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1.0  Project

2.0 Obijective

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 130.01 Km? of the 13 opencast
projects of MCL viz. Ananta, Balram, Lingaraj, Bharatpur,
Bhubaneshwari, Jagannath, Hingula, Belpahar, Lakhanpur, Samleswari,
Lajkura, Siarmal and Basundhara W. Extn. considered for monitoring
during 2018-19; total excavated area is 45.77 Km2, out of which 8.17 Km?
area (17.85%) has been planted, 21.29 Km? area (46.52%) is under
backfilling and 16.31 Km? area (35.63%) is under active mining. It is
evident from the analysis that 64.37% areas of the OC projects is under
reclamation (biological and technical) and balance 35.63% 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 2018 with
respect to the year 2017 in different projects, it is evident from the
analysis that area under land reclamation has increased from 27.48 Km?
(Yr.2017) to 29.46 Km?2 (Yr.2018). Out of 13 projects of MCL, Ananta OC
ranks on top for land reclamation (80.29%) followed by Balram OC
(77.18%) and Samleswari OC (75.32%).

Area of biological reclamation (plantation on backfill) has been decreased
from 8.22Km?2 (Yr.2017) to 8.17 Km2 (Yr. 2018) whereas area of technical
reclamation (area under backfilling) has increased from 19.26 Km?
(Yr.2017) to 21.29 Km2 (Yr.2018) in MCL. The increase of 1.98 Km2in
total area of reclamation is the result of the efforts of the Mahanadi
Coalfields Ltd. taken up towards 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
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area and dumps due to high soil fertility besides plantation carried out by
MCL, resulting in higher vegetation cover than plantation done.

e |t has been observed that in Bharatpur and Jagannath OCPs, area under
biological reclamation has marginally reduced. This change is reflecting
due to modification in mine boundaries.

Status of Land Reclamation In The Leasehold of 13 OCPs of MCL
Under Monitoring for The Year 2018

Area Under Active
Mining 35.63%

@ Area Under Technical
Reclamation

O 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 2018

(Areain Sg.km.)

Technical Plantation Total Area Under
Total Total Reclamation Biological Reclamation Other Plantation Plantation
sl. Project Leasehold | Leasehold Plantation on social Forest AreaUnder Active | Total Excavated (%Green Cover Total Area Under
No. Area under Plantation on v, Mining Area X Reclamation
Area2017 | Area2018 Backfilling Excavated/Backfilled Area External Over | Avenue Plantation Generated in
Burden Dump Etc. Leasehold)
1 2 3 4 5 6 7 8 9 10(=5+6+9) 11(=6+7+8) 12(=5+6)
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 |Ananta 4.56 14.20 2.01 2.33 0.87 1.01 0.11 0.11 0.09 0.23 0.62 0.82 3.50 4.16 1.07 1.35 2.88 3.34
57.43% | 56.01% 24.86% 24.28% 17.71% | 19.71% 23.46% 9.51% 82.29% 80.29%
2 __|Balram 10.21 10.21 2.28 2.43 1.00 1.02 0.28 0.24 0.21 0.20 0.81 1.02 4.09 4.47 1.49 1.46 3.28 3.45
55.75% | 54.36% 24.45% 22.82% 19.80% | 22.82% 14.59% [ 14.30% | 80.20% 77.18%
3 |Lingaraj 7.26 7.26 1.25 1.39 0.16 0.16 0.32 0.31 0.37 0.33 2.20 2.23 3.61 3.78 0.85 0.80 1.41 1.55
34.63% | 36.77% 4.43% 4.23% 60.94% | 58.99% 11.71% | 11.02% | 39.06% 41.01%
4 |Bharatpur 9.43 9.95 2.40 2.48 1.78 1.63 0.44 0.45 0.34 0.18 1.84 1.64 6.02 5.75 2.56 2.26 4.18 4.11
39.87% | 43.13% 29.57% 28.35% 30.56% | 28.52% 27.15% | 22.71% | 69.44% 71.48%
5 |Bhubaneswari 7.33 7.33 0.83 1.31 0.01 0.01 0.00 0.00 0.32 0.27 2.18 2.05 3.02 3.37 0.33 0.28 0.84 1.32
27.48% | 38.87% 0.33% 0.30% 72.19% | 60.83% 4.50% 3.82% 27.81% 39.17%
6 |Jagannath 4.99 5.54 0.89 0.75 2.05 1.79 0.00 0.00 0.14 0.17 0.91 1.01 3.85 3.55 2.19 1.96 2.94 2.54
23.12% | 21.13% 53.25% 50.42% 23.64% | 28.45% 43.89% [ 35.38% | 76.36% 71.55%
7 |Hingula 4.83 5.44 1.08 1.18 0.07 0.07 0.21 0.21 0.22 0.21 1.41 1.53 2.56 2.78 0.50 0.49 1.15 1.25
42.19% | 42.45% 2.73% 2.52% 55.08% | 55.04% 10.35% 9.01% 44.92% 44.96%
8 |Belpahar 9.74 9.74 1.47 1.55 0.85 0.91 0.56 0.59 0.40 0.39 1.61 1.75 3.93 4.21 1.81 1.89 2.32 2.46
37.40% | 36.82% 21.63% 21.62% 40.97% | 41.57% 18.58% | 19.40% | 59.03% 58.43%
9 |Lakhanpur 16.20 22.40 3.36 3.90 0.60 0.72 0.44 0.59 0.41 0.46 2.46 2.41 6.42 7.03 1.45 1.77 3.96 4.62
52.34% | 55.48% 9.35% 10.24% 38.32% | 34.28% 8.95% 7.90% 61.68% 65.72%
10 |Samleswari 7.13 7.13 2.62 2.86 0.67 0.68 0.48 0.48 0.15 0.16 1.28 1.16 4.57 4.70 1.30 1.32 3.29 3.54
57.33% | 60.85% 14.66% 14.47% 28.01% | 24.68% 18.23% | 18.51% | 71.99% 75.32%
11 |Lajkura 4.68 4.68 1.07 1.11 0.16 0.17 0.22 0.22 0.07 0.07 0.55 0.69 1.78 1.97 0.45 0.46 1.23 1.28
60.11% | 56.35% 8.99% 8.63% 30.90% | 35.03% 9.62% 9.83% 69.10% 64.97%
12 |Siarmal 21.85 22.90 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.54 0.00 0.00 0.00 0.00 0.51 0.54 0.00 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2.33% 2.36% - -
13 |Basundhara W
Extn. 3.23 3.23 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.03 0.00 0.00 0.00 0.00 0.02 0.03 0.00 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.62% 0.93% - -
Total(MCL) 111.44 130.01 19.26 21.29 8.22 8.17 3.06 3.20 3.25 3.24 15.87 16.31 43.35 45.77 14.53 14.61 27.48 29.46
44.43% | 46.52% 18.96% 17.85% 36.61% | 35.63% 13.04% | 11.24% | 63.39% 64.37%

Note: In reference to the above Table-1, different parameters are classified as follows:
Area under Biological Reclamation includes Area under Plantation done on Backfilled Area only.
Area under Technical Reclamation includes Area under Barren Backfilling only.
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.
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.

(%) 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’.

ISAER N I

(% is calculated with respect to excavated area as applicable)
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Fig.1: Land reclamation status in OC projects of MCL for the year 2018
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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 which was subsequently 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 for land reclamation monitoring of opencast projects
and vegetation cover monitoring of 19 major coalfields. 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. All coalfields in CIL shall also be monitored at an interval of 3 years as per a
defined plan. 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 561410027/(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 (MoEF).Such
monitoring would not only facilitate in taking timely mitigation measures against
environmental degradation, but would also enable coal companies to utilize the

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

1.4  Present report is embodying the finding of the study based on satellite data of the year
2018 carried out for all the 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 given in Fig 1. Following steps are involved in land

reclamation /restoration monitoring:

Job No 561410027/(MCL) 2
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Figure: 2 - Methodology for Land Reclamation Monitoring

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

topo sheets are procured for creation of vector database.

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

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

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

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

Job No 561410027/(MCL) 3
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Image enhancement:

To improve the interpretability of the raw data, image enhancement is
necessary. Local operations modify the value of each pixel based on
brightness value of neighbouring pixels using ERDAS IMAGINE 2014 s/w. and

enhance the image quality for interpretation.

Training set selection

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

as an aid for classification.

Classification and Accuracy assessment

Image classification is carried out using the maximum likelihood algorithm. The
classification proceeds through the following steps: (a) calculation of statistics
[i.e. signature generation] for the identified training areas, and (b) the decision
boundary of maximum probability based on the mean vector, variance,
covariance and correlation matrix of the pixels. After evaluating the statistical
parameters of the training sets, reliability test of training sets is conducted by
measuring the statistical separation between the classes that resulted from
computing divergence matrix. The overall accuracy of the classification was

finally assessed with reference to ground truth data.

Job No 561410027/(MCL)
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. Area calculation
The area of each land use class in the leasehold is determined using ERDAS
IMAGINE v.2014 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 10.2.2 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.

Job No 561410027/(MCL) 5
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4.0 Land Reclamation Status in Mahanadi Coalfields Limited

41  Following thirteen 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 2018.

* Ananta

= Balram

= Lingaraj

= Bharatpur
= Bhubaneswari
= Jagannath
= Hingula

= Belpahar

= Lakhanpur
= Samleswari
= Lajkura

= Siarmal

= Basundhara West Extension

4.2  Area statistics of different land use class present in the mine leasehold of the above
projects for the year 2018 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 also prepared for the year 2018. Year wise changes in
the different land use classes based on satellite data are depicted in Bar Charts in
Fig. 3 - 15.

4.3  Study reveals that out of total 45.77 Km? excavated area; 29.46 Km? area (64.37%)
is under reclamation. Out of which 8.17 Km2 (17.85%) area has been re-vegetated
and 21.29 Km? (46.52%) area is under backfilling.

Job No 561410027/(MCL) 6
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4.4

4.5

4.6

4.7

4.8

4.9

4.10

Analysis of satellite data indicates that area of plantation on backfill (Biological
Reclamation) has decreased from 8.22Km? (Yr.2017) to 8.17 Km2 (Yr. 2018). This

decrease is due to modification in leasehold boundaries in some projects.

Study also reveals that area under barren backfilling (Technical Reclamation) has
increased from 19.26 km2in 2017 to 21.29 km2in 2018. All the 13 projects of MCL
selected for monitoring are showing an increasing trend in technical reclamation
except for Jagannath OCP, where the decrease in technical reclamation area may be

due to modification in lease boundary..

It was also observed that overall total area under plantation (Green Cover) has
increased from 14.53 km?2 in 2017 to 14.61 km? in 2018. Green Cover has reduced in
some projects of MCL as there is reduction in social forestry in the leasehold areas of

these projects due to mine advancement.

Study indicates that in Balram and Lingaraj OCPs area of plantation on OB dumps has
reduced marginally with respect to the year 2017 because of OB dumping on

vegetated OB Dump area due to constrain of spaces.

It has been observed that in Bharatpur OCP areas under biological reclamation, social
forestry, active mining, excavated area, total area under plantation and total area
under reclamation have reduced. This change is reflecting due to modification in

boundaries.

On comparing the status of land reclamation for the year 2018 with respect to the year
2017 in different projects, it is evident that area of land reclamation has increased from
27.48 Km2 (Yr. 2017) to 29.46 Km2 (Yr.2018).

Out of 13 projects of MCL, Ananta OC ranks on top for land reclamation (80.29%)
followed by Balram OC (77.18%) and Samleswari OC (75.32%).

Job No 561410027/(MCL) 7
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Table 2: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2018

(Area in Sq. Kms.)

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESHWARI JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJKURA SIARMAL BASUNDHARA W EXTN
Area | % Area Y% Area Y% Area Y% Area Y% Area % Area Y% Area % Area % Area % Area Y% Area % Area | Y%
¢ |Dense Forest Bl o 70 [0 o0 [0 ow |00t 0w | ow 000 | 000 000 000 o000 [000 000 | 18 817 [o00s 07 |10 2137 [ 000 | 000 0.00 0.00
o
1
g [open Forest B | s w02 |02 nis |007 0% o000 0w | oes 928 | 005 09 | 005 0% [000 000 | 302 1348 | 010 140 |o047 1004 [ 082 = 358 0.79 246 | 762 586
Total Forest (A) 246 | 1732 | o2 | 118 [o007] 09 [oor| o0 | oes | 928 [ o005 | 090 [oos[ 092 [ooo] 000 [ ass [ 21es [o1s] 210 [1a7] 3141 [ o2 [ 358 079 | 2445 | 152 | ss6
Z
4
2 [serubs ) [ ] 220 ] s613 | s [ s [oer] 023 [0 oos | os1 | 69 | 037 | 6es | 0ar] 756 | 192] 1om | 206 | 1321 | 03] 605 |029] 620 | 731 | 3102 136 | e | 2130 | 163
3
2 [Social Forestry B[ o2 [ 12 [ o020 196 [o033] 455 |oss| s | 027 | ses | 017 | 307 [o021] 386 |o039] 400 | 046 | 205 |oa6| 224 [o007] 150 | os4 | 236 003 | 0% 304 | 249
E -
£ [Phanation on Exterral OB Durp [ Tl on] o7 Jooa] 235 o3 ] 427 [oas] 452 [ 000 | o000 [ 000 | 000 [021] 386 [o059] 6o [ 050 | 263 [oas| 673 [02] 410 [ oo [ 000 000 | 000 320 | 246
2 |plastation on Back i/Excavated Area(Biological Reclarmation) L0 o 70 |12 9w |ois 220 |16 1638 | oo o4 | 1 3231|007 129 |09 93 | o 32 |oes 954 |01 3@ | oo | oo 000 | o000 817 | 628
Total Plantation (Green Cover) (C) 135 | 951 | 146 | 1430 [080 [ 1102 [226 [ 2271 | 028 | 382 [ 196 [ 3538 [ 049 | o001 [1s9] 1940 | 177 [ 790 [132] 1851 [046 ] 9083 | 054 [ 236 003 | 093 | 1461 | 1124
Total Vegetation (A+B+C) 610 | 4296 | 3.46 | 33.89 | 154 2121 [317] 3186 | 147 | 2005 | 238 | 4296 [ 0.95| 1746 | 381 30412 | 9.58 | 4277 [1.90 | 2665 [222] 4744 | s67 | 37.85 | 218 | 6749 | 47.43 | 3648
Coal Dump B o 027 | 030 204 [oas 193 |oss| ;| o 136 | 009 | 16 03| 64 |o010 103 | 014 06 [007 098 |004 085 | 000 | 000 000 | 000 166 | 128
|
£ [coal Quarry B | o5 303 | oss | ses | s 2590 |o094 oas | 167 | 225 | 035 | 632 |om | a2 | 131 13as | 1s | su |09 1346 | 057 | 1218 | oo | o000 000 | oo | nas | ses
z |
=
2 |Advance Quarry Site [ I| oo | o2 [o00s | o#9 |01 15 |00 oso | ox 273 | 003 | 054 | 003 | 055 |023 23 | 038 | 170 | 016 224 008 171 | 000 | 000 000 | o000 139 | 107
g
& [Quarry Filled with Water 0| o35 | 246 | 039 | 3m2 o024 331 |0 62 | o 246 | 063 | 1137 | 077 | 1415 | 021 216 | 019 | 085 | 004 056 | 004 085 | 000 | 000 000 | o000 166 | 2%
Total Area under Active Mining 0.82 | 577 | 102 | 999 | 223 ] 3072 | 1.64 | 1648 | 2.05 | 27.97 | 1.01 | 1823 | 1.53 | 2843 | 1.75] 17.97 | 241 | 1076 | 116 | 1627 | 0.69 | 1474 | 0.00 | 0.00 000 | 000 | 1631 | 1254
1
Barren OB dump 000 | 000 | 002 | Lis_| 050 68 | 005 050 | 078 1064 | 000 | 000 | 002 037 | 012 125 | 002 | 009 | 007 098 | 005 06t | 000 | 000 000|000 171 | 132
| Area Under Backfiling(Technical Reclamation) B | 23 | sear | 243 | 230 | 139 19a5 | 248 | 2402 | 13 1787 | 075 | 1354 [ Lis | 2160 [ 155 1591 | 390 | 1741 | 286 4011 | 111 2372 | 000 | 000 000 | o0 | 2120 | 1638
Total Area under Mine Operation 333 | 2345 | 3.87 | 37.90 | 4.26 | 58.68 | 432 | 4342 | 4.24 | 5784 | 1.85 | 3339 | 3.08 | 56.62 | 3.52] 36.14 | 6.47 | 28.88 | 4.16 | 5835 | 1.87] 39.96 | 0.00 | 0.00 000 | 000 | 4097 | 3151 |
1
£ |Waste Lands [0 | 199 1401 | 085 | 833 [077 1061 | 098 985 | 039 532 | 051 | 921 [073| 1342 | 151 1550 | 163 | 728 | 061 856 | 047 1004 | 181 7.90 064 | 1981 1289 | 991
2 [Fly Ash Pond/Sand Body 000 | 000 | 000 000 |000 000 |000 000 | 000 000 | 011 | 199 |o006 110 |[000 000 | 000 000 | 000 000 |000 000 | 000 | 000 0.00 0.00 017 | o1
7
<
? |rotal Wastelands 1.99 | 14.01 | 085 | 8.33 0.77| 10.61 0.9s| 9.85 | 0.39 | 532 | 0.62 | 1119 0.79| 1452 | 151 | 1550 | 1.63 | 728 | 0.61 | 8.56 0.47| 10.04 | 1.81 | 7.90 0.64 | 19.81 | 13.06 | 10.05
£ [Reservoir, nallah, ponds ec. B | o5 127 | o8| 176 o005 o |06 oe | oo 041 | 006 | 108 |o1s| 25 o026 267 | 025 | 2z [oos| oss |oo | oz | o1 | oss w | e 149 | s
=
S
Total Waterbodies 048 | 127 [o0a8 | 176 [o0.05] 069 [006] 060 | 003 | o041 [ o006 | 108 [0a4] 257 [026] 267 | 025 | 112 [o.06] o084 [001] 021 [ 019 [ o085 002 | o062 | 149 | 115 |
1
3
£ |Crop Lands [ I|ow oo |0 o000 |00 o0 |00 oo | 0w 000 | 000 000 | 000 000 |[000 000 | 000 000 | 000 000 |000 000 | 216 | 943 000 | 000 216 | 166
g
g [Fallow Lands LI 2n | w62 | 132 1293 | 037 si0 |1 wse | 1o 1487 | 047 848 [o041 754 |03 329 | 421 1879 | 021 295 | o004 085 | 935 | 408 037 | nas | 2158 | 1660
<
S Total Agriculture 2.31 | 16.27 1.32 12.93 0.37 5.10 1.11 11.16 1.09 14.87 0.47 8.48 0.41 7.54 0.32 3.29 4.21 18.79 | 0.21 2.95 0.04 0.85 11.51 50.25 0.37 | 11.46 23.74 | 18.26 |
1
» [Urban Settlement I | 000 | 000 | 002! o020 o002 02 o000 0w | ow 000 | 000 | 000 | 001 018 |00 010 | 000 | 000 | 000 | 000 |000 000 | 003 | 013 000 | o000 009 | o007
g
2 |Rural Seitlement B | o | oo [on | wos |oos os |oos| oso | oo 123 | 005 | 0% |o004| 07 |o00s o0 | 014 06 |002 028 |00 o000 | 069 | 301 02 | oe 148 | 114
< |
5 [Industria Settiement 0| ot | 13 [ os0 | 392 |09 20 |02 26 | om 027 | 011 | 199 |o002| 037 [023 23 | 012 | 054 |017 | 238 |007 15 | 000 | 000 000 | o000 175 | 1as
Total Settlements 029 [ 204 053] 519 [o027] 372 [031] 312 011 [ 150 0.16 | 289 [0.07] 129 [o032] 329 [ 026 [ 116 [0.19] 266 [0.07] 150 072 [ 3.4 0.02 [ 0.62 332 | 255
GRAND TOTAL 14.20 | 100.00 | 10.21 | 100.00 | 7.26 | 100.00 [ 9.95 [ 100.00 [ 7.33 | 100.00 | 5.54 ] 100.00 | 5.44 | 100.00 [ 9.74 | 100.00 | 22.40 | 100.00 [ 7.13 ] 100.00 ] 4.68 | 100.00 | 22.90 | 100.00 323 | 100.00 [ 130.01 ] 100.00

Job No 561410027/(MCL)



CMPDI

85°7'0"E 85°T"30"E 85°8'0°E 85°8'30°E 85°9'0"E 85°9"30"E e
L L L L L L Area Statistics - Ananta OCP (2018)
N Classes Colour| Area
| i ] Area
“4"“ Leveld Level-Tl it
z = Km®)| Total
= [l
:c'_ -- Forost Area Dense Forest l_DE 711
& 5 Open Forest 145 1021
Total Forest (A) 2.46] 17.32
Scrubs Scrubs (B) 2.29| 16.13
= - Social Forestry 023 162
= g ontation PN on Backfil 101 711
g = Plantation on OB Dump 0.11| 0.77
= a8 T otal Plantation (C) 1.35] 9.51
Total Vegetation(A+B +C) 6.10] 42.96
Agriculture |Agriculture Land 2.31| 16.27
§ = Waste Land |Wasie Land 1.99| 14.01
27 _§ Coal Quarty 043 3.03
& g Area Under B ackfilling 233 1641
- Water Filled Quarry 035 246
M A
S e e il e 0.18] 127
£ z Advance Quary Site 0.04] 028
o = Total Mining Area 3.33] 23.45
=] [ oo
g g Sefflements Ruml S_etﬂement 0.13| 092
31 Industrial Settlement 0.16/ 113
Total Settlement Area 0.29] 2.04
i ‘Water Body |[River, Ponds 0.18] 1.27
=d £ [ Total| 14.20[100.00
uwd p— 00
= .
= S | Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects ity
= :
3 g E::L'émkeclamalim Activity | Name Designation Signaturs | Date
okl |- [ Status of Ananta :
g :ﬁ O'CPS_ Dbased mun Prepared | A Biswaz | Mgr(Geology)
& |Satellite Data (BS-| Cpecled | TMondal | CM(RSC)
INDEX 2/L-IV) of the year
_— 2018 Approved | R Kumar | HOD (Geomatics)
=z —-—- Mine Lease B oundary = -
= —— Coal Transportation Road =) J Seale: U 045 09 1.8 s Shest 1
e ——  Other Road B i
=1 = Gt/ Atiliaslam | Drg No. HQ REM 07 A418 01 Rew Ne.0
T T T T T T
85°T'0"E 85°T"30"E 85°8'0"E 85°8'30°E 85°9'0"E 85°9"30°E
Job No 561410027/(MCL)




CMPDI

z 85°4'0°E 85°4'30°E 85°5'0°E 85°5'30°E 85°6'0°E = Area Statistics - Balram OCP (2018)
= 1 1 1 1 1 =
o e Classes Colour| Area
= ] Area| o
8 g Level1 Level-Tl ZunE
KmY)| Total
Open Forest (A) 0.12| 1.18
Scrubs Scrubs (B) 1.88| 18.41
= iz Social Forestry 0.20{ 1.96
= & ountation |F20taton on Backfil 1.02 999
z B Plantation on OB Dump 0.24] 235
8 Total Plantation (C) 1.46] 14.30
Total Vegetation(A+B+C) 3.46] 33.89
Agriculture [Agriculture Land 1.32) 12.93
z - Waste Land [Waste Land 0.85| 833
= 1 £ Coal Quamy 058 568
i = Barren OB Dump 012 118
& = Area Under Backfilling 243 23.80
Mining A rea |Water Filled Quarry 0.39| 382
, . Coal Dump 0300 294
BALRAM OCF Advance Quarry Site 0.05| 049
i = Total Mining Area 3.87] 37.90
el £ Rural Setdement 0.11) 1.08
= = Settlements |Urban Setflement 0.02] 020
Industrial Settlement 0.40( 392
Total Settlement Area 0.53] 5.19
Water B ody [River, Ponds 0.18] 1.76
=
=) £ |Towl]10.21] 100.00
o o
=]
5 i | Customer Mahanadi Coalfields Limited
=
(3]
Title Land Reclamation Monitoring of OC Projects o
Subject 5 Activity | Name Designation Signamre | Date
Land Reclamation
e Staus of Baltam |Prepared | A Biswas 1.(Geoloz )
o fg OCP based on 1 i i
g £ | Satellite Data | Checked | T Mondal | CM(ESC)
& INDEX o ®Rs-2L-IV)  of
WL . y the year 2018 Approved | R. Kumar HOD (Geomatics)
=== Mine L ease B oundary —— Ralway Line
f 0 025 05 1
_ Coal Transportation _ Scale: KM Sheet 1
i Other Road Plate-2
Drg No. HQ REM 07 A418 02 RevNo.0
T T T T T
85°4'0°E 85°430°E 85°5°0"E 85°5'30°E 85°6°0"E
Job No 561410027/(MCL)
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85 030E 55 100E 851030 E B T0E B5TT30E B51Z0°E B51230°E
1 1 1 1 1 1 1
Z N
= z
81 W=op—L =
8 E
R Y R
LINGARAJ OCP
=
3 z
=1 | =
o =
8 =)
(]
Area Statistics - Lingaraj OCP (2018)
Classes Colour| Area
Levell Levelll ko
= Total
o Open Forest (A) 0.96 =
e - &
7| |Senubs Scrubs (B) 9.23 B E
= Social Forestry 4353 :C'q
P fion P]amatm on B ackfill 2.20 -
Plantation on OB Dump 427 INDEX
Total Plantation (C) 11.02 e, Mine I easze Boundary
Total Vegetation(A+B+C) 1.54| 21.21 —— RailwayLine
Asyicuture | Agriculrure Land 0.37] 5.10 — C:"all Tl’;’;’:g““‘m Road
= |[Waste Land |Waste Land 0.77| 10.61
o =
| Sl Qumonrys e Customer Mahanadi Coalfields Limited 5
o Barren O Dump 0.50| 6.80 B
s Area Under Baclkfilinz 1.39] 19.15 Title Land Reclamafion Moritoring of OC Projects o | | g
i — o4
s g e F il ey a8, o Subject | Activity | Name Designation Signamre | Date
Coal Dump 0.14] 1.93 Land Reclamation
Advance Quarry Site 011 1.52 Status of Lingaraj | Prepared | A Biswas | Mer(Geology)
SntafBtamy Aves LAy SLEE (S}Chel:]'l't mmn:: Checked | T.Mpndal |CMESC
a e o
Rural Setfement 0.06) 0.83 (RSOLIV)  of ' (RSC)
z Settlements |Urban Setdement 0.02] 0.28 the vear 2018 Approved |R. Kumar | HOD (Geomatics)
o Industrial Setflem ent 0.19| 2.62 =
-k Total Settlement Area 027 3.72 Scale: 0 02 04 0. BKm Sheet1 | LS
|
& | [Water Body |River, Ponds 0.05 0.69 =
Plate-3 Drg No. HQ REM 07 A41803 R Mo &
| Total] 7.26]100.00
1 1 1 1 I 1 1
85°T30°E 85°10'0°E 85°10°30"E 85°11'0°E 85" 1'30°E 85°120°E 85°12°30°E
Job No 561410027/(MCL)
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CMPDI

B5°6'0E B5°6'30°E B5T0E B5T30E 85°8'0°E B5°8'30°E Area Stafistics - Bharatpur OCP (2018)
1 1 L 1 1 1
Classes Colour| Area
N Area| o
Level 1 LevelII |
=z W L {Em~}| Total
E; g Forest Area |Dense Forest(A) 0.01] 0.10
-4 5 = Scrubs Scrubs (B) 0.90| 9.05
=] ] Social Forestry 0.18] 1.81
o~
: Plantation on Backfill 1.63] 16.38
Plantation .
Plantation on OB Dump 045 4.52
s Total Plantation (C) 2.26( 22.71
g g Total Vegetation(A+B~+C) 3.17| 31.86
2 -2 Agriculture | Agriculture Land 1.11| 11.16
& = Waste Land |Waste Land 0.98| 9.85
Coal Quarry 0.94] 9.45
Barren OB Dump 0.05[ 0.50
P 2 Area Under Backfilling 2.48| 24.92
= 1 5 Mining Area |Water Filled Quarry 0.62| 6.23
5 i Coal Dump 0.15] 1.51
[ ©
o = Advance Quarrv Site 0.08] 0.80
Total Mining Area 4.32( 43.42
e e Rural Settlement 0.05[ 0.50
N Industrial Settlement 0.26] 2.61
s | i Total Settlement Area 0.31] 3.12
g ':{5 ‘Water Body |River, Ponds 0.06| 0.60
(3] (=]
= | Total] 9.95] 100.00
Customer Mahanadi Coalfields Limited
= z | Title Land Reclamation Moritoring of OC Projects L
= = [ Subject o g :
E -:% Land B — Activity | Name Designation Signature | Date
= S | Status of | Prepared | A Biswas (Geology)
“ | Bharatpur  OCP |1 i .
based on Satellite | Checked |T.MMondal | CM(RSC)
INDEX Data (RS-2L-IV)
= —-- Mine Lease Boundary ~—— Railway Line of the vear 2018 | Appyoved |R. Kumar | HOD (Geomatics)
= H =
= Coal Transportation = R Scale- 0 03 06 12 Sheet 1
= [ | = A it R K et
- = AMskislims | Drg No. HQ REM 07 A41804 Revlo.0
1 I 1 1 1 I
85°6'0°E 85°6'30°E 85°T'0E 85°T30°E 85°8'0°E 85°8'30°E
Job No 561410027/(MCL)
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CMPDI

85°830°E
1

85°9'0"E 85°930°E
1 1

B3°10°0°E
1

B5°10°307E
1

85°11°0°E
1

205830 20"59'0"M 20"59'30"M
1

20580
1

BHUBANESWARI OCP

20°58'30"M 20"59'0" M 20°59'30"M

20"58'0"M

Area Statistics - Bhubaneswan OCP (2018)
Classes Colour)]  Area
Leveld Level-I £ | ek
K| Total
Open Forest (A) 0.68| 9.28
Scrubs Scrubs (B) 0.51] 6.96
Social Forestry 0.27| 3.68
Planfation  |Plantation on Backfill 0.01] 0.14
T otal Plantation (C) 0.28] 3.82
Total Vegetation(A+B+C) 1.47| 20.05
Agriculture |Agriculiure Land 1.09| 14.87
'Waste Land [Waste Land 0.39) 5.32
Coal Quamy 1.67| 22.78
B arren OB Dump 0.78] 10.64
A rea Under B aclkfiling 1.31) 17.87
Mining Area [Water Filled Quamry 0.18] 246
Coal Dump 0.10] 136
A dvance Quarry Site 0.20( 273
Total Mining Area 4.24| 57.84
P Rural S_ctﬂcmm 0.09] 123
Industrial Settlement 0.02] 027
Total Settlement Area 0.11] 1.50
‘Water Bodv |River, Ponds 0.03| 0.41
| Tol] 7.33/100.00

% z| Customer Mahanadi Coalfields Limited
= o
= LRl I : R - Job No.
= E: Title Land Reclamation Monitoring of OC Projects S41007
o f
8| Sub ject i Activity | Name Designation Signatre | Date
Land Reclamation =
Status of | Prepared | A Biswas | Mer(Geology)
Bhubaneswari
OCP  based on|Checked |TMondal |CMESC)
g INOEX z|Satdlita:  Data
:,5' === Mine Lease Boundary z gﬁl‘lg;?g of Approved | R. Komar | HOD (Geomatics)
§ — Other Road By
Ef hoa
Drg MNo. HQ REM 07 A418 03 Rav No.0
T T T T T T
85°830"E 85°90"E 8593 0"E 85%10°0"E 85%10°30"E 85°110°E
Job No 561410027/(MCL)
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CMPDI

85°7"30"E 85°8'0°E 85°8"30"E 85°9°0°E 85°9'30"E
1 1 1 1 1
N Area Statistics - Jagannath OCP (2018)
Classes Colour|  Area
W=p—L Area
Levet LevetIl toak
z g - (Km")| Total
= = Open Forest (A) 0.05] 0.90
27 - Scrubs Scrubs (B) 0.37] 6.68
= il Socal Forestry 0.17) 3.07
! Plantation |Plntation on Backfill 1.79] 3231
Total Plantation (C) 1.96| 3538
Total Vegetation(A+B+C) 2.38] 42.96
= - Agriculure |Agriculture Land 0.47) 8.48
= =) Waste Land [Waste Land 0.51) 9.21
= K Ash Pond 011] 1.99
35 = Total Waste Land 0.62] 11.19
Coal Quarry 033 6.2
Area Under Backfiling 075 1354
i Water Filled Quarry 0.63| 1137
Mining A
Z z £ 18216 vl Dump 009 162
= | & Advance Site 003 054
é o Total Mining Area 1.85] 3339
S Rural 0.05] 0.90
Settlement | Industrial 011 199
Total Settlement Area 0.16] 2.89
i3 N B Water Body [River, Ponds 0.06| 1.08
o | o . | Total| 5.54[100.00
o = =
8 o
o [ )
o~
Customer Mahanadi Coalfields Limited
- _ |Tie Land Reclamation Monitoring of OC Projects i
= S [Subject o ST -
o E g Land B s Activity | Name Designation Signature | Date
= & | Stams of | Prepared | A Biswas | Mar(Geology)
N | Jaganmath OCP
based on Satellite | Checked | T. Mbndal |CM(RSC)
INDEX Data (RS-2/L-IV)
—_— of the year 2018 Approved | R Kumar | HOD (Geomatics)
Zz | —-— Mine B oundary -
;2 —+— Railway Line = Scale: 0 0.3 0.8 1'%(”1 Shest 1
0 a Coal Transportation Road —%
& | —— OtfherRoad g Drg No. HQ REM 07 A418 06 RevNo0
1 1 I 1 I
85°7'30"E 85°8'0°E 85°8"30"E 85°9'0"E 85°9'30"E
Job No 561410027/(MCL)
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CMPDI

85°0°30°E 85°10°E 85°1'30°E 85°2'0°E 85°2'30°E T .
L 1 1 L 1 Area Statistics - Hineula OCP (2018)
N Classes C olour Area
4 Area
o WL | £ Levell Levelll 9% of Total
TE 2 Em)
=) K} -
o4 =
£ Forest Open Forest(A) 005 0.92
Scrubs Scrubs (B) 041 7.54
Social F ore stry 021 3.86
Phntafion Planiattm on Bacldill 0.07 1.29
% = Plantation on OB Dump | | 021] 38
= & Total Phntation (C) 049 9.1
i [~ EE‘, Total Vegetation(A+B+C) 0.95( 17.46
[ ] e
& = Agricuthwe |Agriculture Land 041 754
Waste Land 'Waste Land 0.73] 1342
Sand B ody 0.06 110
Total Waste Land 0.79] 14.52
z Coal Quarry 0.73] 1342
e £ Eamen OB Dump 002 037
0 -E Area Under Backfiling 1.18| 21.69
8 5 MMining Area |Water Fille d Quarry 077 1415
C oal Dump 0.33 6.43
HINGULA OCP A dvance Quarry Site 003 0.5
Total Mining Area 3.08[ 56.62
= Fural Setflement 004 074
= £ Setflements |Urban Setilement 001 0.13
= Bl [ndustrial § ettlem exn 0.02] 0.3
= = Total Settlement Area 0.07 .29
b Water Body [River, Ponds 0.14| 2.57
Il
| [Total| 5.44] 100.00
Customer Mahanadi Coalfields Limited
=
g i £ | Titke Land Reclamation Monitoring of OC Projects el
-
& g ]?:.:!i e'l:;eclamai:{on Activity | Mame Designation Signamre | Date
Status of Hingula | Prepared | A Biswas | Mar(Geology)
OCP  based on
Satellite Data | Checked | T.Mondal | CM(RSC)
(RE2LIV) of
£ Index z | the year 2018 Approved |R. Kumar | HOD (Geomatics)
o — MineLease  — Coal Transportation Roads Plate-7 = 0 0325 065 13
£ @ Setdements  — OtherRoads [Fo Scale: 5 : Km Sheet 1
2 — —
o™ o
o
Drg No. HQ REM 07 A418 07 RevNo.0
T T T T T
85°0°30°E 85°1'0°E 85°1"'30°E 85°2'0°E 85°2°30°E
Job No 561410027/(MCL)
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CMPDI

= 83°50'30°E 83°51°0°E 83°51'30°E 83°52'0°E 83°52°30"E
?:, 1 1 1 1 1 —
ey i Area Statistics - Belpahar OCP (2018)
T Classes Colour| Area
ha L Area| o
e Leveld Level-TT i
S 2 Km®)| Total
= 8 Scrubs Scrubs (A) 1.92] 19.71
= o Sodal Forestry 039 4.00
. 3 -
;_f = Phntation Plantah_on on Backfill 0_?1 034
5 Plantation on OB Dump 029 6.06
Total Plantation (B) 1.89] 19.40
Total Vegetation(A+B) 3.81] 39.12
z = Agriculiure |Agriculiure Land 0.32] 3.20
;C'D i ‘Waste Land |[Waste Land 1.51| 15.50
> & Coal Quarry 1.31] 1345
= Bamen OB Dump 012 123
Area Under B ackfilling 1.55] 1591
- Mining Area|Water Filled Quarty 021 216
= g Coal Dump 010/ 103
& in Advance Quarry Site 023 236
= = Total Mining Area 3.52] 36.14
o Rural Settlement 0.08 082
Settlements |Urban Setlement 001 010
Industrial Settlement 023 236
= = Total Settlement Area 032 320
E?j : | :3 ‘Water B ody [River, Ponds 0.26| 2.67
= R.O-C.M Colony & | Total| 9.74/100.00
Customer Mahanadi Coalfields Limited
=
= 3| Title Land Reclamation Monitoring of OC Project eI
o o £ ojects 561410027
= | I z
i § Egll:ée'l:ltedarnaﬁm Activity Name Designation Signature | Date
Status of Belpahar | prepared | A Biswas | Mer(Geology)
OCP  based on
" Satellite Data | Checked | T. Mondal | CM(RSC)
z Index & {(RS-2L-IV)  of -
g 1 i MinsLieass o ‘;g the vear 2018 Approved | R. Kumar | HOD{G eomatics)
:'G * Settlem ents = Other Foads = ‘! 0 0.5 1 2
R ——1 T
— Coal Transportation Roads Pi ate-8 Cf”f? £
Gt AlidisCopy | Drg No. HQ REM 07 Ad 18 08 RevNo.d
1 1 1 1 1
83°50°30"E 83°51'0°E 83°51'30°E 83°52°0"E 83°52°30"E
Job No 561410027/(MCL)
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CMPDI

B3T4F30E B3°AQ0E B3T4U30E BIS00E 8FS0I0°E B¥ST0E 83°5130E =
?"'— 1 1 1 1 1 1 1 =
= E Area Statistics - Lakhanpur OCP (2018)
:-F 7 N o Classes Colour|  Area
= Area| o
w+— E Leveld Level I i q—fd:f
= m
= S = Forest Area |Demse Forest 183| 8.7
E = Open Forest 3.02] 1348
5 o Total Forest Area (A) 4.85] 21.65
Scrubs Scrubs (B) 2.96] 13.21
a z Sodal Forestry 046] 205
= ] 2
= S Plantation Plantah_ﬁntad{ﬁ]l 0.72 it |
@ 3 Plantation on OB Dump 0.59 2.63
= b Total Plantation (C) 1.77]  7.90
Workshop T otal Vegetation(A+B+C) 9.58 42.77
2 = Agriciture |Agriculture Land 4.21] 18.79
) 2] Waste Land |Waste Land 1.63| 7.28
=7 = Coal Quarry 184 821
& Barmen OB Dump 002  0.09
= Area Under Backfilling 390, 1741
z = Mining Area|Water Filled Quanry 0.19) 085
§ i o Coal Dump 0.14] 063
= o Advance Quarry Site 0.38]  1.70
& Total Mining Area 6.47| 28.88
Rural Sefflement 0.14] 063
= Setilement
z 2 * | Industrial Setfement 0.12] 054
- = Total Settlement Area 0.26] 1.16
:& & 'Water Bodv |River, Ponds 025 1.12
i | Toml] 22.40] 100.00
g 2
= g
e
- T | Customer Mazhanadi Coalfields Limited
e o~
& Tiile Land Reclamation Monitoring of OC Projects o
Z | Subject | Activity | Name Designation Signature | Date
% Index g Land Reclamation
T — Mine Lease  —+Railways :‘_" E::l'u:.tplr OC% Preparsd | A Biswas | Mer.(Geology)
e o~
= ® Seiflements  — Other Foads based on Satellite | Checked | T.IMvbndal | CM(RSC)
S : Data (RS-2L-IV)
= Sl lomguni-fiow R ok Z | of theyear 2013 | Approved | R Kumar | HOD (Geomatics)
= Lol
2 —e 0 0375 075 15
e Scale: : : : Shest 1
? g o L eee—— o
& Drg No. HQ REM 07 A418 09 RevNo.0
1 1 1 1 1 1 1 1
83°4F0E  834F30E 83MO0E  83°4030°E 83°50°0°E 8FE030E 8FE10E B3T5130°E
Job No 561410027/(MCL)
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83°530°E 83°5330°E 83°54'0°E 8354 30E
L 1 L L
Area Statistics - Samleswan OCP (2018)
Classes Colour| Area
Area | % of
Levell Lewvel Il
eve eve Ko Tol
Forest Area Dot Evecst LA
= Open Forest 0.10p 1.40
§ __3 Total Forest Area (A) 0.15] 2.10
e = Scrubs Scrubs (B) 0.43) 6.03
:'q_r T Social Forestry 016 2.4
o . -
Plantation P]amalfononBadEﬁ]l 0.68 9.54
Plantafion on OB Dump 048 6.73
Total Plantation (C) 132) 18.51
Total Vege tation{A+B+C) 1.90] 26.65
. Agnculture |Agriculture Land 021 295
4 _g 'Waste Land |Waste Land 0.61) 8.56
=8 = Coal Quarry 096 13.46
= N Barren OB Dump 007 0.98
Area Under B ackfiling 2.86) 40.11
Minming Area|Water Filled Quamy 0.04] 0.56
SAMLESWARI OCP — re—— R
= T otal Mining Area 4.16| 58.35
z & Rural Setflement 002 028
Z oy Setflement
2 = ™ | Industrial Settlement 0.7 2.38
:'“_r = Total Setilement Area 019 2.66
ths Water Body |River, Ponds 0.06] 0.84
| Total] 7.13]100.00
Cinsteinc Mahanadi Coalfields Limited
e
z | & [T Land Redamation Monitoting of OC Projects | ssiocss
E 5 -
iy :-; Subject : Aetivity Name Diesiznation Signaturs Data
:‘G Land Reclamati on
Status of Samleswan |Prepared | A Biswa:s | Mer(Geolozy)
OoCP bazed on
Satellite Data (RS-2L- | oy yy | T Mandal | CMERSC
[nd ex IV) of the year 2018. ' e
— Mine Lease —— Railways J Approved | R.Kumar | HOD(Gzomaties)
2 || ® Settements — Other Roads £ cmpde — R T p A
2 | |— Coal Transpormtion Roads Plate-10 - A i Kot oy ik
S - ?_r D1z No. HQREMO7 A4 18 10 REV No.g
o 1 I I I Lo
& 83°520°E 83°53°30°E 83°54'0°E B3°54'30°E
Job No 561410027/(MCL)
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£ 83°5330°E 83°540°E Bonar Area Statistics - Lajlura OCP (2018)
o] Classes Colour| Area
3 Area | of of
Level-I Level-11 .
(Km®)| Total

1.00f 21.37
047 10.04
1.47| 31.41
0.29| 6.20
0.07) 1.50
0.17] 3.63
0.22) 470

Dense Forest
Open Forest
Total Forest Area (A)
Scrubs Scrubs (B)
Social Forestry
Plantation on Backfill
Plantation on OB Dump
Total Plantation (C) 0.46| 9.83
Total Vegetation(A+B+C) 2.22| 47.44

& Agriculre  |Agriculture Land 0.04| 0.85
LAJKURA OCP Waste Land |Waste Land 0.47| 10.04
P

Forest Area

Plantation

T
21°49'30"N

21"49'30"N

Coal Quarry 0.57 12.18
Barren OB Dump 0.03| 0.64
- Area Under Backfilling 1.11] 2372
g Mining Area|Water Filled Quarry 0.04] 0.85
= Coal Dump 0.04] 0.85
. Advance Quarry Site 008 1.71
Total Mining Area 1.87| 39.96
Settlement |Industrial 0.07] 1.50
‘Water Body |River, Ponds 0.01| 0.21
| Total| 4.68] 100.00]
£ Customer Mahanadi Coalfields Limited
]
g Title Land Reclamation Monitoting of OC Projects L
= Egjiege e Acfivity | Name Designati on Signature | Date
Status of Lajkum | Prepared | A Biswas | Mar{Geology)
OCP based on
Satellite Data | Checked | T.Monddl | CM(RSC)
Index (RS-2L-IV)  of
—- Mine Lease —— Railways the vear 2018 Approved |R.Kumar | HOD (Geomatics)
o ¢ Setflements — Coal Transportation Roads Plate-11 Z g e 025 05 1 oy
& B JL . e Km
00 - =
= & fw | DrgNo. HQ REM 07 A418 11 Rev No.0
(o]
I I I
83°53'30°E 83°54'0°E 83°54'30°E
Job No 561410027/(MCL)
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83°40°0"E 83°41'0°E 83°42'0"E 83°43'0°E
1 1 1 1
Area Statistics - Siarmal OCP (2018)
Classes Colour| Area
Area | o
= Level-I Level-II e
z: o (Km)| Total
: & Open Forest 0.82| 358
- Scrubs Scrubs 7.31] 3192
Plantation |Social Forestry 054 236
Total Vegetation Cover 8.67| 37.85
Agriculture |Fallow Land 935| 40.82
Crop Land 216| 943
=z = Total Agriculture Land)| 11.51| 50.25
£ = Waste Land | Waste Land 1.81| 7.90
¥ & Settlement | Rural Setflement 069] 301
Urban settlemant 0.03] 0.13
Total Settlement Area 0.72] 3.14
'Water Body |River, Ponds 0.19| 0.85
Total|22.90]| 100.00
=
2 :
E: q Index
5 [TjMine Lease . poads
¢ Settlements
Customer Mahanadi Coalfields Limited
=| Title Land Reclamati on Monitoring of OC Projects g:‘fﬂ;m
z | Slere :
éz- é flal.lll?iegedamaﬁon Activity | Name Designation Signature | Date
£ Status of Siarmal ed | A Bisw Mer (Geol
e ey Prepar iSWas or.{Geology)
Satellite Data | Checked |T. Mondal |CM (RSC)
(RS-2L-IV)  of
the vear 2018 Approved |R.Kumar | HOD (Geomatics)
6 05 1 2
z Plate-12 = : cmjpc{i S ——Km Sheet 1
Sl = Aliikialony | DrgNo. HQ REM 07 A418 12 RevNo.0
. o
% 83“45'0"E 83“4!1'0"E 83“4I2'0"E 83'4!3'0'E
Job No 561410027/(MCL)
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83°40°30"E 83°41'0°E 83°41°30°E 83°42°0°E
1 1 1 1
Area Statistics - Basundhara West Extn. OCP (2018)
N - Classas Colour Area
= ; = Area | o of
= W i |, "o ~ % © 0
5 . + & Level-1 Level-IT &nf)| Totat
o .
g Open Forest 0.79] 24.46
Scrubs Scrubs 1.36] 42.11
Plantation  |Social Forestry 0.03] 093
Total Vegetation Cover 2.18| 67.49
A griculture  |Fallow Land 037 11.46
Waste Land |Waste Land 0.64| 19.81
z 2 Settlement | Rural Setflement 002[ 062
:3 _ ; Water Body |River, Ponds 0.02( 0.62
= & Total| 3.23]100.00
o
Index
= —- Mine Lease — Roads
£ =
el - ¢ Setflements
o
:C& (3]
Custom er Mahanadi Coalfields Limited
s Z | Title Land Reclamation Menitoring of OC Projects el i
g - 5 [ Subject =l e :
g_ g e Pt Activity | Name Designation Signature | Date
& Status of | Prepared | A Biswas Gedlo
Basundhara West Mer )
Fxtn OCP based |Checked |T Monddl | CM(RSC)
on Satellite Data
RS-2L-IV)  of Approved | B Kumar | HOD (Geomatics
the year 2018 ! )
Plate-13 ; 0 0275 055 11
T — O
=
_g HQ REM 07 A41813 Rev MNo.0
T T T T £
83°40°30°E 83°41'0°E 83°41°30°E 83°42'0°E &
Job No 561410027/(MCL)
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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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< m2017
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<
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Cover Area water
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Figure 6
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STATUS OF LAND RECLAMATION IN BHUBANESWARI OCP
"
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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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v 2
& m2017
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Figure 9
STATUS OF LAND RECLAMATION IN BELPAHAR OCP
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Figure 10
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STATUS OF LAND RECLAMATION IN LAKHANPUR OCP
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Figure 11
STATUS OF LAND RECLAMATION IN SAMLESWARI OCP
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Figure 12
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STATUS OF LAND RECLAMATION IN LAJKURA OCP
3
uEi 2 Year
X m2017
=2
L 02018
S
<
0
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 13
STATUS OF LAND RECLAMATION IN SIARMAL OCP
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STATUS OF LAND RECLAMATION IN BASUNDHARA W EXTN.
OoCP
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Figure 15
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20°56'53", 85°428", 66.1Tm
evtan 2015 JassisSt

Photograph-2: Plantation on Internal OB/Backfill (Balram OC Mine)

Job No 561410027/(MCL)
29



CMPDI

* 20°5727", 85°11'47", 95.0m'
Jan 15,2019 3:51:00 PM»

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

2Usa 717" 857 1:32",:48.2m
L . S 15 Jan 2019 17:04:42

o T

Photograph-4: Plantation on Internal OB/Backfill (Bharatpur OC Mine)
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20°5733",85°7'50" ;41 4m
16 Jan 2019.16:30:14

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

Photograph-6: Plantation on Internal OB/Backfill (Hingula OC Mine)
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i . A Wi / y 5% 38

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

Ol N

Photograph-8: Plantation on Internal OB/Backfill (Lakhanpur OC Mine)
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NAME OF MINE
R

YEAR OF PLANTATION  * 2015-16

PLANTED FIGURE # 18000 Nos.

SPEICES PLANTED % ANLA, JAMUN, NEEN, MENJIUM,
GHNGAENLI ETC,

SURVIVALNos =
PLANTEDBY - CHHATIS GARHRAJYA VANVIKIS NIGAM

; b y‘v\_.,'/.":_ ke 7‘ “w‘ »3 ‘ :
121182479, 83.91106, 165.8m
10 Jan 2019 14‘3‘§8‘:37\

Photograph-10: Plantation on Internal OB/Backfill (Lajkura OC Mine)
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