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Executive Summary

1. Project Land reclamation/ restoration monitoring of five clusters
of (Opencast + Underground) coal mines of Bharat
Coking Coal Ltd. (BCCL) based on satellite data on every
three-year basis.

2. Objective Objective of land reclamation/ restoration monitoring is to
assess the area of backfilled, 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.

3. Salient Findings

e Out of 5 Clusters of mines viz. |, IV, VII, X and Xl
considered for land reclamation monitoring during the
year 2021-22; cluster XI group of mines is added during
the year 2021-22. These clusters consist of mainly
opencast mines.

e Out of the total mine leasehold area of 9411.54 Ha. of the
05 clusters considered for monitoring during the year
2021-22; total excavated area is 1218.18 Ha. out of which
61.92 Ha. area (5.08%) has been planted on backfill
(Biological Reclamation) and 712.90 Ha. area (58.52%)
is under backfilling (Technical Reclamation) and 443.36
Ha. area (36.40%) is under active mining. Cluster wise
details of land reclamation of the above Clusters is given
in Table-1.

e Total area under plantation (green cover) covers an area
of 968.94 Ha. which is 10.30% of total leasehold area.

e This report and the findings will be considered as basis
for further monitoring and reclamation related activities.
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Table 1

Land Reclamation Status in five Clusters (Underground + Opencast Mines) of BCCL based on
Satellite Data of the Year 2021

(Area in Hectare)

Plantation
Technical Biological . Total Area under
Reclamation Reclamation Other Plantations Plantation Total Area
SL Total Leasehold < Area under | Total Excavated
Cluster No. . . Social R L (% Green Cover under
No. Area Plantation on | Plantation on Active Mining Area R .
Area under Forestry, Generated in Reclamation
Backfilling Excavated /| External OB Avanue Leasehold)
Backfilled Area Dumps .
Plantation Etc.
I 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2018 2021 2018 2021 2018 2021 | 2018 = 2021 2018 2021 2018 2021 2018 2021 2018 2021 2018 2021
1 |Cluster I 575.00 | 575.00 10.11 11.10 7.29 7.29 | 47.99 | 45.21 [ 25.53 | 25.53 28.39 | 27.61 | 45.79 46.00 80.81 78.03 17.40 18.39
22.08% | 24.13% | 15.92% | 15.85% 62.00% | 60.02% 14.05% | 13.57% | 38.00% | 39.98%
2 |Cluster IV 1123.79 | 1123.79 | 147.22 | 176.03 0.00 0.00 [ 27.11 [ 27.11 | 165.09 | 165.09 | 166.67 | 152.29 [ 313.89 | 328.32 | 192.20 | 192.20 | 147.22 | 176.03
46.90% | 53.62% | 0.00% | 0.00% 53.10% | 46.38% 17.10% | 17.10% | 46.90% | 53.62%
3 [Cluster VII [ 2127.70 | 2127.70 | 351.54 | 351.68 | 37.47 | 25.47 | 15.52 | 11.43 | 238.67 | 238.67 [ 122.23 | 183.42 [ 511.24 | 560.57 | 291.66 | 275.57 | 389.01 | 377.15
68.76% | 62.74% | 7.33% | 4.54% 23.91% | 32.72% 13.71% | 12.95% | 76.09% | 67.28%
4 |Cluster X 2057.47 | 2057.47 | 116.28 | 143.64 | 29.16 | 29.16 | 66.09 [ 66.09 [ 140.75 | 140.75 | 59.41 | 45.71 | 204.85 | 218.51 | 236.00 [ 236.00 [ 145.44 [ 172.80
56.76% | 65.74% | 14.23% | 13.34% 29.00% | 20.92% 11.47% | 11.47% | 71.00% | 79.08%
5 |Cluster XI - 3527.58 - 30.45 - 0.00 - 0.00 - 187.14 - 34.33 - 64.78 - 187.14 - 30.45
47.01% 0.00% 52.99% 5.31% 47.01%
TOTAL 5883.96 | 9411.54 | 625.15 712.90 | 73.92 61.92 |156.71 149.84|570.04 757.18 | 376.70 443.36/1075.77 1218.18| 800.67 968.94 | 699.07 774.82
58.11% 58.52% | 6.87% @ 5.08% 35.02% 36.40% 13.61% 10.30% | 64.98% 63.60%
(% is calculated with respect to Excavated Area as applicable)
Note: In reference of the above Table, different parameters are classified as follows: (Cluster X1 started from current year)
1. Area under Biological Reclamation includes Areas under Plantation done on Backfilled Area Only.
2. Area under Technical Reclamation includes Area under Barren Backfilling only.
3. Area under Active Mining Includes Coal Quarry, Advance Quarry Site and Quarry filled with water etc., if any.
4. Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the above Table.
5. (%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”.
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Fig. 1: Cluster wise Land Reclamation Status in five Clusters - 2021 (BCCL)

Job No 561410027/(BCCL)



CMPDI

1. 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 scarcest natural resource in our country. Mining is a site specific
industry and it could not be shifted anywhere else from the location where
mineral occurs. It is a fact that surface mining activities do affect 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/2017/DP/8391 dated 22.06.2017 to Central Mine
Planning & Design Institute (CMPDI), Ranchi, for monitoring of clusters with
coal mines (both underground and open cast projects) having less than 5
million m® per annum capacity (Coal +OB) at an interval of three years
based on remote sensing satellite data for sustainable development of
mining. Earlier, CMPDI used to carry out land reclamation monitoring for
individual projects of less than 5 million capacity, but from 2017 the same
was carried out cluster wise for mines of BCCL. For operational reasons
and convenience, underground and opencast mines (often with multiple
overlapping seams), have now been clustered together. The result of land
reclamation status of all such mines are hosted on the website of CIL,

(www.coalindia.in), CMPDI (www.cmpdi.co.in) and the concerned coal

companies in public domain. Detailed report is submitted to Coal India and

respective subsidiaries.
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1.3 Land reclamation monitoring of all cluster coal mining projects would also
comply the statutory requirements of Ministry of Environment, Forest &
Climate Change (MoEF&CC). Such monitoring would not only facilitate in
taking timely mitigation measures against environmental degradation, but
would also enable coal companies to utilize the reclaimed land for larger

socio-economic benefits in a planned way.

1.4  Present report is embodying the finding of the study based on satellite data
of the year 2021 carried out for five clusters of mines comprising both
underground and OC projects for Bharat Coking Coal Ltd.

2. 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. 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/(BCCL) 2
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Fig. 2: Methodology of 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, toposheet are procured for creation of vector

database.

3.2 Satellite Data Processing: Satellite data are processed using ERDAS

IMAGINE digital image processing s/w. Methodology involves the following

major steps:

¢ Rectification & Geo-referencing: 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 may contain geometric distortions, which make

Job No 561410027/(BCCL)
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them unusable as maps. Therefore, geo-referencing is required for
correction of image data using ground control points (GCP) to make it

compatible with the new series WGS-84 compatible Sol toposheet.

¢ 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 14.0 s/w.

and enhance the image quality for interpretation.

e 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.

e 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

Job No 561410027/(BCCL) 4



CMPDI

the classes that resulted from computing divergence matrix. The overall
accuracy of the classification was finally assessed with reference to
ground truth data.

e Area calculation
The area of each land use class in the leasehold is determined using
ERDAS IMAGINE v. 14.0 s/w.

e Overlay of Vector data base
Vector data base is 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 database.

e 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.
The database boundary shape files (.shp), kml files and the maps thus
prepared confirm to the WGS-84 datum and UTM projected co-ordinate

system.
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4. Land Reclamation Status in Bharat Coking Coal Ltd.

4.1 Following 5 clusters of mines comprising both underground and opencast
projects of Bharat Coking Coal Ltd. have been taken up for land reclamation
monitoring during the year 2021-22:

e Cluster | (Damoda OCP)

e Cluster IV (Salanpur Colliery, Amalgamated Keshalpur West
Mudidih Colliery, Amalgamated Gaslitand Katras Choitudih Colliery)

e Cluster VIl (Kusunda OCP, Kustore OCP, Alkusa OCP, Dhansar
OCP, Industry, Ena OCP, Rajapur OCP, Amalgamated East
Bhuggatdih Simlabahal Colliery)

e Cluster X (Bhowra North Colliery, Bhowra South Colliery, Patherdih
Colliery, Sudamdih Shaft, Sudamdih INC, Amlabad Colliery)

e Cluster Xl (Gopalichuck, Pootkee, Kendwadih)

4.2 Cluster wise Land Reclamation status of above mentioned clusters in BCCL
is given in Table 1 and also shown graphically in Fig 1. Area statistics of
different land use classes present in the mine leasehold of the above
clusters for the year 2021 are shown in Table 2. Land use maps derived
from the satellite data are shown in Plate 1 - 5. Different land use classes

based on satellite data are depicted in bar charts in Fig. 3 - 7.

4.3 Study reveals that out of total mine leasehold area of 9411.54 Ha. of the 5
clusters of mines (Underground + Opencast) of BCCL mentioned above
taken for this study in 2021-22, total excavated area is 1218.18 Ha. out of
which 61.92 Ha. (5.08%) has been planted (Biologically Reclaimed), 712.90
Ha. (568.52%) is under backfilling (Technically Reclaimed) and balance
443.36 Ha. (36.40%) is under active mining.

Job No 561410027/(BCCL) 6
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4.4 Land reclamation monitoring for cluster XI of BCCL is taken up for the first
time in the year 2021-22. Hence comparison of this cluster in year 2021 has
not been made with respect to year 2018. The data thus generated in the
year 2021 will be considered as base data for comparison of land

reclamation of this cluster of mines at the interval of every three years.

4.5 Study indicates that overall all the projects of BCCL considered for this
study in the year 2021-22 indicate increase or static trend in Technical

reclamation (area under backfill) with respect to the year 2018.

4.6 After analyzing the satellite data of the year 2018 vs 2021, it reveals that
area under total plantation (Green cover) carried out on backfilled area, OB
dumps as well as under social forestry in all the clusters of BCCL has
increased from 800.67 Ha. (13.61%) to 968.94 Ha. (10.30%) in span of last
three years. This significant increase of 168.27 Ha. area under total
plantation (Green Cover) in the leasehold boundary during three years is

due to addition of cluster-XI.

4.7 On comparing the status of land reclamation for the year 2021 with respect
to the year 2018 in all cluster of mines of BCCL considered for land
reclamation in the year 2021-22, it is evident from the analysis that area
under total land reclamation has increased from 699.07 Ha. (Yr 2018) to
774.82 Ha. (Yr 2021). This increase of 75.75 Ha. area under total land
reclamation in the period of three years is the result of sincere effort made

by BCCL towards land reclamation.

4.8 In Cluster VII, it is seen that area under plantation on backfill (Biological
Reclamation) has decreased from 37.47 Ha. in the year 2018 to 25.47 Ha.
in the year 2021. This decrease of 12 Ha. area in Biological reclamation is

due to rehandling of backfill and also there is effect of mine fire in this
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cluster. Hence total area under plantation on backfill has decreased from
73.92 Ha. (Yr 2018) to 61.92 Ha. (Yr 2021).

4.9 Out of the 5 Clusters in BCCL considered for satellite data based land
reclamation monitoring in 2021, Cluster X tops with 79.08% reclamation

followed by Cluster VII with 67.28%, Cluster IV with 53.62%, Cluster XI with
47.01% and Cluster | with 39.98%.

410 The area under total plantation (Green Cover) is maximum in Cluster IV
(17.10%) followed by Cluster | with (13.57%), Cluster VII with (12.95%),
Cluster X with (11.47%) and Cluster XI with (5.31%).

411 This study will again will be carried out after an interval of three years to
assess the land reclamation status in the above projects.
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Table 2

Cluster wise Area Statistics of Land Use/ Cover classes in five Clusters of
(OC+UG) mines of BCCL based on Satellite Data of the year 2021

Status of Land Reclamation in 5 Clusters of (UG+OC) mines of Bharat Coking Coal Ltd. based on Satellite data of the Year 2021

(Area in Hectare)
CLUSTERI | CLUSTERIV | CLUSTERVI | CLUSTERX | CLUSTERXI TOTAL

Area | % Area | % Area | % Area | % Area | % Area | %

 |Dense Forest B o000 000 [ 000 000 | 000 000 | 000 000 | 000 | 000 | 0.00 0.00
gOpenForest B 000 000 | 000 000 | 000 000 | 6434 313 | 000 | 000 | 6434 0.8
Total Forest (A) 000 | 000 [ 000 [ 0.00 [ 000 | 0.00 [ 6434 [ 313 | 000 [ 000 [ 6434 [ 0.8
Scrubs (B) | [[ 230.09 | 40.02 | 17278 [ 1537 [ 572.72 [ 26.92 | 64577 [ 3139 [1177.06] 33.37 | 2798.42 | 29.73
LSocialForestry/AvenuePlantation | 2553 444 | 16509 1469 | 23867 1122 | 14075 684 187.14| 531 | 757.18 | 8.05
g [Plantation on OB Dump [l 4521 786 | 2711 241 | 1143 054 | 6609 321 | 000 = 000 | 14984 | 159
gPlantationonBackfill(BiologicalReclamation) Ll 729 127 | 000 000 | 2547 120 | 2916 142 | 000 000 | 6192 | 066
Total Plantation (C) 78.03 | 1357 [ 19220 [ 17.10 [ 27557 12.95 [236.00 [ 1147 [ 187.14 | 531 | 96894 [ 10.30
Total Vegetation (A+B+C) 308.12 | 53.59 | 364.98 | 32.48 | 848.29 | 39.87 | 946.11 | 4598 [1364.20] 38.67 | 3831.70 | 40.71
Coal Dump B 9 [ o35 | 194 [ 017 [ 892 [ 042 | 112 [ 005 | 073 | 002 | 1470 [ 0.16
o |Coal Quarry B 1104 194 | 14567 | 1296 | 17797 836 | 2666 | 130 | 3166 | 090 | 39310 | 4.8
§AdvanceQuarrySite [l 173 030 | 000 | 000 | 000 000 | 000 000 | 267 & 008 | 440 0.05
* | Quarry Filled With Water | 1474 ] 256 | 662 | 059 | 545 | 026 | 1905 | 093 | 000 | 000 | 4586 | 049
Total Area under Active Mining 27.61 | 480 152291355 [ 18342 8.62 | 4571 | 222 | 3433 | 097 | 44336 | 471
Barren OB Dump | [l 2118 [ 368 [11042] 9.83 | 5357 [ 252 | 9049 | 440 [ 2266 | 064 | 29832 [ 3.7
8 | Area Under Backfilling (Technical Reclamation) |BBM| 1110 | 193 | 176.03 | 1566 | 351.68 | 1653 | 143.64 | 698 | 3045 | 086 | 712.90 | 7.57
é Total Area under Mine Operation 61.88 | 10.76 | 440.68 [ 39.21 [ 597.59 | 28.09 | 280.96 [ 13.66 | 88.17 | 250 [ 1469.28 [ 15.61
g |Waste Lands | 6594 1147 | 8219 | 731 | 18223 856 | 15275 742 | 70859 @ 20.09 | 1191.70 = 12.66
gFlyAshPond/SandBody [ ]l 1555 270 | 000 @ 000 | 000 000 | 5337 259 | 1583 045 | 8475 = 090
. [Total Wasteland 8149 | 14.17 | 82.19 [ 731 [182.23] 8.56 [ 206.12 [ 10.02 | 72442 [ 2054 | 127645 | 13.56
gReservoir,Nauah,Ponds - 1538 | 267 | 1213 | 1.08 | 2060 = 097 | 18547 | 901 | 6367 = 180 | 29725 | 3.16
 [Total Waterbodies 1538 | 2.67 | 1213 [ 1.08 | 2060 | 097 [18547] 9.01 | 6367 | 180 | 29725 [ 3.6
u |Crop Lands [l 342 | 059 | 345 031 |3823 180 | 1808 088 | 8178 | 232 | 14496 154
gFallowLands [ ]| 8092 | 1407 | 3702 | 329 | 2012 095 |10995 534 |82267 | 2332 | 107068  11.38
 [Total Agriculture 8434 | 14.67 | 4047 | 3.60 | 5835 | 2.74 [ 12803 | 6.22 [904.45] 25.64 | 1215.64 | 1292
Urban Settlement | AT | 125 | 166.29 | 14.80 | 390.66 | 1836 | 22839 | 11.10 [ 33658 | 9.54 [ 1129.09 | 12.00
%RuralSettlement | 1404 | 244 | 1681 | 150 | 941 | 044 | 5790 | 281 | 1468 042 | 11284 | 120
E]ndustrialSettlement | || 258 | 045 | 024 | 002 [ 2057 | 097 [ 2449 | 119 | 3141 | 089 | 7929 | 084
Total Settlements 2379 | 414 | 18334 1631 | 420.64 | 19.77 | 310.78 | 15.10 | 382.67 | 10.85 | 132122 | 14.04
Grand Total 575.00 | 100.00 |1123.79] 100.00 (2127.70 | 100.00 |2057.47| 100.00 |3527.58| 100.00 | 9411.54 | 100.00
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CLU S TER I A Clazses Colour] Core Zone
Area | % of
Levell Leveldl (Hz) | Total
Dense Forest 000 | 000
//)' ] [Forest Open Forest 000 | 0.00
To Khanudih 2 Total Forest (A} 0.00 | 0.00
= Scrubs (B) 230.09 [ 40.02
= 5 Social Foresiry 2553 | 444
g SiPhntation  [Pantation on OB 430 | 736
e lArea Plantation on Backdil 720 | 127
T otal Plantation Area (C) 78.03 | 13.57
Total Vegetation (A+B+C) 308.12 | 53.59
: Cropland | 342 | 059
i‘f;gme Falow Land 8092 | 1447
Total Agriculture Land 8434 | 14.67
o Waste Land I 6504 | 11
&[Waste Land|Sand Body 1355 | 270
z Total Waste Land 8149 | 1417
= = Advance Quarryarsa 173 | 030
= Coal Quarry 1114 | 104
= Barren OB Dump 2118 | 368
Mning ArealBack Fil 1110 | 193
Coal Dump 190 | 035
Water Filed Qry 1274 | 238
Total Mining Area 6138 | 10.76
Urban Sstflements 717 | 125
= Fural Setilsments 1404 | 244
£ lsettements |-
S I nditral Setb meris 238 | 043
= 5 Total Settlement Area 1379 | 414
2 "W ater Bodv|River Ponds 1538 | .67
o Total Area 575.00] 100.00
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Area Statistics - Claster IV (2021)
Classes Colour] Core Zone
Levell Levelll :,;; :’;: :j
Dense Forest 0.00 0.00
Forest OpenForest 0.00 0.00
Total Forest (A) 0.00 | 0.00
Scrubs (B) 172.78 | 15.37
Sodal Forestry 165.09 | 14.69
Plantafion | Plartation on OB 2711 241
Area Plantation on Baclfill 0.00 0.00
Total Plantation Area (C) 102,20 | 17.10
Total Vegetation (A+B+C) 364.98 | 3248
— Crop land ' 345 | 051
L and Fallow Land 37.02 329
Total Agriculture Land 4047 | 3.60
Waste Land [ s218 | 731
Waste Land| Sand Body 0.00 0.00
Total Waste Land §2.19 | 7.31
Advance Qumrry area 0.00 0.00
Coal Quarry 14567 | 12.96
Batren OB Dump 110,42 | 983
Mining Area|Back Fill 176.03 | 13.66
Coal Dump 194 | 017
Water Filled Qry 6.62 0.59
Total Mining Area 440.68 | 39.21
Urban Setflements 166.20 | 14.80
Fural Settlem ent=s 16.81 1.50
SRS | bl Sttt 024 | 002
Total Settlement Area 183.34 | 16.31
‘Water Body|River' Ponds 12,13 | 1.08
Total Area 1123.79| 100.00|
Customer Bharat Coking Coal Limited
Title Land Reclamztion Monitoring of BCCL Clustars  [57%
E“‘:ﬁ;‘. y Acivity  [Mems Desimztion 5iznznes
Monimeing  5ta00S | Drapered | Ayetha Perice | Dy Me(Geciogy) | ik
of ClozerIV
Group of Mines|Checied  [Herienial B |Ch Mz@®SD) faudn
bazad on Sstallie =
z-:; ;E—;L{lﬁ') Approved  |R Kumar @{Geomatics) |
c»if,d’(‘: Bzl a 025 s 1ET [Shast 1
Hubilmn [DrzMo.  HQREM 21R2 A4CLIV Rev a0
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i e A i s Area Statistics - Cluster VII (2021)
CLUSTER V" N = Clazses Coloury Core Zone
’ T D A i § Levell Levelll :1;: ::’ ;i
e L & Dense Forest 000 | oo
= Forest COpen Forest 0.00 | 0.00
8 Total Forest (4) 0.00 | 0.00
Scrubs (B) 572.72 [ 26.02
Social Forestry 238.67 [ 1122
Plantation  [Plartation on OB 1143 | 034
Area Plantaticn on Backfil 2547 | 120
Total Plantation Area (C) 275.57 | 12.05
5§ Total Vegetation (A+B+C) 848.20 | 30.87
= B Crop land 3825 | 180
B £ ffﬂd“e Falow Land 2012 | 0.9
- Total Agriculture Land 5835 | 2.74
L Waste Land I 1223 556
Waste Land|Sand B ody 0.00 | 000
Total Waste Land 182,23 8.56
Advance Quarry area 0.00 0.00
Coal Quarry 177.97| 836
i - Barren OB Dump 5357 | 232
e "“yaha:\ ' | © [Mining Area[Back Fil 351.68 | 16.53
£ = Coal Dump 892 | 042
o] e Water Filled Qry 545 | 026
o Total Mining Area 597.59 | 28.00
, Urban Settlem ents 390.66 | 18.36
. Raural Setflem ents 041 | 044
Yo ngitie B ol it ks 2057 | 097
Total Settlement Area 420.64 | 19.77
'Water Body|River/ Ponds 20.60 | 0.97
z Total Area 2127.70] 100.00]
= L 5 [customer Bharat Coking Coal Limited
e & [raee Land Reclamation Monitorine of BOCL Clusters | 2350
R Legend T e T e
Mfonitoring Status Avmsha Pari [
s Settlements of  Chister VI i %P_mnm e :ﬂ*
Grovp of Mines|Checked  [Haritersil B (Ch Ma®SC) Hake
— Road bazad on  Satallite -
Data (BE-2LAVH approed R Kumar (Gecmatics) | (Fur
] —+—+ Railway Line T a4 025 0a Trm
Plate-3 oo P — Shesct
. Cluster VI Boundary A I8 Al ey NI R v
B°22°0°E 86°230°E 85°240°F 8625 0°E 85°060°E
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86°23'0°E

B6°240°E

86°25'0°E

86°26'0°E

CLUSTER X

23"42'0"N

23"41'0"N

23"40'0"N

23"39'0"N

Plate-4

To Jorapokhar

1.

B6°220°E B5°230°E

85°240°E

B8°25'0°E

86°25'0°E

Area Statistics - Cluster X (2021)

Clazzes Colour| Core Zone
g Level Levelll A{l’;; ;:') t":;
o Dense Forest 0.00 | 000
SifForast |Open Forest 6134 | 313
Total Forest (A) 6434 | 313
Serubs (B) 645,77 | 31.39
3 ocial Forastry 4075 | 684
[Plantation  |Plantation on OB s6.08 | 3m
|Area Plantation on Bacldll 2216 | 142
T otal Plantation Area (C) 236.00 | 11.47
Total Vegetation (A<B=C) 94611 | 45,98
g Crop land i 1808 | 088
gif:ﬂm Fallow Land 10955 | s34
o Total Agriculturs Land 128.03 | 6.22
= Waste Land B s e
“Waste Lend|Sans Body 5337 | 259
Total Waste L and 206.12 | 10.02
Advance Quamvarea .00 0.00
Coal Quamy 2666 | 130
Barren OB Dump 2045 | 440
D\listing Area(Back Fill 143.64 | 698
Coal Dume 112 | 005
Water Fifled Qrv 1905 | 083
= T otal Mining Area 280.96 | 13.66
B Urban Sattlements 2230 | 1110
= Rural § attlements 5790 | 281
o Tdustrial Settiements %4 | 119
Total Settbment Area 310.78 | 15.10
[Wz &1 Body|River Ponds 185.47 | 9.01
Total Area 2057.47| 100.00
Legend
L Settlements ——+ Railway Line
ﬁ{:_‘: Cluster X Boundary Road
o
b F— Bhamt Coling Coal Limitsd
Tide Land Beclamation Monitoring of BOCL Clusters R0

Actnaty hame I restenmicn 5 gmammre

Moni SRS pepred | Ayesta Parich |y Mgmiteokogy) | v
o Chusier-X Group|

of Mines tesed ol hecked  [Horturslal B [Ch MegRSC) : fes
Zzillii= Datz (RE- e

ZLIV)of e ¥oar s vt i b

cm?m';'_—:—

LMl Graomatic s d?:-—

Scale ¢ gy as b Em [ Garen |

Ml (Do 3 HOP REM 2SRRI ALCL-X R M O
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86°19'0°E B6°20°0°E B6°210°E 86=220°E 86°230°E B6=24TE Area Statistics - Cluster XI (2021)
1) i Cla Colo Core Zo
£| CLUSTER XI 5o N I e
S © oy Levell Levelll 3
Pl {Ha) | Total
- Dense Forest 0.00 0.00
Fotest Openf'm’es{ 0.00 0.00
To Loyabad Total Forest (A) 0.00 | 0.00
= Scrubs (B) 1177.06| 33.37
& Social Forestry 187.14 | 5.31
= [ & |Plntation |Plantation on OB 000 | 000
2 & |Area Plantation on Backfil 0.00 | 0.00
::-3 Total Plantation Area (C) 187.14 | 5.31
Total Vegetation (A+B+C) 1364.20| 38.67
: Crop land ) 8178 | 232
. Lot Fallow Land 82267 | 2332
To Kapurey s Total Agriculture Land 904.45 | 25.64
5 | & Waste Land B oz 50 | 2000
£ = |Waste Land|Sand Body 1583 | 0.45
= o Total Waste Land 724.42 | 20.54
8 [\ Advance Quarry area 267 | 0.08
Coal Quarry 3166 0.90
Barren OB Dump 2266 | 0.64
Nining ArealBack Fill 3045 | 0.86
£ Coal Dump 073 | 002
=z = Water Filled Qry 0.00 | 0.00
S o9 Total Mining Area 88.17 | 2.50
g Urban Seftlemerts 336.58 | 9.54
o
Setflements [V Setfements 1468 | 0.42
Industrial Settlem ents 3141 | 089
Total Setilement Area 382.67 | 10.85
5 Water Body|River! Ponds 63.67 | 180
= Total Area 3527.58 100.00
=
= 7, [outomer Bharat Coking Coal Limited
m
Pl Titke Land Reclamation Monitoring of BCCL Clusters [ yss
H Subject i o r
Legend L.md_ Rgclmnﬁm [ Activity Name Dezspnation Signames
Monitoring  Status|Propared | Atecha Parida |Dv. ManGeology) | ek
of Clustar-X1 -
®  Seftlements Group of Mines|Cherked  |Harihesalel B |Ch. MaqESC) bander
—+—+ Railway Line = |pe2dcn Saillie =
5 |Pa REIL-TV) aprroed |REK l(Geomatics) | (Thee
Road | & | of the year 2021 . Y )| @
= R, = z -
g Plate-s L j Cluster X1 Boundary = cmfn{i et nn.-:_—1_zv;r'. Sheer
g i
& T T T T T M o ~ ¥
8 85"190E 85°200°E 86°21'0°E 86°22°0°E 86°230°E e el SamaRmMces e

Job No 561410027/(BCCL) 14



CMPDI

STATUS OF LAND RECLAMATION MONITORING IN CLUSTER |

350
300
250
—_ Year
L
©
s 200 = 2018
=
= 150 w2021
=
< 100
50
0 - : i : !
Settlements Vegetation Mining Area Plantation Waste Land Water
Cover Bodies
Land Use/Cover Classses
Fig. 3: Land Reclamation Status of Cluster |
STATUS OF LAND RECLAMATION MONITORING IN CLUSTER IV
500
450
400
350 Year
_ 300
[
g 250 m2018
g— 200 w2021
g 150
< 100 S .
50 S o
0
Settlements Vegetation Mining Area Plantation Waste Land Water
Cover Bodies

Land Use/Cover Classses

Fig. 4: Land Reclamation Status of Cluster IV
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STATUS OF LAND RECLAMATION MONITORING IN CLUSTER VI

900

800

700

600 Year
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W 2021
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Area (Hectare)
g

200
100

Settlements Vegetation Mining Area Plantation Waste Land Water
Cover Bodies

Land Use/Cover Classses

Fig. 5: Land Reclamation Status of Cluster VII

STATUS OF LAND RECLAMATION MONITORING IN CLUSTER X

1,000
900
800
700

Year

600

500 m2018
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200
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Fig. 6: Land Reclamation Status of Cluster X
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1,400

Area (Hectare)

400

1,000
800

600

200 - -

STATUS OF LAND RECLAMATION MONITORING IN CLUSTER XI IN YEAR 2021

1,200 £

‘88.17
187.1

T T T T

Settlements Vegetation Mining Area Plantation Waste Land Water
Cover Bodies

Land Use/Cover Classses

Fig. 7: Land Reclamation Status of Cluster XI

T

23°43'22", 86°20'38", 120.0m
Nov 24, 2021 2:20:37 PM

Photo 1: Social Forestry Plantation in Cluster XI
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Photo 2: Ecological Restoration Site in Cluster |

23°46'14", 86°9'50", 152.0m
Nov 22,2021 12:51:04 PM

Photo 3: Plantation on OB Dump in Cluster |
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k- i

23?4_8'42”, 86°i 8'34 151 Om
- Nov 23, 2021 12:51:14 PM
Photo 5: Parasnath Udyaan in Cluster IV
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23°45'33", 86°23'31", 140.0m
~ Nov 24,2021 11:15:01 AM

Photo 6: Road side Plantation in Cluster VIl

23°40'22", 86°24'23", 103.0m
Nov 25,2021 11:18:10 AM

Photo 7: Plantation on OB Dump in Cluster X
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