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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 145.02 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 2019-20; total
excavated area is 47.91 Km2, out of which 8.26 Km2area (17.24%) has
been planted, 22.74 KmZ2area (47.46%) is under backfilling and 16.91 Km?
area (35.30%) is under active mining. It is evident from the analysis that
64.70% areas of the OC projects is under reclamation (biological and
technical) and balance 35.30% 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 2019 with respect
to the year 2018 in different projects, it is evident from the analysis that
area under land reclamation has increased from 29.46 Km2 (Yr.2018) to
31.00 Km2 (Yr.2019). Out of 13 projects of MCL, Balram OC ranks on top
for land reclamation (78.89%) followed by Ananta OC (74.07%) and
Samleswari OC (73.97%).

Area of biological reclamation (plantation on backfill) has been increased
from 8.17Km2 (Yr.2018) to 8.26 Km?2 (Yr. 2019) and area of technical
reclamation (area under backfilling) has increased from 21.29 Km?
(Yr.2018) to 22.74 Km2 (Yr.2019) in MCL. The increase of 1.54 KmZin 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.

Status of Land Reclamation In The Leasehold of 13 OCPs of MCL
Under Monitoring for The Year 2019

Area Under Active
Mining 35.30%

@ Area Under Technical
Reclamation

@ Area Under Biological
Reclamation

O Area Under Active Mining

Pie Chart indicating distribution of reclamation activities in OC mines of MCL

Job No 561410027 (MCL) iv



CMPDI

Table -1
Project wise Land Reclamation Status in Opencast Projects of MCL based on Satellite Data of the year 2019 (Area in Sq.km.)
Technical Plantation Total Area Under
Total Total Reclamation Biological Reclamation Other Plantation Plantation
Sl. Project Leasehold | Leasehold Plantation on Sodial Forestry, Area Under Active | Total Excavated (%Green Cover Total Area Under
No- Area2018|Area2019| Ared lfnfier PIantatlon.on External Over |Avenue Plantatit;n Mining Area Generated in Reclamation
Backfilling Excavated/Backfilled Area Burden Dump Ete. Leasehold)
1 2 3 4 5 6 7 8 9 10(=5+6+9) 11(=6+7+8) 12(=5+6)
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
1 |Ananta 14.20 14.20 2.33 2.35 1.01 1.02 0.11 0.11 0.23 0.23 0.82 1.18 4.16 4.55 1.35 1.36 3.34 3.37
56.01% | 51.65% 24.28% 22.42% 19.71% | 25.93% 9.51% 9.58% 80.29% | 74.07%
2 _|Balram 10.21 10.21 2.43 2.52 1.02 1.03 0.24 0.23 0.20 0.20 1.02 0.95 4.47 4.50 1.46 1.46 3.45 3.55
54.36% | 56.00% 22.82% 22.89% 22.82% | 21.11% 14.30% | 14.30% | 77.18% | 78.89%
3 |Lingaraj 7.26 7.26 1.39 1.44 0.16 0.15 0.31 0.32 0.33 0.34 2.23 2.27 3.78 3.86 0.80 0.81 1.55 1.59
36.77% | 37.31% 4.23% 3.89% 58.99% | 58.81% 11.02% | 11.16% | 41.01% | 41.19%
4 |Bharatpur 9.95 9.95 2.48 2.57 1.63 1.65 0.45 0.45 0.18 0.17 1.64 1.65 5.75 5.87 2.26 2.27 4.11 4.22
43.13% | 43.78% 28.35% 28.11% 28.52% | 28.11% 22.71% | 22.81% | 71.48% | 71.89%
5 |Bhubaneswari 7.33 7.33 1.31 1.81 0.01 0.01 0.00 0.00 0.27 0.24 2.05 1.82 3.37 3.64 0.28 0.25 1.32 1.82
38.87% | 49.73% 0.30% 0.27% 60.83% | 50.00% 3.82% 3.41% 39.17% [ 50.00%
6 |Jagannath 5.54 5.54 0.75 0.76 1.79 1.79 0.00 0.00 0.17 0.17 1.01 1.01 3.55 3.56 1.96 1.96 2.54 2.55
21.13% | 21.35% 50.42% 50.28% 28.45% | 28.37% 35.38% | 35.38% | 71.55% | 71.63%
7 |Hingula 5.44 15.75 1.18 1.33 0.07 0.06 0.21 0.21 0.21 0.28 1.53 1.75 2.78 3.14 0.49 0.55 1.25 1.39
42.45% | 42.36% 2.52% 1.91% 55.04% | 55.73% 9.01% 3.49% 44.96% | 44.27%
8 |Belpahar 9.74 14.44 1.55 1.79 0.91 0.91 0.59 0.57 0.39 0.52 1.75 1.67 4.21 4.37 1.89 2.00 2.46 2.70
36.82% | 40.96% 21.62% 20.82% 41.57% | 38.22% 19.40% | 13.85% | 58.43% [ 61.78%
9 |Lakhanpur 22.40 22.40 3.90 4.12 0.72 0.80 0.59 0.59 0.46 0.45 2.41 2.51 7.03 7.43 1.77 1.84 4.62 4.92
55.48% | 55.45% 10.24% 10.77% 34.28% | 33.78% 7.90% 8.21% 65.72% [ 66.22%
10 |Saml i 7.13 7.13 2.86 2.90 0.68 0.68 0.48 0.48 0.16 0.16 1.16 1.26 4.70 4.84 1.32 1.32 3.54 3.58
60.85% | 59.92% 14.47% 14.05% 24.68% | 26.03% 18.51% | 18.51% | 75.32% | 73.97%
11 |Lajkura 4.68 4.68 1.11 1.15 0.17 0.16 0.22 0.22 0.07 0.06 0.69 0.84 1.97 2.15 0.46 0.44 1.28 1.31
56.35% | 53.49% 8.63% 7.44% 35.03% | 39.07% 9.83% 9.40% 64.97% | 60.93%
12 |Siarmal 22.90 22.90 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.56 0.00 0.00 0.00 0.00 0.54 0.56 0.00 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2.36% 2.45% - -
13 |Basundhara W
Extn. 3.23 3.23 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.00
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.93% 0.93% - =
Total(MCL) 130.01 145.02 21.29 22.74 8.17 8.26 3.20 3.18 3.24 3.41 16.31 16.91 45.77 47.91 14.61 14.85 29.46 31.00
46.52% | 47.46% 17.85% 17.24% 35.63% | 35.30% 11.24% | 10.24% | 64.37% | 64.70%

Note: In reference to the above Table-1, different parameters are classified as follows:

ISAERSIESE RS B

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”.

(% is calculated with respect to excavated area as applicable)
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PROJECT WISE STATUS OF LAND RECLAMATION IN MCL FOR THE YEAR 2019
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Fig.1: Land reclamation status in OC projects of MCL for the year 2019
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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. Al
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
2019 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 Fig 2. 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:

. 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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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 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) 4



CMPDI

. 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 2019.

* 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 2019 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 2019. 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 47.91 Km? excavated area; 31.00 Km?2 area (64.70%)
is under reclamation. Out of which 8.26 Km?2 (17.24%) area has been re-vegetated
and 22.74 Km? (47.46%) area is under backfilling.

Job No 561410027/(MCL) 6
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4.4  Analysis of satellite data indicates that area of plantation on backfill (Biological
Reclamation) has increased from 8.17Km? (Yr.2018) to 8.26 Km2 (Yr. 2019). This
increase is due to the efforts of the Mahanadi Coalfields Ltd. taken up towards

environmental protection.

4.5  Study also reveals that area under barren backfilling (Technical Reclamation) has
increased from 21.29 Km2in 2018 to 22.74 Km2in 2019. All the 13 projects of MCL

selected for monitoring are showing an increasing trend in technical reclamation.

4.6  Itwasalso observed that overall total area under plantation (Green Cover) has increased
from 14.61 Km2 in 2018 to 14.85 Km2 in 2019. Green Cover has reduced in some
projects of MCL due to reduction in social forestry in the leasehold areas resulted from

mine advancement.

4.7  Study indicates that in Balram and Belpahar OCPs, area of plantation on OB dumps has
reduced marginally with respect to the year 2018 because of fresh OB dumping on

vegetated OB Dump area due to constrain of spaces.

4.8  On comparing the status of land reclamation for the year 2019 with respect to the year
2018 in different projects, it is evident that area of land reclamation has increased from
29.46 Km?2 (Yr. 2018) to 31.00 Km2 (Yr.2019).

49  Out of 13 projects of MCL, Balram OC ranks on top for land reclamation (78.89%)
followed by Ananta OC (74.07%) and Samleswari OC (73.97%).

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 2019

(Area in Sq. Kms.)

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESHWARI JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJKURA SIARMAL BASUNDHARA W EXTN TOTAL
Area | % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area | % Area | %
¢ |Dense Forest - 101 711 | 000 000 | 000 000 [001 010 | 000 000 [ 000 000 | 120 762 [ 000 000 | L78 @ 795 | 005 070 [092 1964 [ 000 | 0.00 0.00 0.00 497 | 343
z
$ |open Forest - 128 901 | 011 108 | 004 055 [000 000 | 068 928 [ 005 | 090 | L68  10.67 | 091 630 | 281 | 1254 | 010 140 | 043 918 | 084 | 3.67 0.79 2446 | 972 | 670
Total Forest (A) 220 | 161 | ot | 1os [ooa] o0ss |oor] om0 | oes 928 | 005 | o0 | 288 | 1829 [ 091 [ 630 | 459 [ 2049 |o1s] 210 [135] w2 | os | 3¢ 09 | 2146 | 1460 | 1013
P
g Scrubs (B) | | 216 | 1521 | 1.85 | 18.12 0.62| 8.54 0.84| 844 | 046 628 | 034 | 614 | 365 | 2307 | 358 | 2479 | 286 | 12.77 0.39| 547 0.27| 576 | 729 | 3183 1.36 | 211 | 2567 | 17.70
3
7 |Social Forestry - 03 | 16 o] 19 [03] aes |oi7] 11 | o2 32 [ o | 307 [ oas | 1w [ 05 360 | oas | 201 |oi6] 224 Joos] 128 | s | 245 03 | 09 a1 | 235
E Plantation on External OB Dump L Tl o] 077 [on] 205 [on] aa1 [oas] 42 | om 000 | 000 | 000 [ 02t [ 13 [ 057 395 | 059 | 263 |oas| 67 [o022] 470 | 000 [ om 000 | om 38 | 219
4
= |Plantation on Backfil/Excavated Area(Biological Reclamation) I:l L0278 | 103 | 1009 [ 015 207 | 165 1658 | 0.0 014 [ 179 3231 | 006 038 | 091 630 | 080 357 | 068 954 | 016 342 | 000 | 0.00 0.00 | 0.00 826 | 570
Total Plantation (Green Cover) (C) 136 | 9.58 | 146 | 1430 | 0.81 | 1116 | 227 | 22.81 | 025 341 | 1.96 | 3538 | 055 | 349 | 2.00 | 1385 | 1.84 | 821 [132] 1851 |044| 939 | 056 | 245 0.03 093 | 1485 | 10.24
Total Vegetation (A+B+C) 581 | 4092 | 342 | 3350 147 | 20.25 | 342 3136 | 139 | 18.96 | 235 | 4242 | 7.08 | 4495 | 649 | 4494 | 929 | 41.47 [1.86 | 26.09 | 206 | 4398 | 869 | 37.95 2.18 6749 | 5522 | 38.07
Coal Dunp - 018 | 127 | 033 | 323 |01 | 152 | 015 151 | 012 Le4 | 009 | 162 | 037 | 235 | 011 | 076 [ 014 | 063 [007] 098 | 004 08 | 000 | 000 0.00 I 0.00 171 I 118
’% Coal Quarry - 062 | 437 | 050 | 490 | 196 | 27.00 | 093 | 935 | 163 224 | 031 | 560 | 072 | 457 | 133 | 921 | 204 | 911 [ 100 1403 | 075 | 1601 | 000 | 000 0.00 I 0.00 11.79 I 8.13
; Advance Quarry Site |:] 012 | 085 | 005 049 |013| 179 | 009 0% | 015 205 [ 004 | 072 | 013 | 08 [ 011 | 07 | 032 | 143 |012| 168 [004| 085 [ 000 | 000 0.00 I 0.00 1.30 I 0.90
g Quarry Filled with Water |:| 044 | 310 | 040 @ 392 | 018 | 248 | 063 633 | 004 055 | 066 | 1191 | 090 | 571 [ 023 | 1.5 | 015 | 067 |014| 19 [005| 107 [ 000 | 000 0.00 I 0.00 3.8 I 2.63
Total Area under Active Mining 118 | 831 | 0.95 [ 930 [227] 3127 [1.65| 1658 | 182 | 2483 | 1.01 | 1823 | 175 | 1011 | 167 | 1157 | 251 | 11.21 [1.26 | 17.67 | 0.84 | 17.93 | 0.00 | 0.00 000 | 000 [ 1691 | 1166
Barren OB dump [ [T o000 000 [o013 127 {050 68 [005 050 [ 078 1064 | 000 | 000 [ 002 | 013 [ 013 | 0% | 002 009 [007] 098 [003] 064 [ 000 [ 000 000 [ 000 113 | 119
Area Under Backfilling(Technical Reclamation) - 235 | 1655 | 252 | 2468 | 144 | 1983 | 257 | 2583 | 181 24690 | 076 | 1372 | 133 | 84 | 179 | 1240 | 412 | 1839 [ 290 | 40.67 | 115 | 2455 | 000 | 0.00 0.00 I 000 | 2274 I 15.68
Total Area under Mine Operation 371 | 2613 [ 3.93 | 3849 [4.32] 5950 [442] 4442 [ 453 [ 6180 | 1.86 [ 33.57 [ 3.47 | 2203 [ 370 [ 2562 | 679 | 3031 [4.30 [ 60.31 [2.06] 4398 [ 0.00 [ 0.00 0.00 [ 000 [ 43.09 [ 2853 I
£ [Waste Lands [ | 190 | 1338 [ 084 823 [078 | 1074 [ 094 945 | 039 53 | 051 | 921 | 203 | 1289 | 286 1981 | 161 | 719 | 053 743 | 048 | 1033 | 184 | 803 063 | 1950 | 1534 | 1058 :
5 Fly Ash Pond/Sand Body [ ][ oo o0 |00 o0 |o0w0 o000 [0 o0 | o0 000 [ 011 | 199 | 006 038 [ 000 | 000 | 000 | 000 | 000 000 [000 000 [ 000 | 000 000 | 000 017 | o
Z
: Total Wastelands 190 | 1338 | 0.84 | 8.23 0.7s| 10.74 0.94| 945 | 0.39 532 | 0.62 | 1119 | 2.09 | 1327 | 286 | 19.81 | 161 | 7.19 0.53| 7.43 0.48| 1033 | 184 | 8.03 0.63 | 19.50 | 1551 | 10.70
%‘ Rescrvoir, nallah, ponds ct. - 018 | 127 | 019 | 186 | 005| 069 | 006 060 | 003 041 [ 005 | 090 | 033 | 210 | 026 | 180 | 026 | 116 | 006| 084 [001| 021 [ 021 | 0.92 0.02 I 0.62 1.71 I 118
? [Total Waterbodies 018 | 127 [ 019 ] 186 [o00s] o069 [006] 060 | o003 041 [ 005 | 090 [033 [ 210 [ 026 | 180 | 026 | 116 [oos] 084 [001] 021 | 021 | 092 02 | e 1 | s
3 Crop Lands |:] 000 000 | 000 000 | 000 000 |000 000 | 000 000 [ 000 | 000 | 000 000 | 000 000 | 000 | 000 | 000 000 |000 000 | 195 | 85 0.00 | 0.00 1.95 | 1.34
§ Fallow Lands |:] 2311627 | 130 | 1273 | 037 | 510 | LI 1116 | 0388 1200 | 050 903 | 253 | 1606 | 071 | 49 | 419 | 1871 [019 266 [ 000 000 | 950 | 4148 038 | 1176 | 2397 | 16.53
2 Total Agriculture 231 | 1627 | 1.30 | 1273 [037| 510 | 111 1116 | 088 1200 | 050 | 9.03 | 2.53 | 1606 | 071 | 492 | 419 | 1871 [0.19 | 2.66 [0.00 | 000 | 1145 | 50.00 038 | 1176 | 2592 | 1787
 |Urban Settlement - 000 000 | 002 020 |002] 028 | 000 000 | 000 000 [ 000 | 000 | 000 006 | 002 | 014 | 000 | 000 |000| 000 [000| 000 [ 002 | 009 0.00 I 0.00 0.09 I 0.06
g Rural Settlement - 013 | 092 | 011 | 108 | 006| 08 | 004 040 | 009 123 | 005 | 09 | 022 140 | 017 118 [ 014 | 063 [ 002 028 | 000 000 | 069 | 301 0.02 I 0.62 1.74 I 1.20
; Industrial Settlement I:l 016 | 113 | 040 | 392 | 019| 262 | 026 261 | 002 027 [ 011 | 199 | 002 | 013 [ 023 | 159 | 012 | 054 | 017 | 238 [007| 149 [ 000 | 000 0.00 I 0.00 1.75 I 1.21
Total Settlements 029 [ 2.04 [ 053] 519 [027] 372 [o30] 3.02 [ o1 150 [ o016 | 289 [ 025 [ 159 [ 042 [ 291 [ 026 [ 116 [0.19] 2.66 [007] 149 | 071 [ 3.10 0.02 [ 062 358 | 247
GRAND TOTAL 14.20 | 100.00 | 10.21 ] 100.00 | 7.26 | 100.00 | 9.95 [ 100.00 | 733 | 100.00 | 554 | 100.00 [ 15.75 [ 100.00 [ 14.44 | 100.00 [ 22.40 [ 100.00 [ 7.13 | 100.00 | 4.68 | 100.00 | 22.90 [ 100.00 [ 323 | 100.00 | 145.02 | 100.00

Job No 561410027/(MCL)




CMPDI

SE’“TH'E E"5“-’".30“5 85'58..':'"E & 8‘.3 e E‘559.":'-15 s g..30“]5 Area Statistics - Ananta OCP (2019)
N Classes Colour] Area
- Y Ar
“+ L Level 1 LevelI = %o
z - (Km™)| Tota
=) Z
5 | 2 B Dense Forest 101 7.11
=~ :,; Open Forest 128 9.01
Total Forest (A) 2.29( 1613
Scrubs Scrubs (B) 2.16] 15.21
z - Sodal Forestry 0.23] 1.62
= = ; Plantation on Backfill 1.02] 7.18
> ] Plantation =
o = Plantation on OB Dump 0.11] 0.77
o] ©
o 8 Total Plantation (C) 1.36] 9.58
Total Vegetation(A+B+C) 5.81] 40.92
Agniculture |Agriculture Land 2.31) 16.27
g = Waste Land [Waste Land 1.90| 13.38
27 _§ Coal Quarry 0.62] 437
a8 g Area Under Backfilling 2.35| 16.55
Mfiing Area [V A€ Filled Quarry 0.44] 3.10
Coal Dunp 0.18 1.27
z z Advance Quarry Site 0.12| 085
o4 2 Total Mining Area 3.71] 26.13
Lo [~ oo
o o] Rural Settlement 0.13] 0.92
2 Setilements
- & FHEMEE | Industrial Settlement 016 1.13
Total Settlement Area 0.29] 2.04
=N Water Bodv |River, Ponds I].18| 1.27
= = I
= 2] | Total| 14.20/100.00
Lo p— 00
8 i
o & | Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects i
= -
£ = | Subject - - - - .
_% =g Land Reclamation Activity | Name Designation Signature | Date
] - |Statuz of Ananta dencin ; 5
g E OCP  based on Prepared | A Biswas | Mer{Geclogy) ABecaas
| Satellite Data RS- | opoced | Thiondal | CM(RSC) ool
INDEX 2/L-IV) of the year
e——r 2018 Approved | R. Kumar | GM(Geomatics) @L).
= —-—-  Mine Lease Boundary
= : £ - .0 045 0.9 18
] —— Coal Transportation Road o | R ‘L Scale: o Shest 1
51 | — otherRoac 5| [ 4] mpe
& 9| Ve Alfalow | Drg No. HQ REM 07 A419 01 RevNod
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 859" 30°E
Job No 561410027/(MCL)
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z 85°40E 85°430°E 85°50E 85°530°E 850 0°E ~ Area Statistics - Balram OCP (2019)
@ | =] Classes Colour| Area
w -
g o] Area | og ofF
= = Lewel-I Level-I
o (Km?)| Total
Open Forest (A) 0.11] 1.08
Scrhs Scrubs (B) 1.85| 18.12
= Social Forestry 0.200 1.96
£ =
&= E :
24 | & Phntation P‘Jamai:fon on Backfill 1.03 ].0.0:9
& ' Plantation on OB Dunmp 0323 225
i & T otal Plantation (C) 1.46| 14.30
Total Vegetation(A+B+C) 3.42| 33.50
Agriculture |Agriculture Land 1.30 12.73
z Waste Land |[Waste Land 0.84] 8.23
g £ Coal Quamy 050 4.90
e - Barren OB Dump 013 127
= g Area Under Backfilling 2.52] 24.68
Mining Area |Water Filled Quarry 0.40[ 302
Coal Dump 033 323
Advance Quarry Site 0.05] 049
= B A z Total Mining Area 3.93] 38.49
e ) - .2 Rural Setdement 0.11] 1.08
=) = Settlement= |Urban Settlement 002 020
B Industrial Settlement 0.40] 392
Total Settlement Area 0.53] 5.19
Water B ody |River, Ponds 0.19| 1.86
=
2 z |Totl]10.21[ 100.00
i 5]
= £
g E Customer Mahanadi Coalfields Limited
o -
Title Land Reclamation Monitoring of OC Projects e
Subject | Activity | Name Designation Signaturs | Date
Land Feclamation -
= Status of Balram i 2 s
z = Preparad | A Biswas | Mer.(Geology) RET)
o | S|OCP  based on i gl AB-
i ™5 | Satellite Data | Checked |T.Mendal | CM(RSC) e
b INDEX S| ®RS-2L-IV)  of
— th 2019 A 4 |R.K G\ (Geomati
—- Mine L ease Boundary ~ —+ Railway Line S pprave umar (Geomatics) @,
. 0 025 05 1
___ Coal Transportation _ Scale: e —1 Sheet 1
. Other Road Plate-2 m
Drz No. HQ REM 07 A419 02 RevNal
I I 1 I 1
B5°4'0E B5°4'30°E 85°5'0°E B5°5'30°E B5°B'0E
Job No 561410027/(MCL)
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85°0'30°E 85100E 85°10°30°E 85°110'E 85°11°30°E 3512 0°E 85°12'30°E
1 1 1 1 1 1 1
z N
= =
! =
8 g =
LINGARAJ OCP
z
5] 2
s 3
=]
Area Statistics - Lingaraj OCP (2019)
Claszes Colowr|  Area
Area .
Levell Leveldl Yot
= (Knr)| Total
E | Open Forest (A) 0.04| 0.55 =
w | [Scnibs Serubs (B) 0.62] 8.54 3
8 Social Forestry 034 468 e
3 o4
Plantation P]zmau_m on Backfill 015 207 .
Plantation on OB Dump 032 441 INDEX
Total Plantation (C) 0.81) 11.16 —-—. Mine Lease Boundary
Total Vegetation{A+B+C) 147 2025 —— RailwayLine
Agriculture |Agriculture Land 037] 5.10 — &;ﬂfﬁf’;&"’ﬂ“m Rozid
z ||Waste Land |Waste Land 0.78 10.74
= Coal Quamy 1.96] 27.00 . . z
2okl Custom 1
l?, Barren OB 050 6.89 stomer Mahanadi Coalfields Limited §
&8 Area Under Backfilling 144 19.83 Title Land Reclamation Monitoring of OC Projects i";‘fﬁ;‘n_ g
Mining Area | Water Filled Quamy 018 248 e o
Dump ject i e :
Coal 011 152 g 0 JE Activity | Name Designation Signature |Date
|Advance Quarry Site 0.13| 1.79 Status of Lingaraj | Prepared | A Biswas | Mer{Geology) ARsaa
Total Mining Area 4.32] 50.50 OCP  based on -
Rural Setdement 0.06] 0.83 ?Rf‘:g’ff_m i il loimeemenl s Cidias
= Settlements |Urban Settlement 002 028 the year 2019 Approved | R Kumar | GM (Geomatiss) @}”
] Industrial Setdement 0.19] 262 =
e Total Setflement Area 027] 3.712 Seale: 0 0z 04 2 Sheet 1 |52
|
& | |Water Body |River, Ponds 0.05] 0.69 Plate-3 il
o
[Total| 72610000 Drg No. HQ REM 07 A41903 RevNod
1 1 1 I I 1 1
85°9'30°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
Job No 561410027/(MCL)
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85°6'0°E 85°6"30"E 85°7T0°E 85°7T"30°E 85°8'0'E 85°8'30°E Area Statistics - Bharatpur QCP (2[}]9}
1 L L 1 L ]
§ Classes Colour| Area
Area | o
_ Level I Level I S| 2t
z W L (Km™)| Total
:g S § Forest Area [Dense Forest(A) 0.01] 0.10
7 —% Scrubs Scrubs (B) 0.84| 8.44
= = Social Forestry 017 1.71
b o Plantai:fon on Bacldill 1.65| 16.58
Plantation on OB Dump 0.45] 4352
= Total Plantation (C) 2.27| 22.81
g g Total Vegetation(A+B+C) 3.12| 31.36
i '._?, Agriculture | Agriculture Land 1.11] 11.16
o = Waste Land |Waste Land 0.94| 9.45
Coal Quarry 0.93] 9.35
Barren OB Dump 0.05( 0.50
= Area Under Backfilling 2.57] 2583
g £ Mining Area |Water Filled Quarry 0.63) 633
& - Coal Dump 0.15] 151
& =) Advance Quarry Site 0.09| 0.90
Total Mining Area 4.42| 44.42
Rural Settlement 0.04| 040
Settlements
& Industrial Settlement 0.26| 2.61
= g Total Settlement Area 0.30] 3.02
:{5 T e Water Bodv |River, Ponds 0.06| 0.60
= e
- & | Total| 9.95]100.00
Customer Mahanadi Coalfields Limited
= z | Tite Land Reclamation Monitoring of OC Projects TN
Lasl (=]
o = | = | Subject ST I s ;
g },% Land Reclamation Activity | Name Designation Signature | Datz
™ = | Status of | Prepared | A Biswas | Mer(Geology) ARras
Bharatpur  OCP
e - -
INDEX ) }J)Zs;d ng_ia;}gﬁ; Checked | T.Mondal |CM(RSC) et
= | |—-MineLease Boundary ~—— Railway Line 4 of the year 2019 | Approved | B Kumar | GM(Geomatics) @,,
: : =
%_ ___ Coal Transpertation _g Scale: 0 03 08 1.2Km Sheet 1
= g Dre No. HQ REM 07 A41904 RevNo0
T T T T T T
85°60E 85°6'30°E 85°T0°E 85°T30°E 85°8'0°E 85°8°30°E
Job No 561410027/(MCL)
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85°3"30°E 85°9°0"E B5°9"30°E B85°10°0°E B3°10°30°E B5°110E
1 1 1 1 1 1
= i Area Statistics - Bhubaneswari OCP (2019)
8 g Classes Colowr| Area
= Wosi=1L - Area | o of
o = Level-I Level-II :
B 5 = (Knr)| Total
Open Forest (A) 0.08| 9.28
Scrubs Scrubs (B) 0.46| 6.28
Social Forestry 0.24] 327
g z Plantation  |Plantation on Backfil 001 014
2 8 Total Plantation (C) 0.25) 341
8 =) Total Vegetation(A+B+C) 1.39| 18.96
Agriculure |Agriculture Land 0.88) 12.01
'Waste Land |Waste Land 0.39| 5.32
Coal Quamry 163] 2224
=z - Barren OB Dump 0.78] 10.64
§ | 2 Area Under Backfiling 1.81| 24.69
e 2 Mining Area|Water Filled Quarry 0.04] 055
£ & Coal Dump 0.12| 1.64
Advance Quarrv Site 015 2.03
Total Mining Area 4.53| 61.80
Rural Setlement 008 123
Settlements
g z Indusrial Sertlement 0.02[ 0.27
£ = Total Settlement Area 0.11] 1.50
& 5 Water Body |River, Ponds 0.03] 0.41
| Total| 7.33[ 100.00
% = | Customer Mahanadi Coalfields Limited
o | = -
E —;E Tidle Land Reclamation Monitoring of OC Projects iy
=] = 5
&) Subject . Activity | Name Designation Signature | Date
Land Reclamation
Status of | Prepared | A.Biswas | Mar(Geology) s
Bhubaneswarn i e i HB“
OCP  tbased on|Checked |TMondal |CMESC) ol
z INOE X z|Satellite  Data
- : S| RS2LIV)  of | approved |R. Kum GM(Geomati
3 Dz i:j’:ﬂ;aszm'“nda” =5 | the vear 2019 T " e %
— e moal [=]
Drg No. HQ REM 07 A419 03 RevNo0
1 1 1 1 1 1
B85°8°30"E 85°5°0"E 85°9"30°E 85%10°0°E 85%10°30"E B5°11°0"E
Job No 561410027/(MCL)
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85°7T"30"E 85°8'0°E 85°8"30°E 85°9'0°E 85°9°30°E
1 1 1 1 1
Area Statistics - Jagannath OCP (2019)
Classes Colour]  Area
Area | oy
Leveld Level-T o| Yoot
Z s (¥n)| Total
§ | 5 Open Forest (A) 0.05] 0.90
5 B Scrubs Scrubs (B) 0.34] 6.14
8 = Social Forestry 0.17] 3.07
Plantation |Plantation on Bacldill 1.79] 3231
T otal Plantation (C) 1.96| 35.38
Total Vegetation(A+B+C) 2.35] 42.42
4 z Agriculture |Agriculture Land 0.50 9.03
?g ] _§ Waste Land [Waste Land 031 921
8 g AshPond __ | o1l 190
Total Waste Land 0.62( 11.19
Coal Quarty 031 5.60
Area Under B ackfilling 0.76) 13.72
= I ;
= g Minine Area Water Filled Quarry 0.66] 11.31
o | B S Coal Dump 0.09 162
g 5 Advance Quary Site 004 072
8 Total Mining Area 1.36] 33.57
Rural 0.05 090
Settlement  |Industrial 011 199
= Total Settlement Area 0.16[ 2.89
=] g Water B ody |River, Ponds 0.05] 0.90
e =
el e
= @ | Total] 5.54{100.00
o~ o
o~
Customer Mahanadi Coalfields Limited
= S Title Land Reclamation Monitoring of OC Projects ;‘g‘;j;’gdr
= = | Subject == : . .
% A _§ I.an{lieRecIamaﬁon Activity | Name Designation Signature | Diate
= £ |Stams of | Prepared | A Biswas | Mer. (Geology) haa
o & Jagannath ~ OCP o ) 8 A
based on Satellite | Checked | T.Mondal |CM(RSC) et r e
INDEX Data (RS-2/L-IV)
INDEX: of the year 2019 | Approved |R.Kumar | HOD (Geomatics) | (P
z | —— Mine B oundary =
;DD 4 —-— Railway Line = Scale: 0 0y 08 T%(m Sheet 1
i | —— Coal Transportation Foad - T— .
o | T "OtherRoad = Drg No. HQ REM 07 A419 06 Rev Nog
1 1 1 1 1
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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85°1'0"E

85"2I‘0”E

Index

— Coal Transportation Roads

— Other Roads

T
20°58'0"N

T
20°57'0"N

T
20°56'0"N

85°00"E
1
£
=)
o
s}
o
&~
Z
o
~
0
&
&~
Z
o
© -
75}
o
&~
— Mine Lease
& Settlements
T
85°0'0"E

T
85°1'0"E

T
85°2'0"E

Area Statistics - Hingula OCP (2019)
Classes Colour| Area
Area
Level-I Level-IT 5. | %o of Total
(Km®)
Foraih Dense Forest 1.20 7.62
Open Forest 1.68) 10.67
Total Forest(A) 2.88| 18.29
Serubs Scrubs (B) 3.65| 23.17
Social Forestry 0.28) 1.78
Plantation Plantat:lm on Backfill 0.06] 038
Plantation on OB Dump 0.21 133
Total Plantation (C) 0.55 349
Total Ve ge tation(A+B+C) 7.08| 44.95
Agriculture |Agriculture Land 2.53| 16.06
Waste Land Waste Land 2.03| 12.89
Sand Body 0.06 0.38
Total Waste Land 2.09] 13.27
Coal Quarry 0.72 4.57
Barren OB Dump 0.02 0.13
Area Under Backfilling 1.33) 844
Mining Area| Water Filled Quarry 0.90 571
Coal Dump 0.37 235
Advance Quarry Site 0.13| 083
Total Mining Area 3.47] 22.03
Rural Settlement 022 140
Settlements |Urban Settlement 0.01 0.06
Industrial Settlement 0.02] 013
Total Settlement Area 0.25 1.59
Water Body [River, Ponds 0.33] 210
| Total] 15.75] 100.00

Customer Mahanadi Coalfields Limited

Title Land Reclamation Monitoring of OC Projects ;';ﬂ;%m]
E::‘iiegecjmaﬁon Activity Name Designation Signature | Date
Status of Hingula Prepared | A Biswas | Mgr(Geology) AB;M@

OCP based on

Satellite Data | Checked | T Mondal | CM (RSC) e

®RS2ZLIV)  of

the year 2019 Approved | R.Kumar | GM (Geomatics) @v
0 025 05 1
Scale: Km Sheet 1
Drg No. HQ REM 07 A4 19 07 RevNodl

Job No 561410027/(MCL)
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E3°5P'D"E BB"EP'G”E BB"E?‘O”E 83"5?‘0”E
5 Area Statistics - Belpahar OCP (2019)
i i Classes Colowr| Area
el "= " B Arca | o of
= g 5 Levell Level-II .
= (Km")| Total
Forest Open Forest(A) 0.91| 6.30
Scrubs Scrubs (B) 3.58| 24.79
Social Forestry 0.532] 3.60
Plantation P]antat@ on Backfill 091 6.30
Plantation on OB Dumnp 0.57) 3.95
Total Plantation (C) 2.00( 13.85
Total Vegetation(A+B+C) 6.49| 44.94
z i Agriculture |Agriculture Land 0.71| 4.92
;‘g ] ':vo Waste Land [Waste Land 2.86| 19.81
3 & Coal Quarry 1.33| 9.21
o Barren OB Dump 0.13| 090
Area Under Backfilling 179 1240
Mining Area|Water Filled Quarry 0.23] 159
Coal Dump 0.11) 0.76
Advance Quarry Site 0.11) 0.76
_ f Total Mining Area 3.70[ 25.62
BELPAHAR OCP / Rural Settlement 017 L8
. : z Settlements |Urban Settlement 0.02| 0.14
o
o Fo Industrial Settlement 023 159
:,3 ] :‘?. Total Settlement Area 0.42[ 2.91
i ‘Water Body |River, Ponds 0.26/ 1.80
| Total [ 14.44[ 100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects J;;';ﬂ;m
Subject - . . .
Land Reclamation Activity | Name Designation Signature | Date
Z | Status of Belpahar ared | A Biswas | Mgr (Geology) W
z | 2| OCP  based on P = e AP
2 | = | Satellite Data | Checked | T.Mondal |CM(RSC) orednd
¥ & (RS2LIV)  of
™ T the year 2019 Approved | R Kumar | GM(Geomatics) @»
—-- Mine Lease —— Railways & -0 0.5 1 2
FR . | Scale: Sheet 1
® Settlements — Other Roads 5 C”lPC[E K
Plate-8 — Gl Framsportation Roads Boue/ Aliakislgwy | Drg No. HQ REM 07 A419 08 RevNo.0
83“56'0"E 83“5!1'0"E 83°5I2'O"E B3“5;3‘0”E
Job No 561410027/(MCL)
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AT i I Area Statistics - Lakhanpur OCP (2019)
Classes Colour| Area
| Area | o
N LevelI LeveHII o
| B (Km®)| Total
- Dense Forest 1.78 7.95
= = Forest Area
= S L~ Open Forest 281 12.54
:-r“ q 5 Total Forest Area (A) 4.59 20.49
& Scrubs Scrubs (B) 2.86| 12.77
Sodal Forestry 0435 2.01
Pl i Plamatfon on Backfill 0.80] 3.57
Plantation on OB Dump | 059 263
Total Plantation (C) 1.84| 8.21
Total Vegetation(A+B-+C) 020 41.47
- g Agriculture | Agriculture Land 419 18.71
= = 'Waste Land |Waste Land 1.61] 7.19
37 = Coal Quarry 204 911
s | e~ Barren OB Dump 0.02] 009
LARHANPUR OCP Area Under Backfilling 412| 1839
fag . Mining Area|Water Filled Quarry 0.15 0.67
Coal Dump 014| 063
Advance Quany Site 0.32] 143
Total Mining Area 6.79 30.31
= Rural Settlement 014| 063
= =) Settlements -
= - TIndustrial Settlement 012 054
= = Total Settlement Area 0.26] 1.16
% ‘Water Body |River, Ponds 0.26| 1.16|
| Total| 22.40] 100.00
Customer Mzhanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects | s 4i027
Z | Subject | Activiy | Mame Designation Signatwe |Date
= Index £ |Land Reclamation
o — e - Kl
i‘g_ — MineLease —+Railways g is_mf‘-m . Og Prepared | A Biswas | Mer.(Geology) PBaae
= ® Seflements —Other Roads based on Sarellite | Checled | T.Mondal | CM(BSC) oo
= ; Data (RS-2L-1V)
Lozl Transporienon Roads of the year 2019 | Approved |R Komar | GM (Geomatics) | (e
Seals: 0 0375 075 15 Sheet |
KT
Drg No. HQ REM 07 A419 00 RevNol
1 1 1 1
B3°48'0°E 83°49°0°E 83°50°0°E 8351 0°E
Job No 561410027/(MCL)
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83°53'0°E 83°8330°E 83°54°0°E 83°84°30°E — -
h f ! L Area Statistics - Samleswari OCP (2019)
Classes Colour| Area
% of
Level-1 Level-1I
o & Total
I — Dense Forest 0.70
Open Forest 1.40
z g Total Forest Area (A)] | 2.10
= B Scrubs Scrubs (B) 5.47
27 = Social Forestry 224
N ; Plantation on Backfill 954
Plantation =
Plantation on OB Dump 6.73
Total Plantation (C) 18.51
Total Vegetation(A+B+C) i 26.09
= Agriculture  |Agriculture Land 0.19| 2.a66
2 s Waste Land |Waste Land 0.53] 7.43
= 5 Coal Quarry 1.00] 14.03
= £ Barren OB Dump 0.07| 0.9%
Area Under Backfilling 2.90| 40.67
Mining Area|Water Filled Quarry 0.14] 1.96
SAMLESWARI OCP Coal Dump 0.07| 0.98
Advance Quarry Site 0.12| 1.68
= g Total Mining Area 4.30| 60.31
= [l
o - Rural Settlement 002 0.28
= = Setflements
= = Industrial Setflement 0.17| 2.38
& Total Settlement Area 0.19| 2.66
‘Water Body |River, Ponds 0.06| 0.84
| Total| 7.13[100.00
Customer Mahanadi Coalfields Limited
=z |=
z 5 T Land Reclamation Monitoring of OC Projects | sgriionss
oo T [ Subject i P :
:.:,. = |Land Rttt Activity Name Designztion Sisnature Dhate
) Status of Samleswari Brapared | A Biswas | Mer(Geclosy) AB“’”@
OCP based on Satellite
Data (RS2L-IV) of
. S sass Y, Checled | T.Mandal |CM(RSC) praveas
= Mine Lease ——Railways J' Approved | R Kumar | GM(G=omatics) @,
s ® Settlements = Other Roads g CMF‘ £ Seals: 0 025 05 1Km Sheat 1
& | | = Coal Transportation Roads Plate-10 By AWK Comping
g - = Dirz Mo, HQEEMO7 A4 18 10 REV Mo 0
T T T T T &
o 83°53'0°E 83°53'30°E 83°54'0"E 83°54°30°E
Job No 561410027/(MCL)
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z IR st pEn S Area Statistics - Lajkura OCP (2019)
] Classes Colour| Area
o4
N Area
Levell Level-IT | Taal
W—%" E (Km™)| Total
[ Forest Area Dense Forest 0.92| 19.64
Open Forest 0.43| 9.18
Total Forest Area (A) 1.35| 28.82
o5 Scrubs Scrubs (B) 0.27| 5.76
z 5 Social Forestry 0.06] 128
= -2 . Plantation on Backfil 0.16] 3.42
= : Plantation :
= = Plantation on OB Dump 022 470
= Total Plantation (C) 0.44| 9.39
Total Vegetation(A+B+C) 2.06| 43.98
Agricultire  |Agriculture Land 0.00| 0.00
LAJKURA OCP Waste Land |Waste Land 0.48| 10.33
Coal Quarry 0.75] 16.01
Barren OB Dump 0.03] 0.64
g & Area Under Backfilling 1.15] 2455
:g '? Mining Area|Water Filled Quarry 0.05| 1.07
Pl N Coal Dump 0.04] 085
Tl Advance Quarry Site 0.04] 085
Total Mining Area 2.006| 43.98
Seftlement  |Industrial 0.07| 1.49
Water Body |River, Ponds 0.01| 0.21
| Total| 4.68]100.00
=
z 2 | Customer Mahanadi Coalfields Limited
= ) -
= g Title Land Reclamation Monitoring of OC Projects i
a Subject o |lan L :
Lo R i Aptivity | Name Desiznation Signature | Date
Status of Lajkum | prepared | A Biswas | Mar(G eology) Boua
OCP  based on A
Satellite:  Dafa | Checked |T.Mondd |CME®SC) fnndel
Index RS2L-IV)  of
—- Mine Lease —— Railways the year 2019 Approved | R Kumar | GM (Geomatics) @,
2y # Scttlements — Coal Transportation Roads Plate-11 = e B 025 05 1 ™
=) = i Km et
o o
:‘:_r = DrgNo. HQ REM 07 A419 11 RevNo.0
o4
T T T
83°53'30°E 83°54°0°E 83°54'30°E
Job No 561410027/(MCL)
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83°40°0"E
1

83°41'0"E
1

83°420°E
1

83°430°E
1

Area Statistics - Siarmal OCP (2019)
Classes Colour| Area
Al' n
z Level 1 Level Il T ek
= o (Km?)| Total
Pt 8 Open Forest 0.84] 3.67
. Scrubs Scrubs 7.29] 31.83
Plantation |Social Forestry 0.56| 245
Total Vegetation Cover 8.69| 37.95
Agriculiure |Fallow Land | 950 41.48
Crop Land 1.95 8.52
= g Total Agriculture Land) 11.45| 50.00
o ) Waste Land |Waste Land 1.84| S.03
& § Setflement |Rural Settlement 069 301
Urban settlemant 002 009
Total Settlement Area 0.71| 3.10
Water Body |River, Ponds 0.21| 0.92
Total| 22.90| 100.00
z B
Ec: 8 Index
= [T Mine Lease . Rgads
+ Settlements
Customer Mahanadi Coalfields Limited
- . T ; Tab No.
5 5 Title Land Reclamati on Monitoring of OC Projects 61410027
& | — [ Subject 1= = % -
= 24| Tand Recamation Activity | Name Desiznation Signanwe | Date
gl Stams of Siarmal Prepared | A Bi Mer (Geal PR
OCP  based on Sl ool AP
Satellite Data | Checked | T Mondal | CM (RSC) Fradinl
®S2LIV)  of
the vear 2019 Approved |R Kumar | GM (Geomatics) | (-
Scale: O 0.5 1 2 Shezt 1
y Plate-12 z . e——Kn
fg_ 2 Drg No. HQ REM 07 A419 12 Rev No.0
& T T T T 2
83°40°0°E 83°41'0°E 83°42'0°E 83°430°E
Job No 561410027/(MCL)
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83°4030°E 83°410°E 83°41°30°E 83°42°0°E
1 1 1 1
Area Statistics - Basundhara West Extn. OCP (2019)
= b £ Classes Colour| Area
c | Wi’%h’ K g Area | o of
& 5 o Levell Level-IT (sz) Total
Open Forest 0.79] 2446
Scrubs Scrubs 136 42.11
Plantation |Social Forestry 003 093
Total Vegetation Cover 2.18] 67.49
z  |Agriculture |Fallow Land 0.38 1176
z | & [Waste Land [Waste Land 0.63| 19.50
= % [Settlement [Rural Setfement 0.02] 0.62
& 'Water Body |River, Ponds 002 062
Total | 3.23| 100.00
Index
5 =z —- Mine Lease — Roads
g | B g e Settlements
E:'} o
Customer Mahanadi Coalfields Limited
i Z |Title Land Reclamation Monitoring of OC Projects =it
2 -2 [Subject —T — :
E‘j- g Lasd Riclsratios Activity | Name Designation Signature | Date
& gi:ms wﬁf;f Prepared | A Biswas | Mzr(Gedlogy) ABana
Exm. OCP based | Checked | T.Mondal |CMRSC) el
on Satellite Dam
®S2LIV) of| . 5 .
the year 2019 Approved | B Kumar | GM{Geomatics) @,»/
Plate-13 0 0275 085 K]
Scde Km Sheet 1
Z
- 2 DrzNo. HQ REM 07 A41213 RevNo.0
83'4[::’3[]"E 83"411'0'E 83"41I'3[J”E B3'4I2'[]"E &
Job No 561410027/(MCL)

21



CMPDI

STATUS OF LAND RECLAMATION IN ANANTA OCP
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Figure 3
STATUS OF LAND RECLAMATION IN BALRAM OCP
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Figure 4
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STATUS OF LAND RECLAMATION IN LINGARAJ OCP
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Cover water
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Figure 5
STATUS OF LAND RECLAMATION IN BHARATPUR OCP
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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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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
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Figure 13
STATUS OF LAND RECLAMATION IN SIARMAL OCP
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STATUS OF LAND RECLAMATION IN BASUNDHARA W EXTN.
OCP
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Figure 15
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20°58'4" 85°8'26',41.7m, 247°
09/11/2019 13:15:05

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

, i 5792", 8

Photograph-2: Plantation on Internal OB/Backfill (Balram OC Mine)
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 20°5726" 85°10°20", 659m, 237°
.., D6/11/201912:20:40

Photograph-3: New Plantation Site (Lingaraj OC Mine)

20°57'12%, 85°6'57", 45.5m, 330°
09/11/2019 11:31:11

Photograph-4: Plantation on Internal OB/Backfill (Bharatpur OC Mine)
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20°57'44" 85°1"1 437 3m; 172°
08/11/2019 12:39:27

Photograph-6: Plantation on Internal OB/Backfill (Hingula OC Mine)
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Photograph-7: Plantation on Internal OB/Backfill (Belpahar OC Mine)

g

Photograph-8: Plantation on Internal OB/Backfill (Lakhanpur OC Mine)
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/2019 12:06:00

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

210496, 85375424, 7136.5m, 315"
04/11/2019 13:06:54

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