T TT T TT o™
BESINE 311040085°4'0"E 3111600 85°8'AH00 31140850
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775500 85°9I‘0"E 3120000 3@5'“2‘@0"E 3122400 85“1: ‘0"E 3123800 831 ?Ial‘@tlﬁ 3126000 851 IS‘O"E
N =]
|
=
W E
S
=
% z
=] =
o ™ uw
& =
o™
o
(=]
=]
bl o
~ o
- <
=
s T
LINGARAJ OCP
o
S Area Statistics Lingaraj OC (2025)
= Classes Colowr | Core o
& Area | %hof | &
rls_ Levell Leve HII (sqkm) | Totl @
e Ustan Settemens 044 | 313 e
o™ Fural Seut 0.15 106 o
Se = 2
Iretustrisl Settlemants 0.50 555 ™
Total Settlement Area Loy 773
[Diznzs Forest 000 0.00
Forests |OpenForest 038 277
[Total Forest (3) 039 | 277
Scrubs (B) 165 | 1170
Social Forsry 048 | 340
Fanstion m OB 065 | 461
2 || PentatonAren |Cochase 000 | 0.00
= Diznration on Bacil 017 | 1n Customer Mahanadi Coalfields Limited
S ot Fsion (€ RO D INDEX . g
Total Vege tation (A~B=C) 334 | 2369 itle . L ) Job No. =
Crop ans 018 | 128 £ Mine Lease Boundary Land Reclamation Manitoring of OC Projects - s
i Fater Lans 075 | 3% 5
s Oty Crop Land 000 | 000 Goal'Transportation-Koad Subject Activity Name Designation Signature Dae
Totnl Agricuure Land 093 [ 660 Other Road Land Raclamation
[Wezrs Land [N 153 | 1333 Haul Road Status  of Lingaraj | Prepared |, gigyze | CMI(Geology) At
£ Woste Lang [yt Bond gﬁ m Coal Corridor OCP based on Satellite
o Sami Body : . il i o R v e A =z
o Total Wiste Lona 158 | 1333 Quarry Limit Datn (RSRIAL-IV)| crerkea [swisws | Gmmainng | %507 Z
0 [Cosi Domp Ty Decoaled Area of the vear 2025. 7 B
=2 " Coal stock w
] Coalges 271 | 1923 " o
o [agvenca mgu.g— Sus 036 | 184 __ Sump ol Approved | M Resiogi | GMiGeomatis) | s atRbi &
B_)| Mimine Aren [Qusry Filed wits Waser 170 =3 Overburden Dump {I!zaimléwlz
= 468 B2} BackflledArea cmpde [5@= 0 035 05 1 Shest 1 -
r": 18.23 | )| Pl ion A 1».. st Km %
— : aplahionATes Drefo. HQREM 07 A4 2505 A S =
Total Minmg Ares 4809 —_ Forest Boundary F=
Water Body_|River/ Ponds 057 ] Ex ted Plat -
Total Ares 100.00 EAvaion area
T T T T T 1] | 1
85°90°E 3120000 124600 0'E 3122400 85°11'0'E B2FROGE 326000 g5*130E
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3113638 85°60E 3114878 B5°630'E IRFTHE 857307238 85°80'E
8 z
e N 3
i ™ o
R ¥r
S o
o
(== ]
= " o
£ 2
= z
o =]
& el
= iy
o o
o
2 z
2 _g;
8 e
o~
=
- z
o ] o
L L.
2 i
o =]
1 =
& B
o o4
e
=
=
2 z
£ i 2
2 INDEX | 2
S o g
o [:=  Mine Lease B oundary e
= ||—— Coal Transportation Road
& ||—— OtherRoad -
- ||—— HaulRoad |5
Z ||=— Coal Corridor =
o ||+ Quarty Limit 'z
29|~ Decoaled Area | &
b= = Coal stock o
™ Sump 5
Owerburden Dump
L Backfilled Area
- Plantation Area
o = Forest B oundary Plat
o] 3O  Excavated area
= T T T ) S T
B 85°6'0"E 3114838 g85°6'30'E NPT E gee7' {238 85°8'0"E

Area Statistics -Bharatpur OC (2025)
Classes Colour Core
Area 2oof
Levell Levelll (sq km) | Total
Uthan § ettlements 0.00 0.00
Rural Setlements 0.04 043
Settlements | il Setmonts 032 | 343
Total Settlement Area 0.36 3.88
Dense Forest 0.02 022
Forests (Open Forest on 011
Total Forest {A) 0.03 032
Scrubs (B) 036 | 388
Social Fore 0.14 151
Plantation on OB 0.43 464
Phntation Area |Orchard 0.00 0.00
Plantation on Backfill 1.56 16.83
Total Phantation (C) 213 | 22.08
Total Vegetation (A+B+C) 2.52 27.18
Cropland 0.06 0.65
% Fallow Land 043 4 64
Agriculture Land Oty Crop Land 0.00 | 000
Total Agriculture Land 0.49 529
Waste Land - 0.39 421
Waste Land Fly AshPond | 000 0.00
|Sand B ody 0.00 0.00
Total Waste Land 0.39 421
0.25 270
1.18 12.73
0.15 162
Mining Area 0.95 10.25
0.09 0497
2.87 30.96
5.49 59.22
Water Body |River/ Ponds 0.02 | 022
[Toral Avea 9.27 | 100.00
Customer Mahanadi Coalfields Limited
Title Job No.
Land Reclamation Monitoring of OC Projects
564524124
Subject Activity Name Designation Sgnature Date
Land Reclamation
Status of Bharatpur | Prepared | o giguze | CM (Geolbgy) AB;,H@
OCP based on Satellite
?f"‘ze E::f Z;)Ri‘gﬂ“ )| thecked | smishea | GMiwining \."7 g
Approved | M. Rastogi | GM(Geomates r&
Scale: U 03 U8 W-f(m Sheet 1
Drg No. HQ REM 07 A4 2504 REV No. g
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3118|558 3\53%%@58 312[}558 85"100"53121558 312%558 85°11'0"E Area Statistics -Bhubaneswari OC (2025)
1 1 1
Classes Colour Core
Area Yoof
N Levell LevelIl (sq km) | Total
E_ w E 5 Urban 8 ettlements 0.00 0.00
= v Gettlements |2zl Setfements 0.02 030
™ S [ Industial §ettlements 020 | 304
™~ Total Settlement Area 022 | 334
Dense Forest 0.00 000
Forests Open Forest 017 258
Total Forest (4) 0.17 2358
% z Scrubs (B) 025 | 380
3 - o Social Forestry 0.03 046
& [ & Plantation on OB 000 | 000
E_ = Plantation Area |Orchard 0.00 0.00
o= B Plastation on Backfil 000 | 137
iar] Total Plantation (C) 0.12 182
Coal Stock —— i . Total Vegetation (A+B+C) 0.54 821
Crop land 0.00 000
Fallow Land 0.13 198
Agriculture Land
L e Onity Crop Land 0.00 000
Total Agriculture Land 0.13 198
o Waste Land P o7 | 2ss
o [+]
o o ) Fly AshPond 0.00 | 000
B B WasteLald | mEsly 000 | 000
~ Total Waste Land 0.17 258
C oal Dump 0.09 137
Coal Quarry 221 3359
% =z (Advance Quarnry Site 0.36 547
% e _g Mining Area  |Quarry Filled with Water 0.28 426
:% = Barren OB Dump 0.00 0.00
) & |Eacm 257 | 39.06
o] © [Total Mining Area 551 | 83.74
i =0 Water Body |Ritcn‘ Ponds 0.01 0.15
55 [Total Area 6.58 | 100.00
INDEX = —
— Customer Mahanadi Coalfields Limited
.=  Mine Lease Boundary Title 1ob No.
———  Coal Transportation Road Land Reclamation Monitoring of OC Projects
564524124
——  Other Road
w ——— Haul Road Subject Activiey Name Desgnation Signature Date
S |== Coal Corridor @ |Land  Redamation ;
E U Quarry Limit e Status . of | Prepared A Biswas | CM (Geology) ABM@
———  Decoaled Area s Bhubaneswari  OCP
— Coal stock based on Satellite Data
£ - Sl?:h; * o |(RSR2ALIV) of the Checked | SMshra | GM{Mining)
2 1| & Overburden Dump = year 2025
Fe =) Backfilled Area - - z :
B ) Approved | M. Rastogi | GM({Geomatics) A
8 [  Plantation Area Plate ) ’“‘—”b"
] Forest Boundary o 7 |Sde 0 0275 055 11 Sheet 1
— Excavated area i I e— 0]
DrgNo. HQ REM O7 A4 2505 REV No. 0
49 0 C 16 ? H
3118658 26448658 3120858 85°10'0"2121658 3122658 g5°110"E
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3116269 8 TICE 311746085°80E FRE 85°90E19860  85°YI0E Avea St tistics ~Jagumeth OC (1025
1 1 1 1 il 1 1 1 Classes Colour Core
N Levell Levelll (sf:;) ;’:;f
X Urban Settlements 0.00 0.00
W==L Gl Rua Settemerts 002 | 036
z |} R — 013 | 271
= = T otal Settlement Area 017 .07
. _8 Diense Forsst 000 0.00
. _g Forests |Open Forst 002 0.36
-% T otal Fore=t (4) 02 036
= Serubs (B) 017 | 307
S ocial Forsstry 0.10 181
Flantztion on OB 0.0 0.00
Pl Area |Orchard 0.00 0.00
z z Plantation on Backfill 168 | 3051
E;.;- _g T atal Plantation (C) 1.79 3231
< et T otal Vegetation (A+B=C) 198 | 3574
o = Crop tand I 001 | 018
Ly
2] - < Faflow Land 011 | 199
£ K § Agricalture Land |y 1 Crop Land 000 | 000
o T otal Asricukure L and 012 217
= Wasts Land P 032 | asi
g z y - =
: S e
e G : ;
g B T otal Waste L and 6.68
& g C sl Dump 2.53
|C cal Qruarry 1083
| Advance Quamy Site 1.3
§ =T Mining Area ; Filled with Water 1137
=" B = Bamren OF Dump 0.00
_g = B acidill 25.81
i~ By T otal Minins Area 5181
:c.\‘ to Water - |River Ponds 0.54
& T otal Area 100.00
Customer Mahanadi Coalfidds Limited
INDEX
Titde JobNo.
5 = MinsLzase Boundary Land Reclamation Menitoring of OC Projects
fo | |—— Coal Transportation Read P Seasa124
e |—— DiherRoad E Subject Activity Name Designation Signature Datz
g =——  HaulRoad - Land Reclamation A -
& ||=== Coal Comidor Status of Jagannath |Prepared |, o CM [Geology) Breas
S QuayLimt OCP based on Satellite =
1 Coalstock . Data (IR S;RZA"I' TV | checked | smishes | amimining) Y A
Sump of the year 2023. o
IE3 Orzsbordzn Domy
= .ﬁ Backflled Ara # = , |Aperoved | M. Restogi | GM(Geomatics) r_,..ﬁ:.!\‘-—
g + ) = Flantation Arsa o Bl o .‘)'“5
3 [1  FomstBoundary -2 | Seale 0 03 08 12 Sheet 1
= 1 Excavatad arza = Vi Reina 1Km _
o Drg No. HQ REM O7 A4 23506 BEWMO O
T T T T T T T
3116263 85°730°E 3117469 85°3°0°E IS E 85°g' 0519869 85°9°30°E 3121069
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3103514 83°00'E 3104514 310586 1'0"E 3106514 831 204E4 3108514 Area Statistics -Hingula OC (2025)
ﬁ_ “ Classes Colour Core
E N | 2 Levell LevelLll Area % of
- _,%L i ik Ve, (sqkm) | Total
Urban Settlements 0.01 0.06
Setilements RuralS-d't!emems 0.19 121
Industrial Settlements 0.06 0.38
Total Settlement Area 0.26 1.65
Dense Forest 0.93 5.90
2 A Forests Open Farest 1.56 9.90
& :% Total Forest (A) 2.49 15.81
:x?l o Scrubs (B) 2.62 16.63
& Social Forestry 020 | 184
Plantation on OB 0.07 0.44
Plantation Area |Qrchard 0.00 0.00
Plantation on Backfill 0.09 0.57
© Total Plantation (C) 045 2.86
o1 = Total Vegetation (A+B+C) 556 | 3530
= K Crop land 011 | 0.70
E
i 2.01 12.76
Agriculture Lana L2 Land
Only Crop Land 0.00 0.00
Total Agriculture Land 2.12 13.46
Waste Land [ 147 | o3
z
= z Waste Land Fly Ash Pond 0.00 0.00
e o Sand Body 0.06 0.38
g % Total Waste Land 153 | o1
i~ Coal Dump 042 | 267
Coal Quarry 1.56 9.90
Advance Quarry Site 0.18 1.14
Mining Area |Quarry Filled with Water 0.79 5.02
Barren OB Dump 0.89 5.65
© Backfill 2.06 13.08
=8 = Total Mining Area 590 37.46
N : ; . B Water Body  |Rive1/ Ponds 0.38 2.41
INDEX { Sl [ Total Area 15.75 | 100.00
Customer Mahanadi Coalfields Limited
Mine Lease Boundary 5
Tile JobNo.
=z Coal Transportation Road Land Reclamation Monitoring of OC Projects
o ||—— Other Road = 564924124
B1|—— Haul Road _g Subject Activity Mame Designation Signature Date
§ s (oal Corridor 1 Land Reclamation -
7|  Quamry Limit € | Stams of Hingulz OCP | Prepared | 5 pryms | CM (Geoloy) ABnaas
= Wl based on Satellite Data
Decoaled Area -y SRIAT fh
= Coal stock kT (RS- -IVofthe | o ied | smishra GM{Mining)
Siitip year 2025 Y
&_?? gv :g_‘;;:dmAD"mp Approved | M._Rastogi | GM{Geomatics) F—,,.;}"I‘—
A 1 rea
[  Plantation Area mnle 0 025 05 1 Sheet 1
= — Forest Boundary :;,fgy mdi Km
al|l O™ Excavated area Drg No. HQ REM 07 A% 25 07 e s
S
L g5o00E 3104514 085861 0"E 3108614 oE*OIEE T0fs14
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Area Statistics -Kaniha OC (2025)
Classes Colour Core
. . Area % of
Level-I LevelII (sq km) | Total
Urban Settlements 0.00 0.00
Seftlements Rural Settlements 0.24 334
" |Industrial Settlements 011 153
Total Settlement Area 0.35 4.87
Dense Forest 0.00 0.00
Forests Open Forest 0.01 0.14
Total Forest (A) 0.01 0.14
Scrubs (B) 0.58 8.08
Social Forestry 0.09 125
Plantation on OB 0.00 0.00
Plantation Area |Qrchard 0.00 0.00
Plantation on Backfill 0.00 0.00
Total Plantation (C) 0.09 1.25
Total Vegetation (A+B+C) 0.68 9.47
Crop land 0.14 195
1.72 23.96
Agriculture Land Fatiow [and
Only Crop Land 0.00 0.00
Total Agriculture Land 1.86 25.91
Waste Land D 105 | a6
0.00 0.00
Waste Land Fig s Pond
Sand Body 0.00 0.00
Total Waste Land 1.05 14.62
0.18 251
1.51 21.03
Advance Quarry Site 0.09 1.25
Mining Area  |Quarry Filled with Water 0.04 0.56
Barren OB Dump 0.66 9.19
0.67 933
Total Mining Area 3.15 43.87
Water Body  |River/ Ponds 0.09 1.25
Total Area 7.18 100.00
Custormer Mahanadi Coalfields Limited
Title Job No.
Land Reclamation Monitoring of OC Projects
564324124
Subject Activity Name Designation Signature Date
Land Reclamation .
Status of Kaniha OCP | Prepared | gigwas | CM(Geology) | AR
based on Satellite Data
(RS-RIAL-IV)of the | ¢y | smishra GM(Mining)
vear 2025
Approved | M.Rasiogi | GM{Geomatics)
()
i
= | Scale: 0 02 04 08 1.2 |Sheet 1
Gant/ € M‘..{.“ —  ea———Km
Drg No. HQ REM 07 A4 2508 REV No.Q

3106969 ES“ZI'O"E 3107769 3108569 85"%‘0"E 3109369 3110169 BS“ﬁ'G‘fEulgss‘
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g e
£
INDEX
Mine Lease Boundary
i Coal Transportation Road
0 Other Road
& w0
& Haul Road |
= Coal Corridor =
Guarry Limit T
Decoaled Area
Coal stock
= Sump
= Overburden Dump z
& Backfilled Area -
:‘; Plantation Area o=
Forest Boundary &~
Excavated area
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o INDEX
E= Mine Lease Boundary
Coal Transportation Road
——  Other Road =
= ——— Hal Road %
ﬁ_ =—— (oal Corridor ﬂ‘g
& Lt~ Quarry Limit &~
o —— Decoaled Area
s Coal stock
Sump
Overburden Dump
i Backfilled Area
—/ Plantation Area
= Plat | | Forest Boundary %
g - o | Excavated area [
bl ) ) ) 1 -[lé
S Bsag0E 29837450 835618 83°5 POPET93 83°52 0"2986793 83°53'0'E

Area Statistics -Integrated Lakhanpur-Belpahar-Lilari OC (2025)
Classes Colowr Core
Level-1 Level-Il {S‘:’;:l} To’: ;{
Urban Settlements 0.01 0.02
T T Rural Setdements 025 057
Industrial Settlements 0.70 1.59
Total Settlement Area 0.96 218
202 459
Forests 551 1253
Total Forest (A) 7.53 17.12
Scrubs (B) 5.36 1218
Social Forestry 0.70 1.59
Plantation on OB 1.14 2.59
Plantation Area |Orchard 0.00 0.00
Plantation on Backfil 1.83 439
Total Plantation (C) 3.77 8.57
Total Vegetation (A+B+C) lo.66 | 37.87
Crop land 021 0.48
g Faliow Land 3.63 8.25
Agriculture Land Oy Crop Land 0.00 0.00
Total Agriculture Land 8.73
Waste Land 8.80
. Fly Ash Pond 0.00
Waste Land Sand Body 0.00
Total Waste Land 3.50
Coal Dump 136
Coal Quamy 1321
Advance Quany Site 1.82
Mining Area  |Quarry Fied with Water 1.32
Bamen OB Dump 0.91
[Backdill 2262
Total Mining Area 4124
Water Body _ |River/ Ponds 1.18
Total Area 100.00
Festomer Mahanadi Coalfields Limited
Title Iob No-.
Land Reclamation Monitoring of OC Projects
564924124
Subject Activity Name Designation Signature Cste
Land Eeclamation
Status of Integrated |Preparsd |, g .. | CM [Geology) ,ABW@
Lakhanpur-
Belpahar Lilari OCP
based on Satellite Data | Checked | 5.Mishra GM [Mining) \,*/
(IRSRIALIV) of the it
year 2023,
3“51 Approved | M. Rastogi | GM (Geomatics) f,._.:f,”‘)g'
o [s= o s 1 2 Shest 1
it Km
Drg No. HQ REM O7 A4 25 03 EvhaO
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B3°530'E 2038574 83°540'E
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= INDEX =
< o~
o = Mine I ease B oundary
= Coal Transportation R oad
— Other Road
== Haul Road
—— Coal Corridor
Y——— QuarryLimit
= DecoaledArea
[ cCoal stock
- Sum
=35 Overburden Dump
[EZ]  BackfilledArea
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Area Statistics -Samleswari OC (2025)
Classes Colour Core
Leveld Leveldl (S‘:":l) ;’tt”ﬂf
Urban Setfements 0.003 002
Rural Setil 0.19 142
Settl
Industrial Setdements 024 180
Total Settl Area 0.43 324
Dense Forest 0.16 120
Forests |Open Forest 040 300
Total Forest {A) 0.56 4.19
Scrubs (B) 216 | 1618
Social Forestry 047 352
Plantation on OB 049 367
Plantation Area |Orchard 0.00 000
Plantation on B ackfil 0.68 509
Total Plantation (C) 1.64 1228
Total Vegetation (A+B+C) 4.36 32.65
Croplnd 0.00 000
. Fallow Land 0.84 629
Apriculture Land |, CropLand 000 | 000
Total Agriculture Land 0.84 6.29
Waste Land [ 152 | 1363
P AshPond 0.00 0.00
i gm Body 000 | 000
Total Waste Land 1.82 13.63
Coal Dump 021 | 137
Coal Quany 162 | 1213
Advance Quarry Site 0.19 142
Mining Area Filled with Water 0.11 082
Barren OB Dump 0.14 105
Backfill 343 2569
Total Mining Area 570 42.69
Water Body  |River/ Ponds 0.20 1.50
Total Area 13.35 | 100.00
Customer Mahanadi Coalfields Limited
Tle Land Reclamation Monitoring of OC Projects | souatias
i::]l;:im Resduniafica Activity | Name Designation Signature Date
Status of Samleswari - P N
it [Tk | ATieras | [leg), | PR
?fa:;e gf;;%‘;‘?’l”m Checked |SMishra | GM(Mining) \;‘(};f
- Approved | M Rastogi | GM(Geomatics) | pas®B
tie e g Scater 1] 0.375 0.75 1. SKm Shest 1
. L L
e DrgNo. HQREMO7 A4 25 10 FEVNo O
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83?’@@’?1’%0 83°53;'1ﬂ¥5§g000 83°5:1'D"E 2090000
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1
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1
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1
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INDEX

Mine Lease Boundary
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Quarry Limit
Decoaled Area

Coal stock
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Overburden Dump
Backfilled Area
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868000 21°49'0'N 869000 21°49'30"N
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Area Statistics -Lajkura OC (2025)
Classes | Colour Core |
Levell LevelIl (5‘:"1:‘1) .;’:t:i
Utban Setd 1t 0.08 1.11
" Rural Setd 002 | 028
Industrial Settl 021 291
Total Settl Area 0.31 430
Dense Forest 041 5.69
Forests |Open Forest 0.33 735
Total Forest {A) 0.94 13.04
Scrubs (B) 0.74 | 1026
Social Forestry 0.09 125
Plantatio Plantation on OB 010 139
(Orchard 0.00 0.00
nArea
Plantation on Bacldill H' 012 1.66
Total Plantation (C) 0.31 430
Total Vegetation (A+B+C) 1.99 27.60
|Crop land i 0.00 [ 000
Agricult |Fallow Land 042 583
ure Land |0y Crop Land 0.00 | 000
Total Agriculiure Land 0.42 583
[Waste Land [ 079 | 1096
Naste L“Flv AshPond 0.00 000
Sand B ody 0.00 0.00
Total Waste Land 0.79 10.96
C oal Dump 0.08 1.11
|Coal Quarry 1.19 | 16.50
Advance Quarry Site 0.18 230
ining ArdQuarry Filled with Wa ter 0.04 055
Barren OB Dump 0.54 749
[Backs 161 | 2233
[Total Mining Area 3.64 | 50.49
Water BdRiver/ Ponds 0.06 | 083
[Total Avea 7.21 | 100.00
Custorier Mahanadi Coalfields Limited
Title Job No.
Land Reclamation Monitoring of OC Projects
564524124
Subject Activity Name Designation Signature Date
Land Reclamation
Status of Lajlura OCP | Prepared | 5 mowas | CM (Geology) | ABmwa
based on Satellite Data
(IRS-RIAL-IV) of the | checked | 5.Mishra GM(Mining) "‘\5‘,;‘?'//
vear 2025, L}
Approved | M. Rastogl | GM{Geomatics) p:"'k}"
5 WSH‘:!
v, cmﬂJ&W Scaler 0 0.275 0.55 1 1Km Sheet 1
Drg No. HOQREM 07 A4 2511 REVHND. 0

gaesq0 e 2000000

839595880

)
83°53'BEY000

]
83°54'30"E

2991000 ga°550"E
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83°44'0"E 2975@3146'0"E 2976881 Area Statistics -Garjanbahal OC (2025)
L L L A Classes Colour Core
Area Boof
N Levell LeveldI (sq km) | Total
=z Utban Setflem ents 0.00 0.00
Rural Settl 1t 0.07 107
= W %P E L Settlements |, wsirial Setflements 015 | 229
g' S % Total Settlement Area 0.22 336
Dense Forest 0.08 122
Forests OpenForest 0.50 7165
Total Forest (4) 0.58 887
Scrubs (B) 0.80 12.23
Social Forestry 0.04 061
Plantation on OB 0.04 061
Phntation Area |Qrchard i | 0.00 0.00
Plantation on Backdil H 000 | 000
= Total Plantation (C) 0.08 122
o = Total Vegetation (A+B+C) 1.46 22.32
g- 8 Crop land 015
& Agriculture Iang [F2low Land 2477
Oniy CropLand 0.00
Total Agriculture Land 24.92
=
- S Waste Land 474
= Ee Waste Land  [Ly-21Pond L
— o Sand Body 0.00
& Total Waste Land 4.74
Coal Dump 505
= Coal Quarry 14.68
1= == Advance Quarry Site 413
= = Mining Area | Quarry Filled with Water 061
2 = Barren OB Dump 627
| = Bacifil 1346
== Total Mining Area 44.19
o Water Body  |River/ Ponds 046
Total Area 100.00
5 INDEX Customer Mahanadi Coalfields Limited
Title JobNo.
Mine Lease B oundary Land Reclamation Monitoring of OC Projects
o Coal Transportation Road BT
E_ Other Road Subject Activity Name Designation Signature Date
Ele Haul Road Land Redamation 5
N Coal Corridor Status of Garjanbahal | Prepared |5 gioyoe | CMiGeobzy) | ARswas
Quarry Limit OCP based on Satellite
[C)galcua;;ﬁ?ma ?;ge Eﬁéﬁ?‘lﬁ ™) Checked S.Mishra GM [Mining) \Q: A,;;‘//
Sump & )
= 1 g:i?ﬁ(;ﬁzfnp 3"3,_ Approved | M. Rastogi | GM (Geomatics) I“""'P&“ -
| Plantation Area it am
= ForestB aundary g | 5ele o 0.325 0.65 13 Sheet 1
Plate-12 bt m
3  Excavated area Drg No. HOLREM 07 A4 25 12 REU Mo

£87680g3°440'E

297588460
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2671200 2977000 83744087250 2973600 83458 R0 2975200 83480150 2976800 Area Statistics Kulda OC 2025
Classes Colour Core
N Area %0 of
Levell Leveldl (sq km) | Total
w+ E Urben Settements 000 | 000
Fural Settlements 004 043
ttlem ent]
S == e il Settemerts 008 | 087
= % Total Settlement Area 0.12 1.30
Evgr o Dense Forest 034 3.69
& Forests |OpenForest 0.44 4.78
Total Forest {A) 0.78 847
Scrubs (B) 183 1987
& Social Forestry 027 | 203
o " =
(=) e . |Plantation on OB 006 0.65
= 2| chard 000 | 0.00
2 Planttion onBacldill 0.09 098
Total Plantation (C) 0.42 4.56
Total Vegetation (A+B+C) 303 3290
Crop end 031 | 337
o Agricult [Fallow Land 081 8.79
o
=1 = ure Land [Qsly Crop Land 0.00 0.00
=% FD% Total Agriculture Land 1.12 12.16
A = [Waste Land N o7+ | s03
= Fo L Fiv Ach Pond 000 | 0.00
] g [t LA dBosy 000 | 000
2 Total Waste Land 0.74 5.03
=} Coal Dump 0.18 1.85
2 ﬁ Coal Quarry 155 | 1683
ﬁ- o Advance Quarry Site 0.10 1.00
= Fining Ar§Quarry Fille d with Water 0.08 087
Batren OB Dump 0.62 6.73
[Backs 148 | 1607
[Total Mining Area 401 [ 4354
2 W'ltequRired Ponds 019 2.06
o B [Total Area 921 | 100.00
O [a]
2 INDEX Customer Mahanadi Coalfields Limited
. Title lobNa.
Pl Mine Lease B oundary Land Reclamation Monitoring of OC Projects
B Coal Transportation Road DELesiaE
=™ Other Road Subject Botvity | Mame Desgnaion Signature Date
= Haul Road Land Redamation .
= Coal Corridor Stams of Kulda OCP | Prepared | 4 gioyee | OV (Geoiozy) | ABewas
2 Quarry Limit based on Satellite Data
—— Decoaled Area (IRS-R2A/L-IV) of the " - LT P
Cal bk year2025. Checked SMishra GM[Mining) }‘"/
Sump
Owverburden Dumy z = »
Badkfilled Area p Approved | M. Rastogi | GM{Geomat s} p_p’f-'/‘l‘—
2 ]‘fam‘gﬂ A“;iv Sae 0 035 07 14 |sheet1
o ‘orest B oundary Km
@ Plate-13 Facavated area Drg No. HO REM 07 A4 25 13 AEV Na.0
L) ]
2971200 2972000 gaoqiqrR972800 2973600 greab @400 2973200 ga-AHEeR0
Job No. 564924124/(MCL) 21



CMPDI

STATUS OF LAND RECLAMATION IN ANANTA OCP
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Figure 3
STATUS OF LAND RECLAMATION IN BALRAM OCP
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Figure 4
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STATUS OF LAND RECLAMATION IN LINGARAJ OCP
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Figure 5
STATUS OF LAND RECLAMATION IN BHARATPUR OCP
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X
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Cover
Landuse /Cover Classes

Figure 6
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STATUS OF LAND RECLAMATION IN BHUBANESWARI OCP
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"
5 @2023
S m2024
<

02025
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Cover water
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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
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Figure 9
STATUS OF LAND RECLAMATION IN KANIHA OCP
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Figure 10
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STATUS OF LAND RECLAMATION IN INTEGRATED LBL OCP
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Figure 11
STATUS OF LAND RECLAMATION IN SAMLESWARI OCP
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Figure 12

Job No. 564924124/(MCL) 26



CMPDI

STATUS OF LAND RECLAMATION IN LAJKURA OCP
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Figure 13
STATUS OF LAND RECLAMATION IN GARJANBAHAL OCP
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Figure 14
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Area (Sg. Kms.)

STATUS OF LAND RECLAMATION IN KULDA OCP
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20°57'39", 85°8'9", 108°
25'Feb 2026 11:56:23

Photograph-1: Plantation on Internal OB/Backfill (Ananta OC Mine)

Je. 3 7 5% o WG

20°57'20", 85°4'58", 41.0m; 337°.
| 21 Feb.2026 11:56:13

71

Photograph-2: Platation on External OB (Balram OC Mine)
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20°57'21", 85°11'26", 51.0m, 21°
21 Feb 2026 13:32:00

Photograph-3: Plantation on Internal OB/Backfill (Lingaraj OC Mine)

Photograph-4: Plantation on Internal OB/Backfill (Bharatpur OC Mine)
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X4FX+7P, Hensamul, Odisha 759103, India
Latitude Longitude
20° 58' 16.44666" N 85° 8' 51.76628" E

Local 11:46:40 AM Altitude 102 meters
GMT 06:16:40 AM Thursday, 14.08.2025

Note : Plantation Site

Photograph-5: New Plantation on Internal OB/Backfill (Bhubaneswari OC Mine)

A
 DIVISION-ANGDL

KAS . SECTION DER!

GE- TALCHE

20°57:55", 85°7'51", 2:0m, 262
% 25Feb 2026 13:01:26

t‘;, y

Photograph-6: New Plantation on Internal OB/Backfill (Jagannath OC Mine)
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03/02/2026 11:20 am GMT+5
Gopalprasad, Odisha 759150, India
Lat: 20.966648 Long: 85.03812

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

Job No. 564924124/(MCL) 32



CMPDI

1°46'15" 83°51'4" 8
Eeb 202613:38:26

(b SRR bl PR 5

Photograph-9: Plantation on External OB (Integrated LBL OC Mine)
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L Vi) ; 7 B a0 73S Sy

Photograph-10: New plantation on Internal OB/Backfill (Samleswari OC Mine)

© 21°49117", 83°54'34%, 213.0m; 6°
" 17.Feb 202612:46:39"

Photograph-11: New Plantation on Internal OB/Backfill (Lajkura OC Mine)

Job No. 564924124/(MCL) 34



CMPDI

3 6Ps Map Camera

Barpali, Odisha, India &=
Raigarh - Sundargarh Rd, Barpali, Odisha 770076,
India
# Lat 22.021009° Long 83.773076°
' Wednesday, 18/02/2026 11:57 AM GMT +05:30

i

Photograph-12: Plantation on External OB (Garjanbahal OC Mine)

~ 9 = T e 5 %

Ny

SR 189.0m;1839
A N * 18 Feb 2026 12:24:23
{4 f \, ¢ 9 [ 3

Photograph-13: Safety Zone Plantation (Kulda OC Mine)
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1 | Land Reclamation ﬂ{&[ [EGRAR

2 | Over Burden YR

3 | Monitoring R

4 | Report gfdde

5 | Executive Summary HRIGRT AR
6 | Opencast Mine il W&

7 | Objective RO

8 | Methodology S YTt Srat ufdsan
9 | Table GINEZ

10 | List of Tables GIRCIEICIRSE]
11 | Map HHRA

12 | Social Forestry TSI dTfd!
13 | Plantation WYRITT

14 | Million YTHICY

15 | Background gyyfy

16 | Planning oG

17 | Asses STh el

18 | Status rRyfa

19 | Regularly R
20 | Satellite 3UUs
21 | Subsidiary &Iﬁﬁlm
22 | Production Sdlad
23 | Biological Reclamation Sifae FREZN
24 | Technical Reclamation NCABCH YToYR
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25 | Leasehold Area DETEHBI

26 | Excavated Area IG &
27 | Active mining gihg &=
28 | Environmental Protection TafaR0T TRE0T
29 | Remedial Measure SUARIHD SUIY
30 | Interval 3R

31 | Systematic Error Fafyd Ffed|
32 | Error 3grfgar

33 | Curvature dehdl

34 | Geometric ST

35 | Distortion fasuu

36 | Plantation TR

37 | Capacity &HdT

38 | Software TR

39 | Class I

40 | Accuracy getamdl

41 | Statistical Separation iRSTH 1T AhUT
42 | Cubic meter g

43 | Depicted CRIDIRID |
44 | Percentage fcr=rd

45 | Salient Findings H’@Jﬁﬁﬁﬁf
46 | Methodology Prat

47 | Data Procurement SICl oY

48

Satellite data Processing

SUUE STl YIIDHRU]

49

Rectification and geo-referencing

JUR 3R YI<H-
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50 | Image enhancement @‘%{IUT - Q’@

51 | Training set selection UiR1&0r Ae &1 Iad

52 | Classification and Accuracy assessment IR 3R W D] gelpdl
53 | Area calculation CERIES]

54 | Temporal Afhd

55 | Processing TRRHRUT

56 | Overlay of Vector data base Jdae? Sl 99 &I 3RUA

57 | Area calculation &ZRTUM-

58 | pre-field map preparation %Gﬁ%%ﬁﬂﬂ@fﬁ%ﬂﬁ
59 | Ground Truthing -9

60 | Ground Information Y-

61 | Interpretation YRAT

62 | Eco-system BN EIREIIGE

63 | Minor II'IHT*ﬁ

64 | Water Drainage SNACEAR)

65 | Interval AT

66 | Maximum 3fIHaHa

67 | Coal field DI &

68 | Design UR&H e

69 | Superimpose NI

70 | Update ST HRUT/AdHIHRT

71 | Cumulative IJaiRg

72 | Embankment dcdy

73 | Cluster il TUT YT TeHi & T
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ABBREVIATIONS
Sol Survey of India
MoEF&CC Ministry of Environment, Forest & Climate Change
CIL Coal India Limited
ECL Eastern Coalfields Limited
BCCL Bharat Coking Coal Limited
CCL Central Coalfields Limited
WCL Western Coalfields Limited
SECL South Eastern Coalfields Limited
NCL Northern Coalfields Limited
MCL Mahanadi Coalfields Limited
NEC North Eastern Coalfields
CMPDIL Central Mine Planning & Design Institute Ltd
NRSC National Remote Sensing Centre
R2/ R2A Resource-Sat Satellites
LISS -4 Linear Imaging and Self Scanning Sensor
FCC False Colour Composite
OoCP Opencast Project
UGP Underground Project
OB Over Burden
GCP Ground Control points
GIS Geographic Information System
WGS-84 World Geodetic System
UTM Universal Transverse Mercator
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GLOSSARY

Sl.

Term

Definition

Land Reclamation

To manage, reclaim and restore mined out/
degraded land as close as possible to its original
stage

Over Burden

The material that lies above the coal seam/ deposit

Monitoring

A process of evaluation to check or keep record for
a period of time.

Opencast Coal Mine

Open-pit mining, also known as opencast mining, is
a surface mining technique that extracts minerals
from an open pit in the ground.

Social Forestry

Social forestry is the management and protection
of forests and afforestation of barren and
deforested lands with the purpose of helping
environmental, social and rural development.
Plantation (Social/ Avenue or other) carried out
outside mining area.

Biological Reclamation

Plantation on Backfilled areas
(Stabilized Internal Dumps)

Technical Reclamation

Area under backfilling (Over burden dumped inside
the mine voids) in mining area.

Green Cover Generation

Total Plantation carried out in the lease area of
Project. This include Plantation on Backfill,
Plantation on OB and Social Forestry

Leasehold Area

The area, for which lease is granted for the
purpose of undertaking mining and allied
operations

10.

Excavated area

Mined out area which includes active mining, area
under backfilling and plantation on backfilled areas

11.

Active Mining

Mining areas which include Coal Quarry, Advance
Quarry, Quarry Filled with Water etc.

12.

Environmental Protection

It is the practice of protecting the natural
environment by individuals, organizations and
governments. Its objectives are to conserve natural
resources and the existing natural environment
and, where possible, to mitigate damage and
reverse trends.

13.

Remedial Measure

Any measure or action required or undertaken to
investigate, monitor, clean up, remove, treat,
prevent, contain or otherwise remediate the
presence or release of any hazardous substance or
activity.
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Every measurement differing from the true

14. | Systematic Error measurement in the same direction, and even by
the same amount in some cases

It refers to the improper positioning of any image
with respect to their true geographic position when
viewed in a properly scaled common image display
plane.

Land cover is what covers the surface of the earth
and land use describes how the land is used.

The closeness of agreement between a measured
quantity value and a true quantity value.
Environmental Clearance (EC) for any
developmental projects like coal mining projects
etc. has been made mandatory by the Ministry of
18. | Environmental Clearance Environment, Forests and Climate Change
(MoEF&CC) through its Notification issued on
27.01.1994 under the provisions of Environment
(Protection) Act, 1986.

Geo-referencing is the assigning of absolute
location of a data point or data points. Geo-
Rectification and  Geo- | rectification refers to the removal of geometric
referencing distortions between sets of data points, most often
the removal of terrain, platform, and sensor
induced distortions from remote sensing imagery
It is the process of modifying digital images so that
20. | Image Enhancement the results are more suitable for processing or
further image analysis.

It is a portion of a data set used to fit or train a
model for prediction or classification of values that
are known in the training set, but unknown in other
(future) data

It refers to the task of extracting information
classes from a multiband raster image. The
resulting raster from image classification can be
used to create thematic maps.

The 'temporal change' means the change in any
entity with a period of time.

Collection of primary/ basic information from

15. | Geometric Distortion

16. | Land Use/Cover Class

17. | Accuracy

19.

21. | Training set selection

22. | Image Classification

23. | Temporal Changes

24. | Ground Truthing ground realities for satellite image interpretation
and thematic mapping.
Group of opencast and/ or underground
25. | Cluster minesclubbed together for administrative purposes.
26 | ArcGIS GIS Software used for Map preparation
27 | ERDAS IMAGINE Satellite Image Data Classification Software
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