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1.0  Projects

2.0 Obijective

3.0 Salient Findings

Executive Summary

Land restoration / reclamation monitoring of 16 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 182.12 Km? of the 16 opencast
projects of MCL viz. Ananta, Balram, Lingaraj, Bharatpur, Bhubaneshwari,
Jagannath, Hingula, Belpahar, Lakhanpur, Samleswari, Lajkura, Siarmal,
Basundhara W. Extn., Garjanbahal, Kulda and Kahina considered for
monitoring during 2023-24; total excavated area is 68.51 Km?, out of which
7.94 Km2 area (11.59%) has been planted, 32.89 Km2 area (48.01%) is
under backfilling and 27.68 Km2area (40.40%) is under active mining. It is
evident from the analysis that 59.60% areas of the OC projects is under
reclamation (biological and technical) and balance 40.40% 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 2023 with respect
to the year 2022 in different projects, it is evident from the analysis that
total area under land reclamation has increased from 37.64 Km2 (Yr.2022)
to 40.83 Km2 (Yr.2023). Out of 16 projects of MCL, Belpahar OC ranks
on top for land reclamation (75.90%) followed by Balram OC (70.37%) and
Samleswari OC (70.02%).

Area of biological reclamation (plantation on backfill) has been decreased
nominally from 8.06 Km?2 (Yr.2022) to 7.94 Km2 (Yr. 2023) and area of
technical reclamation (area under backfilling) has increased from 29.58
Km2 (Yr.2022) to 32.89 Km2 (Yr.2023) in MCL. The increase of 3.19 Km?
in 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

Job No. 564922120 (MCL)
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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 16 OCPs of MCL
Under Monitoring for The Year 2023

Area Under Active
Mining 40.40%

@ Area Under Technical
Reclamation

@ Area Under Biological
Reclamation

OArea 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 2023

(Areain Sg.km.)

Technical Plantation Total Area Under
Reclamation Biological Reclamation Other Plantation i
Sl. Project Le::::Iold Le::et::)ld g Plantation on social Forest Area Under Active | Total Excavated (%2::::':2:-:1er Total Area Under
No. Area under Plantation on 34 Mining Area . Reclamation
Area 2020 | Area 2021 illi e ted/Backfilled A External Over |Avenue Plantation Generated in
Backfilling xcavated/Backfilled Area| Dump Etc. Leasehold)
1 2 3 4 5 6 7 8 9 10(=5+6+9) 11(=6+7+8) 12(=5+6)
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
1 _|Ananta 14.20 14.20 2.62 3.18 1.05 0.97 0.10 0.08 0.22 0.21 1.95 2.12 5.62 6.27 1.37 1.26 3.67 4.15
46.62% 50.72% 18.68% 15.47% 34.70% | 33.81% 9.65% 8.87% 65.30% 66.19%
2 _|Balram 13.09 13.09 2.98 3.05 0.98 0.94 0.22 0.22 0.35 0.32 1.58 1.68 5.54 5.67 1.55 1.48 3.96 3.99
53.79% 53.79% 17.69% 16.58% 28.52% | 29.63% 11.84% | 11.31% | 71.48% 70.37%
3 |Lingaraj 11.73 14.10 1.98 2.52 0.16 0.16 0.52 0.56 0.44 0.45 2.68 3.04 4.82 5.72 1.12 1.17 2.14 2.68
41.08% 44.06% 3.32% 2.80% 55.60% | 53.15% 9.55% 8.30% 44.40% | 46.85%
4 |Bharatpur 9.27 9.27 2.83 2.84 1.63 1.63 0.45 0.45 0.16 0.15 1.76 2.00 6.22 6.47 2.24 2.23 4.46 4.47
45.50% 43.89% 26.21% 25.19% 28.30% | 30.91% 24.16% | 24.06% | 71.70% 69.09%
5 |Bhubaneswari 6.58 6.58 2.29 2.45 0.02 0.06 0.01 0.01 0.09 0.06 2.17 2.11 4.48 4.62 0.12 0.13 2.31 2.51
51.12% 53.03% 0.45% 1.30% 48.44% | 45.67% 1.82% 1.98% 51.56% | 54.33%
6 h 5.54 5.54 1.05 1.11 1.80 1.78 0.00 0.00 0.15 0.11 1.13 1.31 3.98 4.20 1.95 1.89 2.85 2.89
26.38% 26.43% 45.23% 42.38% 28.39% | 31.19% 35.20% | 34.12% | 71.61% 68.81%
7 |Hi I 15.75 15.75 1.69 1.85 0.04 0.05 0.18 0.17 0.29 0.29 2.47 2.50 4.20 4.40 0.51 0.51 1.73 1.90
40.24% 42.05% 0.95% 1.14% 58.81% | 56.82% 3.24% 3.24% 41.19% | 43.18%
8 |Kaniha 7.18 7.18 0.36 0.49 0.00 0.00 0.00 0.00 0.07 0.09 1.48 1.57 1.84 2.06 0.07 0.09 0.36 0.49
19.57% 23.79% 0.00% 0.00% 80.43% | 76.21% 0.97% 1.25% 19.57% 23.79%
9 [Belpahar 14.44 14.44 3.50 3.80 0.66 0.61 0.48 0.35 0.50 0.50 1.33 1.40 5.49 5.81 1.64 1.46 4.16 4.41
63.75% 65.40% 12.02% 10.50% 24.23% | 24.10% 11.36% | 10.11% | 75.77% 75.90%
10 |Lakh 22.40 22.40 4.76 5.26 0.89 0.99 0.59 0.59 0.38 0.35 3.99 4.48 9.64 10.73 1.86 1.93 5.65 6.25
49.38% 49.02% 9.23% 9.23% 41.39% | 41.75% 8.30% 8.62% 58.61% | 58.25%
11 [Samleswari 13.35 13.35 3.12 3.22 0.66 0.61 0.49 0.49 0.48 0.47 1.45 1.64 5.23 5.47 1.63 1.57 3.78 3.83
59.66% 58.87% 12.62% 11.15% 27.72% | 29.98% 12.21% | 11.76% | 72.28% 70.02%
12 |Lajkura 7.21 7.21 1.32 1.52 0.16 0.13 0.19 0.12 0.16 0.16 1.07 1.14 2.55 2.79 0.51 0.41 1.48 1.65
51.76% 54.48% 6.27% 4.66% 41.96% | 40.86% 7.07% 5.69% 58.04% | 59.14%
13 |Siarmal 22.90 22.90 0.00 0.00 0.00 0.00 0.00 0.00 0.61 0.59 0.00 0.00 0.00 0.00 0.61 0.59 0.00 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2.66% 2.58% - -
1 ::::"dh"'" W 32 3.23 0.00 0.00 0.00 0.00 000 | 000 | 003 | 003 | 000 | 000 | 000 | 000 | 003 | 003 | o000 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.93% 0.93% = -
15 |Garjanbahal 6.54 6.54 0.17 0.43 0.00 0.00 0.00 0.00 0.03 0.02 0.79 0.98 0.96 141 0.03 0.02 0.17 0.43
17.71% 30.50% 0.00% 0.00% 82.29% | 69.50% 0.46% 0.31% 17.71% 30.50%
16 (Kulda 6.34 6.34 0.91 1.17 0.01 0.01 0.01 0.01 0.03 0.03 1.76 171 2.68 2.89 0.05 0.05 0.92 1.18
33.96% 40.48% 0.37% 0.35% 65.67% | 59.17% 0.79% 0.79% 34.33% | 40.83%
L Total 179.75 182.12 29.58 32.89 8.06 7.94 3.24 3.05 3.99 3.83 25.61 27.68 63.25 68.51 15.29 14.82 37.64 40.83
46.77% 48.01% 12.74% 11.59% 40.49% | 40.40% 8.51% 8.14% 59.51% | 59.60%

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”

vil
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FIG 1.1 LAND RECLAMATION STATUS OF PROJECTS IN TALCHER CF, MCL, YEAR 2023
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Fig.1.1: Land reclamation status of OC projects in Talcher CF, MCL for the year 2023
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FIG 1.2 LAND RECLAMATION STATUS OF PROJECTS IN IB VALLEY CF, MCL, YEAR 2023
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Fig.1.2: Land reclamation status of OC projects in Ib Valley CF, MCL for the year 2023
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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, a revised work order was issued vide letter
no. CIL/WBP/Env/2011/4706 dated 12.10.2012 from Coal India Limited for the period
2012-13 to 2016-17 followed by another work order vide letter no.
CIL/WBP/Env/2017/DP/8477 dated 21.09.2017 from Coal India Limited for the period
2017-18 to 2021-22 and another work order on CIL/ENVT/2022-23/W.0./10899 dated
06.07.2022 for land reclamation monitoring of 110 opencast projects and vegetation
cover monitoring of 13 major coalfields for the period 2022-2024. According to this work
order, all mines in CIL with output capacity of 5 million cu. m (Coal +OB) shall be
monitored every year and all mines below this capacity shall be monitored at an interval
of 3 years. Total 13 number of coalfields in CIL shall also be monitored between 2022-
2024. The result of land reclamation status of all such mines to be put on the website of
CIL, (www.coalindia.in), CMPDI (www.cmpdi.co.in) and the concerned coal companies

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

Job No. 564922120/(MCL) 1
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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.

1.4  Present report is embodying the finding of the study based on satellite data of the year
2023 carried out for 16 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:
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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.

Satellite Data Used: The following data are used in the current study,
IRS-R2/LISS-IV data of 5t March, 2023 for mines of Talcher Coalfield and
IRS-R2A/LISS-IV data of 16! February, 2023 for mines of |b 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 enhancement is 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.

) 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

Job No. 564922120/(MCL) 4
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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.

. 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.

. 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 2023.

* Ananta

= Balram

» Lingaraj

= Bharatpur

= Bhubaneswari
= Jagannath

» Hingula

= Kaniha

= Belpahar

= Lakhanpur

= Samleswari

= Lajkura

= Siarmal

= Basundhara West Extension
= Garjanbahal

= Kulda

4.2  Area statistics of different land use class present in the mine leasehold of the above
projects for the year 2023 are shown in the Table -1. Land use maps derived from
satellite data are shown in Plate 1 - 16. Land reclamation status of the above
mentioned 16 projects, are mentioned in the tables 2.1 and 2.2 for the year 2023.
Year wise changes in the different land use classes based on satellite data are
depicted in Bar Charts in Fig. 3 - 18.
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4.3  Study reveals that out of total 68.51 Km? excavated area; 40.83 Km? area (59.60%)
is under reclamation. Out of which 7.94 Km?2 (11.59%) area has been re-vegetated
and 32.89 Km? (48.01%) area is under backfilling.

4.4  Total Area under active mining has increased from 25.61 Km2 (Yr. 2022) to 27.68
Km2 (Yr. 2023).

4.5  Analysis of satellite data indicates that plantation on backfill has reduced in some
projects as Ananta, Balram, Jagannath, Belpahar, Samleswari and Lajkura for fresh
backfilling activities and for construction of roads, camp, silo and railway connectivity

projects.

4.6  Plantation on External OB dump has marginally reduced in Ananta, Hingula,
Belpahar and Lajkura OCP due to construction of camp, silo and roads. Area of Social

forestry has reduced marginally in some projects due to mine advancement.

4.7  Study also reveals that area under barren backfilling (Technical Reclamation) has
increased from 29.58 KmZ2in 2022 to 32.89 Km2in 2023.

4.8 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.

4.9  On comparing the status of land reclamation for the year 2023 with respect to the
year 2022 in different projects, it is evident that area of land reclamation has
increased from 37.64 Km2 (Yr.2022) to 40.83 Km2 (Yr.2023).

411 Out of 16 projects of MCL, Belpahar OC ranks on top for land reclamation (75.90%)
followed by Balram OC (70.37%) and Samleswari OC (70.02%).
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Table 2.1: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2023

(Area in Sq. Kms.)

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESHWARI JAGANNATH HINGULA KANIHA TOTAL
Area | % Area %o Area % Area % Area %o Area % Area % Area | %o
£ [Dense Forest B | 100 704 [000 000 [000 000 [001 o011 | 000 000 [ 000 000 | 100 635 | 000 000 | 201 | 235
=
€ |open Forest B | 106 746 [ 057 435 [031 220 |000 000 | 020 | 304 | 002 036 | 151 959 | 000 000 | 367 & 428
Total Forest (A) 206 | 1451 | 057 ] 435 [o031] 220 [oot[ o011 | 020 | 304 [002] 036 [ 251 [ 1594 | 000 [ 000 | 568 [ 663
z
s
2 |Scrubs ) [ [ uss] 1092 [ 200] 1528 [196] 1390 [039] 221 | 033 | 502 [ 024 | 435 | 272 | 1727 | 05 [ 1007 ] o8a [ 1148
9
» [Social Forestry P | 021 [ 148 [o032 ] 244 [o045] 319 [o1s] 162 | 006 | o091 | o011 | 199 | 029 [ 184 | 009 [ 097 | 1.68 | 196
=]
Z [Pintation on External OB Dump [ Tloos] ose |o022] 168 |o0s6] 397 |o4s] 485 | 001 | o008 [ 000 ] 000 [017 ] 108 | 000 [ o000 [ 149 [ 173
z
2 |Pantation on Backfi¥Excavated Arca(Biolgical Rechmation) []|o097 685 [o094[ 718 |016 113 |163 1758 | 006 091 | 178 3213 | 005 032 | 000 | 000 | 559 [ 652
Total Plantation (Green Cover) (C) 126 | 887 | 148 | 1131 [117] 830 [223] 2406 | 013 190 | 1.89 [ 3412 [ 051 | 324 [ 009 | 097 | 876 | 1022
Total Vegetation (A+B+C) 4.87 | 34.30 | 4.05 | 3094 [3.44| 2440 (263 28.37 | 066 | 9.96 | 215 | 38.81 | 574 | 3644 | 0.74 |11.14 | 24.28 | 28.32
Coal Dump Bl o2 155 o2 214 036 255 |018 194 | 006 091 | 009 | 162 | 040 | 254 | 018 | 167 | 177 | 207
2 |Coal Quarry B | s 303 |oss 672 264 1872 | 108 1165 | 180 | 2738 | 058 | 1047 | 152 | 965 | 149 1629 | 1184 | 1382
s
& |Advance Quarry Site [ ]|o0o | o063 [022] 168 [020] 142 [016 173 | 013 198 | 014 | 253 | 013 | 083 | 003 | 014 | 110 | 129
E |
E
% |Quarry Filled with Water I | o1s | 127 o058 | 443 [020] 142 076 820 | 018 274 | 059 | 1065 | 0.85 | 540 | 005 | 084 | 339 | 3.9
Total Area under Active Mining 2.12 | 1493 | 1.68 | 1283 | 3.04 | 2156 | 2.00 | 2157 | 241 | 32.09 | 131 | 23.65 | 2.50 | 1587 | 157 | 1727 | 1633 | 19.06
Barren OB dump []002 014 [013 ] 099 [076] 539 [005 054 | 081 | 1232 | 000 | 000 | 097 | 616 | 055 | 585 | 329 | 384
Area Under Backfilling( Technical Reclamation) B 308 | 2230 | 305 | 2330 [252 1787 | 284 3064 | 245 | 3726 | 111 | 2004 | 185 | 1175 | 049 | 432 | 1749 | 2041
Total Area under Mine Operation 554 | 3901 | 5.14 | 3927 | 6.68 | 47.38 | 507 | 5469 | 543 | 82.59 | 251 | 4531 | 572 | 36.32 | 2.79 | 29.11 | 38.88 | 4331
2 [Waste Lands I | 170 1197 | 097 741 |205 1454 |064 690 | 021 309 | 036 650 | 162 1029 | 090 | 1393 | 845 | 9:86
z
sh Pond/Sand Body I I I I I I I I I I b d I b Yy y b b
2 [Fly Ash Pond/Sand Bod 0.00 | 000 | 000 000 [000 000 |000 000 | 0.00 000 [ o011 | 199 | 006 | 038 | 000 | 000 [ 017 | 020
g
Total Wastelands . B . g . . X 3 . . . X . X A .93 X .
* 170 | 1197 | 097 | 741 | 205 | 1454 |0.64 | 690 | 0.1 319 | 047 | 848 | 1.68 | 10.67 | 090 | 13.93 | 8.62 | 10.06
& |Reservoir, nallah, ponds etc. B | o2t | 148 [o026 | 199 [007] 050 [004] 043 | 001 005 [ 004 | 072 | 031 | 197 [ 007 [ 097 | ro1 | 118
-«
® [Total Waterbodies 021 ] 148 [ 026 ] 199 [0.07] 050 [0.04] 043 | 001 | 015 [o00a [ 072 [ 031 ] 197 | 007 J097 [ 101 | 118
£ |Crop Lands [ ]| o000 o000 [000 o000 [000 o000 |000 o000 | 000 000 | 000 | 000 | 000 | 000 | 018 | 279 | 018 | o2
3 |
S |Fallow Lands [ ][ 12 1070 | 195 1490 080 567 |060 647 | 017 259 | 023 415 | 207 1304 | 200 3774| 953 | 1112
3
<
= [Total Agricutture 152 [ 1070 [ 195 | 1490 [os0] 567 [o060] 647 [ 007 250 | 023 ] 415 [ 207 | 1304 | 237 [4053] o [ 1133
 |Utban Setdlement I | 000 | 000 | 000 000 [04s 319 000 000 | 000 000 | 000 | 000 | 001 | 006 | 000 | 0.00 | 046 | 054
z |
£ |Rural Settlement B {015 106 030 220 {024 170 [o004 043 | 004 061 | 003 | 054 | 0.9 | 121 | 025 | 348 | 124 | 145
g |
& [Industrial Settlement [ | 021 | 148 [o042 | 321 [037] 262 |025 270 | 006 091 | 011 | 199 | 003 | 019 | 005 | 084 | 150 | 175
Total Settlements 036 [ 254 | 072 [ 550 [1.06] 752 [029] 3.13 0.10 1.52 014 [ 253 [ 023 ] 146 [ 030 [ 432 [ 320 | 3.74
GRAND TOTAL 14.20 [ 100.00 | 13.09 | 100.00 | 14.10] 100.00 | 9.27 | 100.00 | 6.58 [ 100.00 [ 5.54 | 100.00 | 15.75 | 100.00 | 7.18 [100.00] 85.70 | 100.00
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Table 2.2: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2023

Area in Sq. Kms.)

BELPAHAR LAKHANPUR SAMLESWARI LAJKURA SIARMAL BASUNDHARA W EXTN GARJANBAHAL KULDA TOTAL ALL TOTAL
Area | Yo Area Yo Area % Area % Area % Area % Area % Area % Area % Area | %

& [Dense Forest B[ o0 000 | 119 531 [ 016 120 [048 666 | 000 | 0.00 0.00 0.00 018 | 275 0.00 000 | 201 | 208 | 402 | 221

%)

¢ |open Forest B | 055 ss9 | 190  s48 | 051 3s2 |05t 707 | 087 | 380 078 | 2415 057 | 872 004 | 063 | 603 | 625 | 970 | 533
Total Forest (A) 0.85 | 589 [ 300 [ 1379 [ 067 | 502 [o99] 1373 | 087 | 30 078 | 2415 075 | 1147 | 004 | 063 [ 800 | 834 | 1368 | 751

g

2 [Serubs (B) [ [ 284 | 1967 | 228 [ 1018 | 236 | 1767 [os2| 1137 [ 607 [ 2651 135 | 4180 094 | 1237 | 1oz | 1703 | 1774 | 1840 | 2738 | 1514

)

» [Social Forestry I [ os0 [ 346 | 035 [ 156 | 047 | 352 [ot6] 222 | 059 | 258 003 | 093 002 | 031 | 003 [ o047 [ 215 [ 223 | 383 | 210

=}

2 [Plantation on External OB Dump [ Tloss | 242 [os9 [ 263 [ 049 | 367 [oa2] 166 | 000 | 000 000 | 000 000 | 000 | o001 [ o16 [ 1s6 | 1e2 | 305 | 167

z

2 |Plantaton on BackfilExcavated Area(Biokogical Recmation) [ L] | 0.61 422 | 099 442 | 061 457 |o13 180 | 000 | 000 | 000 | 000 000 | 000 | o001 | o016 | 235 244 | 794 | 436
Total Plantation (Green Cover) (C) 146 | 1011 | 193 [ 862 | 157 | 1176 [o041] 569 | 059 [ 258 0.03 0.93 002 | 031 0.05 079 | 606 | 629 | 1482 [ 813
Total Vegetation (A+B+C) 515 | 3566 | 7.30 | 32.50 | 4.60 | 3445 |222] 3079 | 7.53 | 32.88 | 216 66.87 171 | 2645 | 147 | 1845 | 31.84 | 3302 | 5612 | 3081
Coal Dump B o5 o9 [ 030 | 134 [ 021 | 157 |00s| 069 | 000 | 000 | o000 | o000 022 | 336 | o00s | 126 | 099 | 103 | 276 | 152

£ |coal Quarry B | o+ | 720 | 339 | 053 | 136 | 1009 091 | 1262 | 000 | 000 000 | 000 071 | 1086 | 144 | 2271 | sss | oas | 2060 | 1136

&

=

& [Advance Quarry Site [ ]| oos | o035 | o084 | 375 [ 015 | 112 |020| 277 | 000 | 000 | o000 | o000 016 | 245 | o008 | 126 | 148 | 154 | 258 | 14

]

¢ |Quarry Filled with Water | 031 | 215 [ o025 | 12 [ 013 | 097 |003| 04 | 000 | 000 000 | 000 o1 | 1es | 019 | 300 | 1oz | s | 441 | 24
Total Area under Active Mining 140 | 970 | 4.48 | 2000 | 1.64 [ 1228 [1.14] 1581 [ 0.00 [ 0.00 000 [ 0.00 098 [ 1498 [ 171 | 2697 [ 1135 [ 11.77 | 27.68 | 15.20
Barren OB dump [ T[ o030 [ 208 [ o016 | 071 [ 0.14 105 [o051] 7.07 0.00 0.00 0.00 [ 0.0 046 [ 703 [ o062 [ 978 [ 219 [ 227 548 [ 3.01
Area Under Backfiling( Technical Reclamation) I | 350 | 2632 | 526 | 2348 | 322 | 2411 | 152 | 2108 | 000 | 0.00 000 | 000 043 | 657 | 117 | 1845 | 1540 | 1597 [ 3289 | 1806
Total Area under Mine Operation 563 | 3899 [ 1020 | 4554 | 521 | 39.02 [322] 44.66 [ 0.00 [ 0.00 000 [ 0.00 209 [ 3196 | 358 | 5647 | 29.93 [ 30.02 | 68.81 | 37.79

2 |Waste Lands [ [ 233 | 1614 | 120 | 536 | 1.79 1341 092 1276 | 382 | 16.68 064 | 1981 049 | 749 | 069 | 1088 | 11.88 | 12.32 | 2033 | 1116

z

é Fly Ash Pond/Sand Body [ ][ o000 | 000 | 000 | 000 | 0.00 000 |0.00 000 | 000 | 000 000 | 000 000 | 000 | o000 | 000 | 000 | 0.00 0.17 | 009

2

® |Total Wastelands 233 | 1644 | 120 | s36 | 179 | 1341 |92 ] 1276 | 382 | 168 | oss | 10s 040 | 740 | o0 | 10ss | 1iss | 1232 | 2050 | 1126

& |Reservoir, nallah, ponds ctc. B o2 12 | o025 | iz | 027 | 202 |o06| 083 | 021 | 09 005 | 093 003 | o046 | o013 | 205 | 120 | 124 | 221 | 121

<

® |Total Waterbodies 022 | 152 [ 025 | 112 [ 027 | 202 [ow06]| 083 | 021 | 092 0.3 | 093 003 | o046 [ 013 | 205 | 120 | 124 | 221 | 1

£ |Crop Lands [ ]| oo o000 | o000 o000 | 000 000 |000 000 | 154 | 672 000 | 000 000 | 000 | o1s | 237 | 160 | 175 | 187 | 103

g

B

g [Fallow Lands [ ]| os2 | 360 | 308 1375 | 107 | 801 |047 652 | 914 | 3001 | 038 | 117 200 | 3058 | o057 | 899 | 1723 | 1787 | 2676 | 149

<

# [Total Agriculture 052 | 360 | 308 [ 1375 [ 107 | 801 [o047] 652 | 1068 | 4664 | 038 | 1176 200 | 3058 | 072 | 1136 | 1892 [ 1962 | 2863 | 1572

 |Utban Settlement I | 002 | 014 | 000 | 000 | 0003 | o002 |oo0s| ru | 002 | o009 000 | 000 000 | 000 0.00 000 o012 | 013 | oss | o3

z

2 |Rural Settloment B | 007 | 1is | 010 | 045 [ 019 | 142 |003| o042 | 064 | 279 | o002 | oe2 007 | 107 | oot | o016 | 123 | 128 | 247 | 136

-

§ [Industrial Settlement [ 040 | 277 | 027 | 121 [ 022 | 165 |021| 201 | 000 | 000 000 | 000 015 | 229 004 | o063 | 120 | 134 | 270 | 153
Total Settlements 0.59 | 4.09 037 | 1.65 | 0413 ] 3.09 [032] 4.44 0.66 | 2.8 0.02 | 0.62 022 [ 336 005 [ 079 T 264 | 274 584 [ 321
GRAND TOTAL 14.44 | 100.00 | 22.40 | 100.00 [ 13.35 | 100.00 [ 7.21 [ 100.00 | 22.90 [ 100.00 323 [ 100.00 6.54 | 100.00 6.34 | 100.00 | 96.41 | 100.00 | 182.12 | 100.00
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B5°6'30E 85°T0E 85°7'30°E B5°B0E B5°B30E 85°90E B5°F30°E
Anrea Statistics - Ananta OCP (2023)
N Classes Colour| Area
o
- E Levell LevelIl wa
= b Total
e = Dense Forest 7.04
5 £  |ForestA
& & O Open Forest 7.46]
Total Forest (A) 1451
Scrubs Scrubs (B) 10.92
z = Social Foresfry 1.48
o L
= = ; Plantation on Baclkfil 6.83
2 & [Plantati
£ 2 " Planmtion on OB Dump | 0.56
= T otal Plantation (C) Z 857
Total Vegetation(A+B+C) 4.87] 3430
o Agnculwre |Agriculiure Land 1.52| 10.70
g g ‘Waste Land [Waste Land 1.70] 11.97
& B Coal Quamry 1.85] 13.03
o = Area Under B acidiling 3.18| 2239
B arren OB Dump 0.02 0.14|
Mining Area (Water Filled Quamy 018 1.27|
£ z Coal Dump 02| 155
EJ:: 8 A dvance Quarry Site 0.08] 063
= E Total Mining Area 5.54| 39.01
Rural Settlement 1.06]
Setfiement
TS |ncustrial Setttement 148
z Total Settlement Area 2.54
e £  |WaterBody [River, Ponds 1.48
E’] w
g £ | Total| 14.20[100.00
Customer Mahanadi Coalfields Limited
g £ |Tifle Land Reclamation Monitoring of OC Brojacts ot
13 = 0
E E it o |Activity | Mome Drsiznation Sisraturs | Date
(=]
& | of MamBpgand |ABiwa | SnMer(Gumley) | A
Satellite Data (RS- : o
INDEX g [-‘the?;i Checled |RRamjmn | GM (Excv) B
2023 : :
2| e Mine Lease Boundary . Approved | M Rastozi | GM (Geomatics) | it
& —— Coal Transportation Road = ' |5cate 0 04 0.8 16 Sheet 1
= — OtherRoad £ Cmf'a'; | ey km
o Gl AMikialiom | Dirg 2o HQ REM 07 A423 01 Rav Mol
85°6'30°E 85°T'0°E 85°7'30°E 85°8'0°E 85'8'30°E 85°9'0°E B5°9'I0E 8510'0°E
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z SE40E 85°430°E 2EETE 85°530°E 2EBOE = Area Statistics - Balram OCP (2023)
:': T E Classes Colour| Area
2 5 Area
8 Level-I LeveldI ek
(Knr)| Total
Open Forest (A) 0.57] 435
Scrubs Scrubs (B) 2.00] 158
2 Social Forestry 0.32] 244
5 £ ?
= ] Planbtion Plamah_ml on Backfil 0.94 7.18
E] E Planration on OB Dump 0.2 1.68
T otal Plantation (C) 1.48| 1131
Total Vegetation(A+B +C) 4.05] 30.94)
Agriculiure |Agriculture Land 1.95| 14.90
- Wasts Land |[Waste Land 0.97] 741
g ] < Coal Quarty 0.88] 6.72
g = Barren OB Dump 0.13] 099
# ] e > & Area Under Backfiling 3.05] 23.30)
3 b g 4 | MMining A Tate 5
BALRAM OCP % . L = 2:;;}?;? Guasry 223 ;‘3
Advance Quarry Site 0.2 1.68
= i Total Mining Area| 5.14| 39.27
= B Rural Settlement 0.30] 229
8 g Seftlements |Urban Setdement 000 000
Industrial Settlement 0.42] 3.21
Total Settlement Area| 0.72 5.50]
‘Water Body |River, Ponds 0.26 l.99|
]
£ z | Total] 13.00[100.00|
g £ | Customer Mazhanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects iyt
Subject " T -
Iand Rectariation Activity | Mame Designation Signature | Date
= Status of Balram | Preparsd | A Biswas | Sr. Mer(Geology) | AReaas
El z |OCP  based on
21 L |Satellitt  Data | Checked |RRanjan | GM(Exev) (ke -
R INDEX £ |®SR2UL-IV) of =
. : the year 2023 Approved | M Rastogi | GM (Geomatics) J,,_,_Ji_—"‘}
——- Mine L ease Boundary -— Railway Line
v = > B 025 05 1
_ Coal Transportation — Other Road Plate-2 " cmp&!ﬁ Scale: KM Sheet 1
Road
St AMkislopy | D No. HQ REM 07 A423 02 RevNol
85°40°E 25°430°E BEEDE BE*E30°E 2EEDE
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85°0°0°E 85°0°30°E 85°10'0°E 85°10'30°E 85°11'0°E 85°11°30°E 85°12'0°E 85°12'30°E 85°13'0°E
] 1 1 1 1 1 1 1 1
N
W+E
5
=
=] =
& =]
o = OO
= o
o
o
= LINGARAJ OCP =
o =
L2 | =1
T o
=) -5
= =
= =
z Area Statistics - Lingaraj OCP (2023}
= Chsses Colour]  Awa =
w ] Area | o of =
Level Level. T pistanll WeC) B
s o En)| Toul £
OpenForest (4) 031] 220 -
1S crubs Scrubs (B) 1.96] 13.90
Social Forestry 045 3.19
. |Plantation on Bacli
= | P55 |phuation on OB Dump
=) Total Plantation (C) =
@ Total Vege mation(A+B+C) 2
& |{ericubure |Agriculture Land . Mahanadi Coalfields Limited &
[Wasiz Land (Waste Land =
Coal Quarry Title L and Reclamation Monitoring of OC Projects i
Barrzn OB Dump Subi
Und 1cfil ject ey o B
. A Ba e Land Reclamation Aetivity Name Dasigmaton Sigmaters | Datz
Piming Area |Water Filed Quarry INDEX Stats of Lingara] | Preparsd | A Biswas |8z Mer(Gaolozy) | fABiwas
= Coal Dump Mine L B OCP  tased on -
=2 Advance Quarry Site =it t Lenss BovGny Satellite  Dafa | Checled [RRanjan | GM(Exev) (..~ Z
] Total Mining Area : i Bl i (RSRILIV) of — =
Fmm——r rans Of1 fLoa " 3
= Rural Sefement 0 17 — Roaé” the year 2023 Approved | M. Rastozi | GM(Geomatics) | st o
[Settlements |Utban Setflement 045 314 0 025 05 1 -
; - Sheet 1
Indusirial § efflement 937 2.6 KM
Total Settlement Areal L06| 7.5 -
Water Body [River, Ponds 0.07]_0.50 Plate-3 e T i
| Total] 14.10]100.00]
1 1 1 1 1 1 1 1 1
55°0°0°E 85°0°30°E 85°10'0°E 85°10°30°E 85°11°0°E 85°11'30°E 85 120°E 85°12'30°E 85°13'0°E
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85°6'0'E B5E'30°E 85°7T'0E 85°7'30°E B5°8'0E 85°3'30°E Area Statistics - Bharatpur OCP (2023)
1 1 1 1 1 1
Classes Colour| Area
N Area o
LevelI LevelII e
z w L (Km')| Total
= g Forest Area |Dense Forest(A) 0.01| 0.11
= § L& Scrubs Scrubs (B) 039 4.21
g i Social Forestry 0.15] 162
o
; Plantation on Backfill 1.63] 17.38
Plantation :
Plantation on OB Dump 0.45 4.85
= Total Plantation (C) 2.23| 24.00
b=} E Total Vegetation(A+B+C) 2.63| 28.37
00 - ¢
e B Agriculture  |Agriculture Land 0.60( 6.47
b = Waste Land |Waste Land 0.64| 6.90
BHARATPUR OCP Coal Quarry 1.09| 11.76
; Barren OB Dump 0.05 0.54
= = _ Area Under Backfilling 2.83) 30.33
g | (,/‘ § = Mining Area |Water Filled Quarry 0.76| 8.20
5 i - Coal Dump 0.18 1.94
= g Advance Quarry Site 016 1.73
3 Total Mining Area 5.07| 54.69
1\ o Rural Settlement 004 043
= Industrial Settlement 0.25 2.70
=) g Total Settlement Area 0.29( 3.13
- - L
g i ‘Water Body |River, Ponds 0.04 0.43
o
& [ Total]| 9.27[100.00
Customer Mahanadi Coalfields Limited
- : EE : TebNe.
g z |Title Land Reclamation Monitoring of OC Projects e
=
o = E o Slﬂ'.lj-eﬂ e 3 2 2 :
g ?, Land Redamation Activity | Name Designation Signature | Date
™ S | Status of | Preparsd | A Biswas | St Mer(Geolory) Iy
™ | Bharapwr  OCP AriConlogy) | Abms
A based on Satellite | Checked |R.Ramjan | GM(Excv) (Eh -
INDEX - Datz (IRS-R2L- —
oy | il Mine Lease Boundary ~ —— Railway Line . _ IV) of the year| Appyoved | M Rastogi | GM(Geomatics) | .sted
= Coal Transportation =
zd | — : ] 0 03 06 12
g Road E B p J‘: Seale: ————— KM Sheet 1
: : : : : : & AMubasfopy | Drg No. HQ REM 07 A42304 RevNod
85°6°0"E 85°6°30°E 85°7T0"E 85°T"30°E 85°8°0"E 85°8'30°E
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E5°830°E BS190°E 85°930°E 8510 0°E BSTOA0E 85 10'E Area Statistics - Bhubaneswari OCP (2023)
& Classes Colour| Area
o N £
o | S — el Area | of of
n Wb 10 = evel-I Level-II "
e @ (Em")| Total
o o
s o Open Forest (A) 0.20) 3.04
Scrubs Scrubs (B) 033 5.02
Social Forestry 0.06 091
. Plantation on B ackfill 0.06 091
= 2 Plantation -
= = Plantation on OB Dump 001 008
£ B Total Plantation (C) 0.13 1.20
= S Total Vegetation(A+B+C) 0.66) 9.96
Agriculture |Agriculture Land 0.17| 2.59
Waste Land |Waste Land 0.21 3.19
Coal Quarry 180] 2738
£ z Barren OB Dump 081 1232
E'Tl (=] "
= B N Area Under Backfilling 245 3726
= ; Mining Area|Water Filled Quarry 018 274
Coal Dump 0.06) 091
Advance Quarry Site 0.13 1.98
Total Mining Area 5.43| 82.59
z p St Rural Settlement 0.04 0.61
§ 5 Industrial Setflement 0.06| 091
& K Total Settlement Area 0.10] 1.52
o Water Body |River, Ponds 0.01| 0.15
| Total| 6.58]100.00
e Customer Mahanadi Coalfields Limited
= z =
& o Title Land Reclamation Monitoring of OC Projects | 15558,
w =
= i Subject e [ o T
= Sl imd 2 tion Agtivity | Name Designation Signature | Date
Status of | Prepared | A Biswas | Sr. Mer.(Geologyy P
Bhubanesw ari i i it f\B
OCP  based on|Checked |F Raman |GM(Ezcv.) P
INDEX Satellite:  Data : i -
Z e—— SRILIV) of ol |1 - :
£ | e il Ce Bidany ﬁ g}w zam) Approved | M Rastogi | GM (Geomatics) | uarttie
w = [
p =—— Other Road g - Seale: 0 025 D5 1Km Shest 1
Drg No. HQ REM 07 A423 035 RavNol
T T T T T T
B5°830°E 85°9°0"E BS*9'30°E 85*10°0"E 85*10°30°E 85°11'0°E
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85°T30°E 58 0E 85°8'30°E 85°9'0°E 85°030E
1 1 1 1 1
=
=]
B
pEas
w
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=
o
00 -
u
=
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=
=
0
e
w
8
=
o
[l
o
=
™~
=
=
"
el
L
=
o
INDEX
Zz | —— Mine B oundary
S | —— RailwayLine
w | —— Coal Transportation Road Plate- 6
& | —— Other Road
I 1 1 1 1
8577 30"E 85°8'0°E 85°8'30°E 85°9'0E 859 30°E

20°57'0"N 20°57"30"N 20"58'0"N 20758'30"N

20"56"30"N

Area Statistics - Jagannath OCP (2023)
Classes Colour| Area
Area | o of
Level-I Level-II £
{Km™}| Total
Open Forest (A) 0.02 0.34|
Scrubs Scrubs (B) 0.24| 4.33
Social Forestry 0.11 1.99
Plantation  |Plantation on Backfill 178 3213
Total Plantation (C) 1.89| 34.12
Total Vegetation(A+B~+C) 2.15| 38.81
Agriculiure |Agriculture Land 0.23| 4.15
Waste Land (Waste Land 0.36| 6.30
Ash Pond 0.11 1.99)
Total Waste Land 0.47 8.48
Coal Quarry 058 1047
Area Under Backfilling 1.11| 20.04
Vfining Area [ALET Filled Quarry 059 10.65
Coal Dump 0.09 1.62
Advance Quarry Site 0.14| 253
Total Mining Area 2.51| 45.31
Rural 0.03 054
Settlement |Industrial 011 1.99)
Total Settlement Area 0.14| 2.53
‘Water Body |River, Ponds 0.04 0.72
| Total] 5.54]100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects i
Subject P B ;
s A — Activity | Name Designation Signature | Date
Status of |Prepared | A Biswas | St Mer(Geolozy) | ARwwa
Jaganmath  OCP —
based on Satellite | Checked |B. Ranjan | GM (Exev.) (e
Data (IR3-E2L- -
;‘;;3 of the year|appoved |M Rasiogi | GM(Geomatics) | jmebesbi-
Scale: 0 O3 05 te.. Sheet 1
Drg No. HQ REM 07 A423 06 Rev No.l
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85°00'E 85°10'E 85°20°E Area Statistics - Hingula OCP (2023)
Classes Colour Area
Area
LevelI Level-IT 2 of Total
(Km’)
Dense Forest 1.00 6.35
[Forest
Open Forest 1.51 9.59)
Total Forest(A) 2.51 15.94
Scrubs Scrubs (B) 2:72 17.27
Social Forestry 0.29 1.84
. Plantation on Backfill 0.05 0.32]
[Plantation -
z Plantation on OB Dump 0.17 1.08
=3 £ Total Plantation (C) 0.51 3.24
= 3 Total Vegetation(A+B+C) 5.74 36.44
o S |agiculnre |Agriculture Land 2.07 13.14
Waste Land 1.62 10.29
Waste Land £ Al
Sand Body 0.06 0.38)
Total Waste Land 1.68 10.67
Coal Quarry 1.52 9.65
Barren OB Dump 0.97 6.16)
Area Under Backfilling 1.85 11.75
[Mining Area |Water Filled Quarty 0.85 5.40]
Coal Dump 0.40 2.54
Advance Quarry Site 0.13 0.83]
z Total Mining Area 5.72 36.32
=1 = Rural Settlement 0.19 121
& Fiz  [Settlements |Urban Settlement 0.01 0.06
£ = Industrial Settlement 0.03 0.19
Total Settlement Area 0.23 1.46
[Water Body |River, Ponds 0.31 1.97
|Total [15.75]  100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects ;ﬁ;‘;lw
g:;iiegedamaﬁon Activity | Name Designation Signature | Date
Status of Hingula | Prepared | A.Biswas | Sr. Mer(Geology) | /ARt
& OCP  based on -
£ Z |Satellite  Data| Checked |R Raman | GM (Escv.) &
=28 _g (IRS-R2/L-IV) of -
:c\;‘ = g the year 2023 Approved | M. Rastogi | GM (Geomatics) ,,\_J/“"l"-'
o™
— MineLease  _ Coal Transportation Roads Scale: 0 025 05 1Km Sheet 1
& Setflements  — Other Roads |
Drg No. HQ REM 07 A4 23 07 RevNo0
T T T
85°0'0"E 85°1'0"E 85°20"E
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CMPDI

E5“2|'0“E 85°3'0"E
1

85°4'0"E
1

21°5'0"N
L

21°4'0'N

N

21°5'0"N

21°4'0"'N

Area Statistics - Kaniha OC (2023)
Classes Colour | Core Zone
Level-I Level-Il (:lli::) ,;,/: ‘::
Dense Forest 0.00 [ 0.00
Forests Open Forest 0.00 | 0.00
Total Forest (A) 0.00 | 0.00
Scrubs (B) 0.65 | 10.17
Social Forestry 0.09 | 0.97
Plantatica Area Plantation on OB 0.00 | 0.00
Plantation on Backfill 0.00 | 0.00
Total Plantation (C) 0.09 | 0.97
Total Vegetation (A+B+C)| 0.74 | 11.14
|Cropland 0.18 | 2.79
A griculture Land|Fallow Land 219 | 3774
Total Agriculture Land 2.37 | 40.53
Waste Land [ 050 [13.93
Waste Land Flv Ash Pond 0.00 | 0.00
Total Waste Land 0.90 | 13.93
Advance Quarry Area 003 | 0.14
Coal Quarry 149 | 16.29
Barren OB Dump 055 | 5.85
Mining Area |Back Fil 045 | 432
Coal Dump 0.18 | 1.67
'Water Filled Qry 0.05 | 0.84
Total Mining Area 2.79 [ 2911
Utban Settlements 0.00 | 0.00
Pr— Rural Settlements 025 | 3.48
Industrial Settlements 0.05 | 0.84
Total Settlement Area 0.30 | 4.32
Water Body River/ Ponds 0.07 | 0.97
Total Area | | 7.18 [100.00
Index
— MineLease  _ Coal Transportation Roads
& Setflements  — Other Roads
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects ézgﬁ'm
Subject Activity Name Designation Signature | Date

Land Reclamation

Status of Kaniha Prepared | A Biswas | Sr. Mgr (Geology) P,Bn‘gﬂ&‘

OCP  based on

Satellite Data | Checked | R.Ranjan

x

GM (Excv.) Sy

=

(IRS-R2L-IV) of

the year 2023 Approved | M Rastogi | GM (Geomatics) M_ﬂ
Scale 002 04 B 12 Sheet 1
Drg No. HQ REM 07 A4 23 08 RevNo 0
85°2I'D"E BS"SI‘D"E 85"4{'0"E
Job No. 564922120/(MCL) 17
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83 5l|]0 E 83 5.1 0"E 83 5.20 E 83 5?0 E Area Statistics - Belp har OCP (2023)
N = Classes Colour| Area
z o Area | o
o W+E s Level-I LevelIl N %o of
57 : = (Km")| Total
~ Forest Open Forest(A) 0.85( 5.89
Scrubs Scrubs (B) 2.84| 19.67
Social Forestry 0.50 3.49
Plantation P]antalllm on Backfill 0.61 4.22
Plantation on OB Dump 0.35 2.42
Total Plantation (C) 1.46| 10.11
Total Vegetation(A+B+C) 5.15| 35.66
z A griculture |Agriculture Land 0.52 3.60
ﬁ _§ [Waste Land [Waste Land 2.33| 16.14
T = Coal Quarry 1.04]  7.20
& Barren OB Dump 0.30[ 2.08
Area Under Backfilling 3.80] 26.32
Mining Area [Water Filled Quarry 0.31 2.15
Coal Dump 0.13 0.90)
Advance Quarry Site 0.05 0.35)
Total Mining Area 5.63| 38.99
Rural Settlement 0.17 1.18
z Settlements |Urban Settlement 0.02] 0.14
= Lo Industrial Settlement 040 277
? ) 5 Total Settlement Area 0.59 4.09
il 'Water Body |River, Ponds 0.22 1.52
| Total | 14.44] 100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects i‘;?w];;u i
Subject - . . .
Tand Reclamation Activity Name Designation Signature |Date
z | Status of Belpahar | prepared | A Biswas | St Mer (Geology) | ABiwa
z o | OCP  based on _
| ¥ |Satellite  Data | Checked |R Ranjan | GM (Exev) (e
¥ o | ARS-R2ALIV) —
~ of the year 2023 Approved | M. Rastogi | GM(Geomatics) M_.J}""E—‘
Index
—-- Mine Lease —— Railways é CIMPJI‘: Scale: 0 05 1 sz Sheet 1
® Settlements — Other Roads 5
. Bt/ AllikiaCony | Drg No. HQ REM 07 A423 09 Rev No
Plate -0 — Coal Transportation Roads
83°500"E 83°510"E 83°520'E 83°530"E
Job No. 564922120/(MCL) 18
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B3°49'0°E 83°51'0°E
1 1
N
W=
=
= S
- -
b
™
=
=
D) -
= ;
™
=
o
o
o
L
£ Index
':rr - — Mine Lease  —+Railways
™ ® Setlements — Other Roads
— Coal Transportation Roads
Plate-10
T T T
83°458'0°E 83°40'0°E 83°510°E

21"47'0"N

21746'0"N

21745'0"N

21"44'0"N

Area Statistics - Lakhanpur OCP (2023)
Classes Colour] Area
Area| of of
Level-I LevelIl e
(Km®)| Totd
Dense Forest 1.19] 531
Forest Ar
OfESt AR | Open Forest 190 848
Total Forest Area (A)) 3.09] 13.79
Scrubs Scrubs (B) 2.28| 1018
Social Forestry 0.35 1.56
G Plantation on Backfll 099 442
Plantation on OB Dump 0.59 263
Total Plantation (C) 1.03] 8.62
Total Vegetation(A+B+C)| 7.30 3250
Agriculture |Agriculture Land 3.08] 13.75
Waste Land (Waste Land 1.20] 534
Coal Quamy 339 1513
Barren OB Dump 0.16] 0.71
Area Under Backfilling 526 2348
Mining Area|Water Filled Quarry 025 112
Coal Dump 0.30] 134
Advance Quarry Site 084 375
Total Mining Area 10.20] 45.54]
Rural Settlement 0.10) 043
Settlements
Industnal Settlement 0.27 121
Total Settlement Area| 0.37] 1.65
Water Body |River, Ponds 025 112
| Total| 22.40[ 100.00
Customer Mahanadi Coalfields Limited
Tile Land Reclamation Monitoring of OC Projects | 100,50
Subject ~ J e :
Land B ation Activity | MName Designation Sigmatre | Date
Status of | Prepared | A Biswas | SrMer(Geology) HI
Lakhanpur OCP = . ﬁB
based on Satellite | Checked | R Ramjan | GM{Excv) e
Data (IRS-F2AT- LA
?0%3 of fhe year| Apmoved | M Rastogi | GM(Geomatics) | .t
- z 0 0375 075 15
c ; [Peak: e —) et )
St Akl | Drg No. HQ REM 07 A423 10 RevNod

Job No. 564922120/(MCL)
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83 52;30 E 83 5|3 0"E 83 53;30 E 83 5:10 E a3 54;30 E 83 5:50 E A Statistics - Samlsswar OCP (2023)
N Classes Colour] Area
o,
Levell Level 1l e
W E Totl
b Foest Ava Dense Forest 1.20]
E S é Open Forest 3.82
i = Total Forest Area (A)| 5.02
= Scrubs Scrubs (B) 17.67
Social Forestry 332
: Plantation on Backfill 4.57|
Plantati
z & " |Plantation on OB Dump | 3.67
= 2 Total Plantation (C) 11.76
2 - Total Vegetatdon(A+B+C) 3445
& Agrculnre [Agriculmare Land ] 8.01
'Waste Land |[Waste Land 1.79( 1341
- Coal Quarry 136] 1019
z = Barmren OB Dump 0.14 1.05
A 2 Area Under Backfiling 322] 2411
= & Mining Area|Water Filed Quarry 013 087
& Coal Dump 021 157
Advance Ste 0.15 1.12
s Total Mning Area 5.21| 39.02
£ S Urban Settlement 0003 o002
- = Settlements |Rural Settlement 019 142
:‘q e Indusirial Settlement 022 1.65
Total Setdement Area 0.41] 3.09
‘Water B odv |River, Ponds 0.27] 202
2 = | Total] 13.35] 100.00
E:' -
e Y Mahanadi Coalfields Limited
I Titk ] & Tk 7 Teb No.
Land Reclamation Monitoring of OC Projects 564002170
" ﬂ?&d Bl B Activity | Mame Desizration Signatur: Datz
z Stams of Samleswari |pg A Bisw = . N
g & | OCP based on Saellite e | RiGem) | ABes
o] 2  |mam (RS-R2ALIV) Y ; _ o
? :'; of fhe vear 2003, Checked |E.Eamjan | GME=oe) e
& J Approved | ML Rasogi | GM(Geomatics) ,ﬁhb
— Mine I eaze —+— Railways L‘.ﬂl:’.i L grate: O 0375 075 1.5:( Ghest 1
{ kb I JKm
. ® Settlements = Other R oads g ekl DrzNo. HQREMOT 4423 11 REV 40
;C'D i — Coal Transportation Roads Plate-11
a T T T T T T =
& 83°52°30°E 83°53'0°E 83°53'30°E 83°54'0°E 83°54'30°E 83°55'0°E 2
Job No. 564922120/(MCL) 20
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83°530°E 83°5330°E 83°54'0°E 83°54'30°E 83°55'0°E Area Statistics - Lajkura OCP (2023)
1 1 1 1 1
Classes Colour] Area
Area
Level-T Level-TI 5 |
(Emi')| Total
Dense Forest 048 6.66|
Forest Area 7
Open Forest 051 7.07|
= Total Forest Area (A) 0.99] 13.73
Z L5 Scrubs  |Scrubs (B) 0.82] 11.37
;g ; Social Forestry 016 2.2
= ; Plantation on Backfil 0.13 1.80|
e Plantati
% |Plantaton on OB Dump 012] 166
Total Plantation (C) 0.41] 5.69
T otal Vegetation(A+B+C) 2.22] 30.79
Agriculture | Agriculture Land 0.47] 6.52
- = Waste Land|[Waste Land 0.92] 12.76
=] s Coal Quanry 091 12.62
= bl Barren OB Dump 051  7.07
:-; e Area Under Backdfilling 152] 21.08
5 L i Mining Area|Water Filled Quamy 0.03 042
LAJKURA OCP e Coal Dump 005 069
d Advance Quamy Site 020, 277
Total Mining Area 3.22] 44.66)
= Urban Setfiement 0.08] 111
£ -5 Settlement |Rural Settlement 003 042
2 z Tndustrial 021 201
s Total Settdement Area 0.32] 444
‘Water Body |River, Ponds 0.06] 0.83
| Total] 7.21[100.00
Customer Mahanadi Coalfields Limited
=
£ o Title Land Reclamation Monitoring of OC Projects ﬁ;‘;w
[s5] [ oo
o = [ Subject o 5 e B
2 =1 a.!ll,l:.'li Bodaiafioh Activity | Name Desgnation Sigmature | Date
Status of Lajkura | Prepared | A Biswas | SrMer(Geology) | fiewe
OCP  basad on =
Satellite  Data | Checked |B.Ranjan | GM (Excv) (e
Tndex (IRS-R2A/LIV) =
—- Mine Lease —— Railways of the vear 2023 Approved | M Rastogi | GM (Geomatics) ,;;Eﬁ“
=
e cttlements Coal Transportation Roads Plate-12 | & 4. . B 03 086 12 Shoet 1
:-:g - e I K
:& - Drz No. HQ REM 07 A4123 12 Rev No.0
1 1 1 I 1
B3°53'0°E 83°53'30°E B83°54'0°E 83°54'30°E B3°55'0"E
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837400°E 83°41°0°E
1 1
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1

B837430°E
1

22°4'0"N
1

22°3'0"N
1

22°2'0°N
1

=
=]
&
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Plate-13
=
]
SER
&
o

1 1
B3740°0°E B3410°E

I
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1
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Area Statistics - Siarmal OCP (2023)
Classes Colour Area
Ar
z Level I Level I | e
= (Km®)| Total
& Open Forest 087 380
Scrubs Scrubs 6.07] 2651
Plantation |Social Forestry 0.59 2.58
Total Vegetation Cover 7.53| 32.88
Agriculture |Fallow Land 9.14] 3991
Crop Land 1.54] 672
= Total Agriculture Land] 10.68| 46.64
e Waste Land |Waste Land 3.82| 16.68
- Settlement |Rural Setflement 0.64 279
Utrban settlemant 0.02 0.09|
Total Settlement Area 0.66/ 2.88
'Water Body |River, Ponds 0.21] 0.92
| Total 22.90] 100.00
=
& Index
o [CjMine Lease — Roads
¢ Settlements
Customer Mahanadi Coalfields Limited
z| Title Land Reclamation Monitoring of OC Projects ;zg;'uﬂ
g f];:]:fi B‘;{edamﬁm Activity | Name Desimation Signature | Date
Status of Siamal | Prepared | A Biswas | Sr. Mar{Geolo JEIRT:)
OCP  based on i Fl
Satellite Data | Checked |R.Ranjan | GM (Excv) (e
(IRS-R2A/LIV) =
of the year 2023 | Approved | M.Rastogi | GM (Geomatics) | aasfod
et 0#:? Km shest. |
Drg No. HQ REM 07 A423 13 Rev Mo
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83°40°30°E B3"410E 83°4130°E B3"42'0°E
1 1 1 1
N Area Statistics - Basundhara West Extn. OCP (2023)
= ; B g Classes Colour Area
o - W= L o Area | og of
o s o Level-I LevelIl
o S (Km?Y)| Total
Open Forest 0.78] 2415
Scrubs Scrubs 1.35] 41.80)
Plantation |Social Forestry 0.03 0.93
Total Vegetation Cover 2.16| 66.87
z Agriculture |Fallow Land 0.38] 11.76]
£ 2  [Waste Land [Waste Land 0.64] 1981
(]
=] & Settlement |Rural Settlement 0.02 0.62
& 'Water Body |River. Ponds 0.03 0.93
Total] 3.23(100.00
y 2 Index
o = —- Mine Lease — Rpads
- = g |
& o ¢ Seiflements
Customer Mahanadi Coalfields Limited
I z | Title Land Reclamation Monitoring of OC Projects L
=
= & | Subject | Activity | Mame Designation Signature | Date
] £y Land Reclamation
(! Status of | Prepared | A Biswas | StMer(Geology) | APeoa
Basundhara West -
Exm. OCP based | Checked |R.Ranmjan | GM(Exev)) (&
on Satellite Data E
(RSRIALIV) | Approved | M Rastogi | GM(Geomatics) | parie
of the year 2023
Plate-14 Scale: 0 0275 0.35 1.1 Shest 1
K
=
s Drg No. HQ REM 07 A423 14 Revlod
[~ ™
I 1 I 1 =
B3"40'30°E B3"410E B3"4130°E B3°42'0°E &
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83°44'0°E 83°45°0°E 83°46°0°E = ;
1 h h Area Statistics - Garjanbahal OCP (2023)
Classes Colour] Area
A %
LevelI LeveldI ma| s
b ; (Enyl Total
W=n—L Dense Forest 018 279
Forest Area
Open Forest 037 872
Total Forest Area (4) 0.75] 1147
= Scrubs Scrubs (B) 094 1437
= | & Social Forestry 002 o031
o
& By it Plantation on Baclill 0.00 000
S %% | Plantation on OB Dump 0.00] 000
Total Plantation (C) 002 031
Total Vegetation{A+B +C) 1.71] 2615
Agriculure | Agriculture Land 2.00] 3058
'Wastz Land |Waste Land 049 7.49
Coal Quarnry 0.71] 1084
Bamren OB Dump 046 7.03
Area Under B ackfiling 043 657
Mining Area|Water Filled Quarry 0.11] 168
Coal Dump 022) 334
= Adwvance Quamry Site 0.16] 245
= | & Total Mining Area 2.09| 31.96
— £l Rural Setflement 0.07] 107
b Ex Seftlements
& - I Tndustrial Settlement 015 229
Total Settlement Area 022 334
Water Bodv |River, Ponds 0.03] 044
| Total] 6.54]100.00]
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects gzgé?ﬁm
Subject e . T -
Tand Bochinmiion Activity | Name Designation Signature | Date
Status Of | Prepared | A Biswas | SrMer(Geology) Brsas
Zz | Garjanbahal OCP 'q
£ S |based on Satelli®® | Checked |R.Ranjan | GM (Excv) (P
= 7, |Data (RS-R2AL- :
e IV) of the year| spproved | M Rastozi |GM (Geomatics) | artst-
Tndex 2023
== Mine Lease __ . 0 0375 075 1:hH
LJ Roads ({i Srde e KIT et
+ Settlements | .
(o | Drg No. HQ REM 07 A423 15 RevNold
1 1 I
B3°440°E B3°45°0°E 83°46'0°E
Job No. 564922120/(MCL) 24



CMPDI

83“4:?0’E 83“4:3'0'E 83“4F'U'E Area Statistics - Kulda OC (2023)
Classes ‘Colour| Core Zone
N Levell Levelll (:lr;:) ;::t':{
W=p=L Dense Forest 0.00 | 0.00
5 = [Forests Oten Forsst 0.4 | 063
= | © Total Forest (A) 0.04 | 0.63
== £ Serubs (B) 1.08 | 17.03
Eﬂ G Social Forsstry 0.03 | 047
[Plantation |Plantation on OB 0.01 | 016
lArea Planition o Bacldill 0.01 | 0.16
Total Plantation (C) 0.05 | o
Total Vegetation (A+B+C) 117 | 1845
; Cropland 015 | 237
‘E‘f:dme Fallow Land 057 | 899
Total Agriculture Land 0.72 | 1136
Waste Land I o.65 | 1038
Waste Land |Flyv A<h Pond 0.00 | 0.00
Total Waste Land 0.69 | 10.58
Advance Quarry Area 0.08 | 126
= Coal Quarry L4 |20
£ o [Barren OB Dump 0.62 | 978
] & [Mning Ara|Back Fil 1.17 | 1845
N Coal Dumyp 0.08 | 126
Water Filled Ory 0.19 | 3.00
Total Mining Area A58 | 56.47
Trban Settlements 0.00 | 0.00
% ettlements Rural Settements 0.01 | 016
Industrial Seitements 0.04 | 063
Total Setilement Area Q.05 | 0.79
[Water Bodw |[River Ponds (.13 | 205
Total Area | | 6.34 [100.00|
"! Customer Mahanadi Coalfields Limited
e 2 . o ; Job No.
= Title Land Redamation Monitoring of OC Projects 364527120
= Subject Activity | Name Designation Signature | Date
:c# Land Reclamation = i3
Status of Kulda|PBrepared |A Biswas | SrMer(Geology) | ARiwas
OCP  based on
Satellite Data [ Checked | B. Ranjan G (Exev.)
(IES-RZAL-IV)
Tndex of the vear 2023 Approved | M Rastopi | G (Geomaties)
[CjMine Lease _— Rgads seate: 0 0375 075 1.5 Sheet 1
S I—— S Km
Drg No. HOQ REM 07 A423 16 RavNo.0
83“4:t'0"E 83“4’5’0'E
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STATUS OF LAND RECLAMATION IN ANANTA OCP

2 Year
4

5 @2021

‘~”; m2022

3 m2023

Settlement  Plantation Vegetation Wasteland Mining Area  Surface
Cover water
Landuse /Cover Classes
Figure 3
STATUS OF LAND RECLAMATION IN BALRAM OCP

g Year
X

o m2021

e m2022
©

g 2023

Setllement  Plantation Vegetation Wasteland MiningArea  Surface
Cover water
Landuse /Cover Classes

Figure 4
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STATUS OF LAND RECLAMATION IN LINGARAJ OCP
il
__ 6
g 5 Year
fs- 4 @2021
o 3 @2022
(1]
g 2 m2023
1
0
Setllement Plantation Vegetation Wasteland Mining Area  Surface
Cover water
Landuse /Cover Classes
Figure 5
STATUS OF LAND RECLAMATION IN BHARATPUR OCP
é‘ Year
fi- @2021
23 m2022
g m2023
Setllement  Plantation  Vegetation Wasteland Mining Area  Surface
Cover water
Landuse /Cover Classes

Figure 6
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STATUS OF LAND RECLAMATION IN BHUBANESWARI OCP
g Year
X
5 m2021
n
: m2022
2 82023

Settlement  Plantation  Vegetation = Wasteland Mining Area  Surface

Cover water
Landuse /Cover Classes
Figure 7
STATUS OF LAND RECLAMATION IN JAGANNATH OCP

2 Year
X
— m2021
2 m2022
©
g m2023

Settlement  Plantation  Vegetation Wasteland Mining Area  Surface

Cover water
Landuse /Cover Classes

Figure 8
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STATUS OF LAND RECLAMATION IN HINGULA OCP

8 ©
o~
© 3
é 6 Year
3-. m2021
a4 m2022
© ~
% =38 m2023
2 O -~ e
wn = N T -
S33 =2 S 33
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Cover water
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Figure 9
STATUS OF LAND RECLAMATION IN KANIHA OCP
é’ Year
. @2021
o
a m2022
1]
o m2023
<
Setllement  Plantation  Vegetation Wasteland MiningArea  Surface
Cover water
Landuse /Cover Classes

Figure 10

Job No. 564922120/(MCL)

29



CMPDI

STATUS OF LAND RECLAMATION IN BELPAHAR OCP
7
. 6
é 5 Year
s 4 m2021
2’; . m2022
3 . m2023
1
0
Setllement  Plantation = Vegetation @ Wasteland Mining Area  Surface
Cover water
Landuse /Cover Classes
Figure 11
STATUS OF LAND RECLAMATION IN LAKHANPUR OCP
é Year
= m2021
% m2022
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Figure 12
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STATUS OF LAND RECLAMATION IN SAMLESWARI OCP
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Figure 13
STATUS OF LAND RECLAMATION IN LAJKURA OCP
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Figure 14
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STATUS OF LAND RECLAMATION IN SIARMAL OCP

2 Year
i
= m2021
e m2022
o
3 2023

Setllement Social Vegetation  Wasteland Mining Area  Surface

Forestry Cover water
Landuse /Cover Classes
Figure 15
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Figure 16
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STATUS OF LAND RECLAMATION IN GARJANBAHAL OCP
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Figure 17
STATUS OF LAND RECLAMATION IN KULDA OCP
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Figure 18
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GPS Map Camera

Angul,OR,India
2 Colliery, Angul, 759103, OR,; India
{ Lat 20.952843, Long 85.083829
1'03/06/2024 11:04 AM GMT+05:30 :
* Note : Captured by GPS Map Camera Fhip ;

Ptograph-Z: Plantation on Internal OB/Backfill (Balram C Mine)
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‘Longitude: 85123632
| Elevation: 141.31+100 m
Accuracy: 4.6 m ;

i Time: 21-12-2023 16:12

| Note: sal 1 g0

Bhalugadia, Odisha, India

Kusumpal Bhalugadia Rd, Bhalugadia, Odisha 759103, India
Lat 20.962334°

Long 85.019618°

02/03/24 01:44 PM GMT +05:30

Photograph-4: Plantation on Internal OB/Backfill (Hingula OC Mine)
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EQS GPS Map Camera

Angul, Odisha, India
rﬁ*f/ Unnamed Road, Odisha 752117, India
. Lat 21.089508°
Long 85.040738°
Google 11/03/24 05:32 PM GMT +05:30

Photograph-5: Plantation under Social Forestry (Kaniha OC Mine)

D 2 ; 7 3

=

. .~ [} 6PS Map Camera

: Telisinga, Odisha, India
33H6+R85, Telisinga, Odisha 759117, India
Lat 21.079496°

Long 85.060819°
11/03/24 10:54 AM GMT +05:30

Photograph-6: Plantation under Social Forestry (Kaniha OC Mine)
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Angul,OR,India
§ Talcher Sadar, Angul, 759102, OR, India
¥ Lat 20.967637, Long 85.201431
\;_ 03/09/2024 11:07 AM GMT+05:30
Note : Captured by GPS Map C
s s ~

Photograph-7: Plantation under Social Forestry (Lingaraj OC Mine)

[ TRy
Qﬂ GPS Map Camera

NS e

Ubuda, Odisha, India
Unnamed Road, Ubuda, Odisha 768217, India

Lat 21.742762°

Long 83.848018°

13/01/24 01:31 PM GMT +05:30

Photograph-8: Plantation on Internal OB/Backfill (Belpahar OC Mine)
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0
Q GPS Map Camera

Karlajori, Odisha, India

Unnamed Road, Karlajori, Odisha 768217, India
Lat 21.752732°

Long 83.825708°

13/01/24 10:57 AM GMT +05:30

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

Photograph-10: Plantation on Internal OB/Backfill (Samleswari OC Mine)
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34" 83254'42" 159,617
:30:50 AM

Photograph-11: Plantation on External OB (Lajkura OC Mine)

GPS Map Camera

= Sundargarh, Odisha, India
& Unnamed Road, Odisha 770076, India
" Lat 22.024789°

Long 83.76272°

11/01/24 01:41 PM GMT +05:30

\
e

Photograph-12: Plantation on External OB (Kulda OC Mine)
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Ml e =2 I7‘2GPSNI.':u:bl::.':\mer.’:\

Sundargarh, Odisha, India
Unnamed Road, Odisha 770076, India
Lat 22.021586°

Long 83.758921°

11/01/24 11:48 AM GMT +05:30

Photograph-13: Plantation on Internal OB/Backfill (Garjanbahal OC Mine)

Job No. 564922120/(MCL)

40



CMPDI

=

O 00 N O U A W N

N NN NN R R B B R R R ) | g
5 W N B O VW 0 N O 1 B W N KL O

Land Reclamation
Over Burden
Monitoring

Report

Executive Summary
Opencast Mine
Objective
Methodology
Table

List of Tables
Map

Social Forestry
Plantation

Million
Background
Planning

Asses

Status

Regularly
Satellite
Subsidiary
Production
Biological Reclamation

Technical Reclamation

IRt SRR
SfYUR

HRIGRT R
ol ga
ST U 31dT Ufshar

drferepradi ol gl

Job No. 564922120/(MCL) 41



CMPDI

25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41

42
43
44

45
46
47
48
49

Leasehold Area
Excavated Area

Active mining
Environmental Protection

Remedial Measure
Interval

Systematic Error
Error

Curvature
Geometric
Distortion
Plantation
Capacity

Software

Class

Accuracy
Statistical Separation
Cubic meter
Depicted
Percentage
Salient Findings
Methodology

Data Procurement

Satellite data Processing

Ul &

IG &7

i T
PICRUE G
oUdiRlIH» cUlY
ST

HarRYd Ffed|
argfeat

CEX||

o) |25

fawgur

iRAB I GUFHRI
g

SRITAT T

PIGEIS]

T ey

ggid

STeT Y
JUUE Sl TIHIUI

Rectification and geo-referencing JUR 3R W‘ﬁ—

Job No. 564922120/(MCL)

42



CMPDI

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65
66
67
68
69
70
71

72
73

Image enhancement

Training set selection

Classification and Accuracy assessment

Area calculation
Temporal
Processing

Overlay of Vector data base

Area calculation

Pre-field map preparation

Ground Truthing
Ground Information
Interpretation
Eco-system

Minor

Water Drainage

Interval
Maximum
Coal field
Design
Superimpose
Update
Cumulative

Embankment
Cluster

B - gi
UfRefor ¥ &1 Ta=

FifferRur 3R Heich &1 Tl
&3 U1

difbed

TP

Jaex Sl 9 BT 3RIUA
&ZTUAT-

&3 9 & Ugd TR B TRt
Y-

PRERI

ST

IR REARE

et

d o™

3RTd

b aH

DI &

UR&H g

SRITUd

S RUT/Ad BT
TJafa

dcey

Gl TUT YT Wl & 98

Job No. 564922120/(MCL)

43



CMPDI

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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Central Mine Planning & Design Institute Ltd.
(A Subsidiary of Coal India Ltd.)
Gondwana Place, Kanke Road, Ranchi 834031, Jharkhand

Phone : (+91) 651 2230001, 2230002, 2230483, FAX (+91) 651 2231447, 2231851
Website : www.cmpdi.co.in, Email : cmpdihq@cmpdi.co.in




