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1.0  Project

2.0 Obijective

Executive Summary

Land reclamation/ restoration monitoring of 7 opencast coal
mines of Central Coalfields Ltd. (CCL) producing more than 5
million cu. m. (Coal + OB) per year based on satellite data,
regularly on annual basis.

Objective of the land reclamation/ restoration monitoring is to
assess the areas of backfilled, plantation, social forestry, active
mining area, water bodies, and distribution of wasteland,
agricultural land and forest land in the leasehold area of the
projects. This will help in assessing the progressive status of
mined land reclamation and to take up remedial measures, if any,
required for environmental protection.

3.0 Salient Findings

Total leasehold area of 7 projects was 75.24 km2 in 2020. Seven
OCPs, namely, Ashok, Piparwar, KDH, Amarpali, Magadh,
Rajrappa and Parej East were considered for monitoring during
year 2020-21. Total excavated area is only 22.67 Km2, of which
558 Km? area (29.95%) has been planted (Biological
Reclamation), 11.89 Km2 area (52.45%) has come under
backfilling (Technical Reclamation) and 5.00 KmZ?area (22.06%) is
under active mining. It is seen from the analysis that 77.94% area
of the OC projects have come under reclamation and remaining
22.06% area is under active mining. Project wise details are given
in Table-1 & Fig -1.

On comparing the status of land reclamation carried out in year
2020 with respect to year 2019 in different projects, it is seen that
area of land reclamation has increased from 15.01 Km2 (Yr.2019)
to 17.67 Km2 (Yr.2020). The area of total plantation also increased
from 12.98 Km? (Yr.2019) to 13.24 Km? (Yr.2020). projects like
Piparwar, Ashok etc. have carried our more plantations over
backfilled area in 2020. Details of the same are given in Table-2.

Technical reclamation (area under backfilling) increased from 9.43
Km?2 to 11.89 Km2and area of biological reclamation (plantation on
backfilled area) increased from 5.58 Km?2 to 5.78 Km2. This
increase in reclamation is the result of the efforts taken up by the
company CCL, towards environmental protection.

Area of active mining reduced in Piparwar OCP, as the mine is on
the course of being exhausted.

Job No 561410027



CMPDI

Table-1
Project wise Land Reclamation Status in OC Projects of CCL based on Satellite Data of the Year 2020

(Projects producing more than 5 mcm of Coal + OB annaully)

(Area in Sq. Kms.)

Technical Plantation
S| oo Total/ Mine | Reclamation Biological Reclamationy Other Plantations Area under Total Totzllﬁ:;:i;:der Total Area under
No. roject | Leasehold Areaunder Plantation on Plantation on | Social Forestry, Active Mining Excavated (% Green Cover Reclamation
Area Backfilling Excqvated / Extemal Ava!nue Area Generated in Leasehold)
Backfilled Area Over Burden [ Plantation Etc.

1 2 3 4 5 6 7 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2019 12020 | 2019 | 2020 2019 2020 2019 | 2020 [ 2019 | 2020 | 2019 | 2020 | 2019 [ 2020 2019 2020 2019 2020

1 |Ashok 7.93 | 7.93 2.3 2.35 0.92 1.02 0.00 | 0.00 0.27 0.27 0.55 0.66 3.77 4.03 1.19 1.29 3.22 3.37
61.01% | 58.31% | 24.40% 25.31% 14.59% | 16.38% 15.01% | 16.27% | 85.41% | 83.62%

2 |Piparwar |11.20| 11.20| 2.56 2.91 1.34 1.45 0.48 | 0.42 1.17 1.18 1.39 0.98 5.29 5.34 2.99 3.05 3.90 4.36
48.39% | 54.49% | 25.33% 27.15% 26.28% | 18.35% 26.70% | 27.23% | 73.72% | 81.65%

3 [KDH 6.20 | 6.20 1.54 1.79 1.31 1.32 0.03 | 0.03 0.20 0.21 0.71 0.49 3.56 3.60 1.54 1.56 2.85 3.11
43.26% | 49.72% | 36.80% 36.67% 19.94% | 13.61% 24.84% | 25.16% | 80.06% | 86.39%

4 |ParejEast| 6.20 | 620 | 0.69 | 0.72 0.69 0.69 0.05 | 0.05 | 0.09 0.09 0.18 022 | 156 | 1.63 0.83 0.83 1.38 1.41
44.23% | 44.17% | 44.23% 42.33% 11.54% | 13.50% 13.39% | 13.39% | 88.46% | 86.50%

5 |Rajrappa |19.82]|19.82| 234 [ 237 1.32 1.30 3.07 | 3.02 | 2.04 2.02 0.79 0.8 4.45 | 4.47 6.43 6.34 3.66 3.67
52.58% | 53.02% | 29.66% 29.08% 17.75% | 17.90% 32.44% | 31.99% | 82.25% | 82.10%

6 |Amrapali 6.20 1.20 0 0.05 0.02 1.07 2.27 0.07 1.20
52.86% 0.00% 47.14% 1.13% 52.86%

7 [Magadh 17.69 0.55 0.00 0.10 0.00 0.78 1.33 0.10 0.55
41.35% 0.00% 58.65% 0.57% 41.35%

TOTAL 51.35|75.24| 9.43 | 11.89 5.58 5.78 3.63 | 3.67 | 3.77 3.79 3.62 5.00 | 18.63 | 22.67 | 12.98 13.24 15.01 | 17.67
50.62% | 52.45% | 29.95% 25.50% 19.43% | 22.06% 25.28% | 17.60% | 80.57% | 77.94%

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

1 Leasehols area as per the EC boundary ( Amrapali & Magadh started from current year)

b wN

Area under Biological Reclamation includes Area under Plantation done on Backfilled area only
Area under Technical Reclamation includes Area under Backfilling only
Area under Active Mining includes Coal Quarry, Quarry filled with water & Advance Quarry Site, if any. Coal dump is excluded
Social Forestry and Plantation on External OB dumps are not included in Biological Reclamation, and are put under separate categories

(%) calculated in the above table is in respect of total excavated area except for “Total area under Plantation” where % is in terms of Leasehold Area.

(% is calculated with respected to Excavated Area as applicable)
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AREA IN SQ. KMS.

PROJECT WISE STATUS OF LAND RECLAMATION IN 7 OCPs OF CCL FOR THE YEAR 2020

M LEASEHOLD
AREA

= EXCAVATED
AREA

B AREA UNDER
RECLAMATION

ASHOK  PIPARWAR KDH PAREJ RAJRAPPA AMRAPALI MAGADH
EAST
OPENCAST PROJECTS

Fig.1 Project wise Land Reclamation Status in Year 2020
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1.0

1.1

1.2

1.3

Background

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 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.

Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no.
CIL/WBP/Env/2011 dated 12.10.2012 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) regularly on annual basis, and for monitoring of less than 5
million m3 per annum capacity (Coal +OB) projects at an interval of three years
based on remote sensing satellite data, for sustainable development of mining.
The work order was renewed vide letter no. CIL/WBP/ENV/2017/DP/8477 dated
21.09.2017 for a period of 5 more years from 2017-18 to 2021-22. Amrapali and
Magadh OCPs were later included for monitoring from 2020-21 onwards, vide
letter no CIL/WBP/ENV/2020 dated 14.10.2020. The result of land reclamation

status of all such mines is to be put on the website of CIL, (www.coalindia.in),

CMPDI (www.cmpdi.co.in) and the concerned coal companies in public domain.

Detailed report is to be submitted to Coal India and respective subsidiaries.

Land reclamation monitoring of all open cast 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.

Job No 561410027 1
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1.4  Present report is embodying the finding of the study based on satellite data of the
year 2020 carried out for 7 no. of OC projects of capacity more than 5 mcm (Coal
+0OB) for Central Coalfields Ltd. Satellite data of 2020 of ResourceSat - 2/2A,

LISS-4, multispectral, 5 mtr. resolution was used for the present monitoring study.

2.0 Objective

Objective of the land reclamation/ restoration monitoring is to assess the area of
backfilled, plantation, OB dumps, social forestry, active mining area, settlements
and water bodies, distribution of wasteland, agricultural land and forest land in the
leasehold area of the project. This is an important step taken up for assessing the
progressive status of mined land reclamation and for taking up remedial

measures, if any, required for environmental protection.

3.0 Methodology

There are number of steps involved between raw satellite data procurement and
preparation of final map. National Remote Sensing Centre (NRSC) Hyderabad,
being the nodal agency for satellite data supply in India, provides only raw digital
satellite data, which needs further digital image processing for extracting the
information and map preparation before uploading the same in the website.
Methodology for land reclamation monitoring is given in fig 2. Following steps are

involved in land reclamation /restoration monitoring:
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Figure: 2 Methodology for Land Reclamation Monitoring

3.1 Data Procurement: After browsing the data quality and date of pass on internet,

supply order for data is placed to NRSC. Secondary data like leasehold boundary,
topo sheets are procured for creation of vector database.

3.2 Satellite Data Processing: Satellite data are processed using ERDAS

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

steps:
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¢ 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. Digital images may
contain geometric distortions, which make them unusable as maps sometimes.
Therefore, geo-referencing is required for correction of image data using ground
control points (GCP) to make it compatible with new series of Sol toposheet
confirming to the WGS-84 datum and UTM projected co-ordinated system.

¢ 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.

o Classification and Accuracy assessment
Image classification is carried out using the maximum likelihood algorithm. The
classification proceeds through the following steps: (a) calculation of statistics [i.e.
signature generation] for the identified training areas, and (b) the decision
boundary of maximum probability based on the mean vector, variance,
covariance and correlation matrix of the pixels. After evaluating the statistical

parameters of the training sets, reliability test of training sets is conducted by
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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 the findings of ground truth data.

Area calculation

The area of each land use class in the leasehold is determined using ERDAS
IMAGINE 14.0 software and given in table 2.

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 database.

Pre-field map preparation

Pre-field map is prepared for validation of the classification result

3.3 Ground Truthing:

Selective ground verification of the land use classes are carried out in the field

and necessary corrections if required, are incorporated before map finalization.

3.4 Land reclamation database on GIS:

4.0

Land reclamation database is created on GIS platform to identify the temporal
changes identified from satellite data of different cut-off dates. The database,
boundary shape files (.shp), kml files and the Maps thus prepared confirm to the

WGS-84 datum and UTM projected co-ordinated system.
Work Plan

Seven opencast projects of CCL producing more than 5 million cubic m. (Coal +
OB together) have been taken up for land reclamation/ restoration monitoring in
2020-21, based on the Resoursesat-2(L-1V) Satellite data, using ERDAS Imaging
digital image processing s/w and ArcGIS 10.2 platform. Land reclamation
monitoring will be carried out regularly on annual basis to assess the progressive

status of land reclamation/ restoration in the above OC mines. The report of this

study has been uploaded on the websites of CMPDI, CIL & CCL in public domain.
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5.0
5.1

5.2

5.3

54

5.5

5.6

5.7

Land Reclamation Status in Central Coalfields Ltd.
The following 7 OC projects of Central Coalfields Ltd. producing more than 5

million m3. (Coal + OB) annually have been taken up for land reclamation
monitoring based on Satellite data of the year 2020.

Ashok

Piparwar

KDH

Amrapali

Magadh

Rajrappa

Parej East

Study based on Satellite data of the year 2020 reveals that 17.67 Km?2 (77.94%)
of excavated area has already come under reclamation in the above 7 OC
projects of CCL, out of which 11.89 Km? (52.45%) area is under backfilling
(Technical Reclamation) and 5.78 Km?2 (25.50%) area has been re-vegetated
(Biological Reclamation).

Study reveals that the area under backfilling (Technical Reclamation) has
increased from 9.43 Km2in 2019 to 11.89 Km2 in 2020.

Area of active mining reduced in Piparwar, as the mine is on the course of being
exhausted. Plantation got reduced by (0.07 Km?) in Rajrappa OCP, due to
rehandling of dumps for mining in the lower seams.

Analysis of satellite data also indicates that the area of plantation (Biological
Reclamation) has increased from 5.58 Km2 (Yr. 2019) to 5.78 Km2 (Yr. 2020).
This increase in Biological Reclamation reflects continuous efforts on part of CCL
for environmental protection.

The area of total reclamation has reached 17.67 Km2 or 77.94% of the total
excavated area till the year 2020 as compared to 15.01 Km2 (80.57%) in 2019.

It is seen that the total area under plantation (Green Cover) which includes

plantation carried out on backfilled area, OB dumps as well as Plantation on
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Social Forestry in all the 7 mines of CCL has increased by 0.26 Km? in the year
2020, as compared to the year 2019.

5.8  Piparwar area of CCL has developed an eco-restoration park called “Kayakalp
Vatika” at Piparwar OCP, over the reclaimed land.

5.9  Out of 7 projects of CCL, Parej East OC ranks on top for land reclamation
(86.50%) followed by KDH (86.39%), Ashok OC (83.62%), Rajrappa OC
(82.10%), and Piparwar OC (81.65%).

5.10 Two projects, namely Amrapali OCP ans Magadh OCP were added to the list of

yearly reclamation monitoring from the year 2020-21.
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TABLE -2

Project wise Area Statistics of Land Use/ Cover in OC Mines(> 5 m.cu.m) of CCL based on Satellite data of the Year 2020

Area in Sq. Km)

ASHOK | PIPARWAR | KDH | AMRAPALI | MAGADH | RAJRAPPA | PAREJEAST| TOTAL
Arca] % [Area] % [Ara]| % [Ara] % [Ara] % [Ara] % [Aral % [Ara] %
2 |Derse Forest B o oo {000 000 |0 oo [0 oo |00 000|000 000|000 000 [ 000 000
% Open Forest B o4 618|016 143|020 323 |0l 2265 265 1498|148 747 | 131 2013 | 643 855
Total Forest(A) | 049 | 618 | 016 | 143 | 020 [ 323 | 014 | 226 [ 265 [1498] 148 | 7.47 | 131 | 2113 [ 643 | 855
Scrubs(B) | 1l 1441816 1.23 [10.98] 0.78 [ 12,58 | 0.85 [ 13.71 [ 2.85 [ 16.11 [ 4.60 [ 23.21 | 1.85 | 29.84 [ 13.60] 18.08
Social Forestry Bl o7 340 | 118 1054|021 3% [o0o2 0% |00 000|202 1019|009 145 | 379 504
,E_’PlantationonOB Dump [Jloo oo |04 37|00 048|005 08 |010 057|302 1524|005 081 | 367 488
% Plantation on Backfil [l 12 1286|146 1205|132 2129|000 000 | 000 000 | 130 656 | 069 1113 | 578 768
z |(Biological Reclamation)
Total Plantation(C) 129 | 1627 | 3.05 |27.23| 156 | 25.16 | 0.07 | 113 | 0.10 | 057 | 634 | 31.99 | 0.83 | 13.39 [13.24 | 17.60
Total Vegetation(A+B+C) 322 | 4061 | 4.44 |39.64 | 254 | 40.97 | 1.06 | 17.10 | 5.60 | 31.66 | 12.42 | 62.66 | 3.99 | 64.35 |33.27 | 44.22
% Coal Quarry Bl o2 656 |05 473|015 242 |04 1516|060 339 | 040 202 [ 013 210 | 327 43
3 |Advance Quary Ste [ Jlow 150|003 027|006 o9 [003 o048 | 002 011 | 008 040 | 003 048 | 037 049
% Quarry Filled With Water Il o2 025 |04 375|028 452 |00 161|016 0% |03 16l | 006 097 | 136 181
< [Total Area under Active Mining(D) 066 | 832 | 0.98 | 875 [ 049 | 791 | 107 [17.25 | 078 | 440 | 0:80 | 403 [ 0.22 | 355 | 5.00 | 665
Coal Dump B o oo |00+ 036|005 ol |00 161 |03 175|010 050 002 032 | 062 08
_ [Barren 0B Dup [ ][00 000|000 000|003 048|065 1048|085 480 | 074 373 | 019 306 | 246 327
Area Under Backfillng | 235 2063 | 291 2598 | 179 287|120 1935 | 05 31 | 237 1196 | 072 1161 | 1189 1580
(Technical Reclamation)
Total Area under Ming Operation(D+E) 301 | 3795 | 2.93 [ 3500 | 236 | 3807 | 302 | 4871 | 240 | 1408 | 401 [ 20.23] 115 | 1854 [ 1907 | 26,54
=
S
< |wast Lants |:| 042 530 | 080 714|028 45 | 118 1903 | 18 1018 | 115 580 | 028 45 | 591 7.5
% Fiy Ash Pord / Sand Body [ Jiow oo |oon oo o6 |0 0% |om om|om om |00 oz |06 o
3 Total Wasteland | 042 | 530 | 080 | 7.14 | 032 | 516 | 120 [ 19.35 | 180 [ 10.18 | 1.15 | 580 [ 030 | 484 [ 599 | 7.96
E St W s . 009 113 | 048 161 | 007 113 | 005 081 | 003 017 | 0.02 010 | 005 | 081 | 049 065
% Total Waterbodies 009 | 113 [ 018 ] 1.61 [ 007 ] 113 [ 0.05 | 0.81 [ 0.03 ] 017 [002] 0.10 [ 0.05] 0.81 [0.49 [ 065
% Crop Lands [ oo6| 07 | 008 o7 |00 oo 010 161 | 0% 500|000 o000 |04 05 | 118 15
g Fallow Lands [ Jloss 1185|094 830 | o060 98 | 060 968 | 654 3697| 110 55 | 031 500 | 1103 1466
< Total Agriculture 1.00 [ 1261 | 1.02 [ 911 [ 060 [ 968 | 0.70 [ 1100 7.44 [ 4206 | 1.10 | 555 | 0.35 [ 565 [1221] 1623
o |Urban Settlement I 000 | oo | ozr | 241 |01 | 177 [ 000 | oo | 000 | om0 | 047 | 237 |16 | 258 | 101 | 1
% Rural Settlement | o5 180 | 018 | 161 | 002 | 032 o005 | 081 | 030 | 170 |03 | 161 |06 | 258 | 118 | 157
E Industrial Settlement [ 00s 050 | 038|339 018 200 [ 012 | 194 [ 008 | 047 | 033 | 166 | 004 | 065 | 112 | 149
’ Total Settlement 019 | 240 | 0.83 | 7.41 | 031 | 500 | 047 | 274 | 033 | 187 | 112 | 565 | 0.36 | 581 | 331 | 440
Grand Total 793 |100.00| 11.20 [100.00| 6.20 |100.00| 6.20 |100.00| 17.69 |100.00 19.82 | 100.00| 6.20 | 100,00 75.24 100,00
Job No 561410027 8
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85030E 85T10E B5TIE0E 8570E Area Statistics - Ashok OCP (2020)
N Classes Colour Area
j! _ Levetd LevetII AR | %of
Km)| Toml
Forest Area Dense Forest 0.00f 0.00
Open Forest 049 6.18
Total Forest Areal 0.49] 6.18
£ = Scrubs Scrubs 1.44 18.16
g § Social Forestry 027 3.40
"& g Plamtation Plantation on Backfill 1.02] 12.86
i Plantation on OB Dump 0.00{ 0.00
Legend Total Plantation 1.29| 16.27
. Total Vegetation Area 3.22| 40.61
i____j Lease Boundary Crop Land o006l 078
Agriculwe |Fallow Land 004 11.85
Roads Total Agriculture Area 1.00] 12.61
. Waste Land 0421 530
£ z Waste Land Total Waste Land 0.42] 5.30
3 = Coal Quarry 052 6.56
8 & Area Under Backfiling 235 2083
- Water Filled Quarry 002 0.25
Mining Area Coal Dump 000 0.00
Advance Quarry Site 0.12[ 151
Total Mining Area 3.01] 37.96
. . Rural Setilement 0.5 1.80
Piparwar Project Area Setfements [Urban Settlement 0.00] 0.00
z - Industrial Settiement 004 050
o 8 Total Settlement Area) 0.19( 2.40
g ) ‘Water B ody |River, Ponds 0.09] 1.13
= o Total| 7.93/100.00
Customer Central Coalfields Limited
Title Land Reclamation Monitoring of OC Projects s
E‘;‘Hf‘ﬁ et amation| AEIY | Name Designation Sigrature
. E‘,‘é*;“ obfa 5;511; Prepared  |Hlariharalal B [Sr. Mer(System) | foalen
£ Z| satellite Data (RS-|Checked  |Tilak Mandal |Ch MEXRSC) | Fowndnl
= w- L] 2L-IV) of the year :
= . = 2020 Approved  |R. Kumar GMiGeomatics) @%;
[t
- ~--~-___.A Scale: KM gpeet 1
T— 0 025 05 1
e e T TI0E ey Drg No. HQ REM 20 3 A1 01 RevNad
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5SZ0F BS30E Area Statistics - Piparwar OCP (2020)
ﬂ_&ﬂ'& Classes Colaur Area
O‘YA . Area U of
- S Levell Level I o) | Teeat
] g Forest Areq |Dense Forest 0.00] _0.00
= - OpenForest 0.16] 1.43
a ; Total Forest Areal 0.16] 1.43
Serubs Scrubs 1.23] 10.98
Social Forestry 1.18] 1054
) Plantation on B ackfil 143 1205
Flartafion I @ tion on OB Dump 042] 3.75
Total Plantation 3.05] 27.23
Total Vegetation Areal 1.44] 39.64
CropLand [ o.08 071
Agriculare |Fallow Land | o004 s30
Total Agriculture Areal 1.02] 9.1
Waste Land H 030 7.14
Waste Land |Sand Body 0.00 0.00
Total Waste Land 0.50] 7.4
= Coal Quarry 0.53] 4.73
5] £ Barren OB Dump 0.00( 0.00
g = Area Under Badkilling 2.01] 2598
& : - = = Mining Area|Water Filed Quarry 042 375
PIPARWAR @CP & Coal Dump 00 038
Advance Quarry Site 0.03] 0.27
Total Mining Areal 3.03] 35.00
Baral Settlement 0.18] 1.61
Setflemerts [Urban Setflemernt 027 241
Industrial Setlement 038 339
Total Settlement Areal 0.83] 7.41
'Water B odv [River, Ponds 0.18] 1.61
Total| 11.20] 100.00
Customer Central Coalfields Limited
£ z||Title Land Reclamation Monitoring of OC Projects i
= - = [Subject ot N Decienats S it
& To Ashok Proje Z|rand Reclamaton chivity ame signation ignature
T|Status of Piparwar|Prepared  |HariharalalB |Sr. Mer(System) | [onchon
QCcP based on —
Legend Satellite Data (R5-|Checked  |Tilak Mandal |Ch. Mgr(RSC) | Fhedelo
2/LIVY of the year
—— 2020 . ) i
E____! Lesse Boundary & Approved |B. Kumar GNEGeomatics) @.},_
._,3'\ Seale: N S T Sheet 1
Roads ° CMPJL' 0 025 05 1
= 0E =T0E Aoty |Drg No. HQ REM 203 A4 02 RevNo.
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p4°59'0"E 84°59'30"E _ 35°0°0°E 85°0°30°E Area Statistics - KDH OCP (2020)
[}
ToRohm: N Classes IC olou| Area
%o of
g jL = Lewell Lewvelll Total
= =
= = Forest A Dense Forest 0.00
8 B OpenForest 323
o Total Forest Area 3.23
Serubs Scrubs 1258
Social Forestry 339
Bl fiom Plamainn on Baclfil 21.29
Plantation on OB Dum 048
Total Plantation 2516
Total Vegetation Area 40.97
= = CropLand 0.00
= i Agriculhure |Fallow Land 9.68
= L= Total Agriculture Area 9.68
g x Waste Land H 0.28] 452
o Waste Land [Sand Body 0.04] 065
Total Waste Land 0.32] 516
Coal Quarry 0.15] 242
Barren OE Dumnp 0.03] 048
Area Under Ba 1.79] 28.87
Mining Area|Water Filled Quarry 0.28) 452
Coal Dump 0.05 081
= Advance Quanry Site 0.06] 097
=) Total Mining Area 2.36| 38.06
= Rural Setdlement 0.02] 032
bS] Setilements |Urban Setdement 011 177
Industrial Settlem ent 0.18) 290
Total Settlement Area 0.31] 5.00
Water Body [River, Ponds 0.07] 113
Total] 6.20] 100.00
Customer Central Coalfields Limited
=
= £ |Title Land Recdlamation Monitering of OC Projects IoNe .
(=] ™ —
g 22 |Subject . |Activity Name Designation Signatre
] o Land Reclamation
Status of KDH|prepared |HariharalalB |S: f epncton
epar 1. Mar(System) i}
OCP  based on e —
Legend Satellite Data (RS-|Checked  |Tilak Mandal |Ch Mer(RSC) | el
——— 2/LIVY) of the vear
i j Lease Boundary 2020 Approved  |R. Kumar GM(Geomatics) @,«
Scal km Sheet 1
- e 2
Roads Plate - 3 cm:pa/z 0 025 05 1
J s 2 -
150 30°C 5 00E 5 050C ni/  AlBslpw |DrgNo. HQ REM 20 3 A4 03 Rev No.0
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CMPDI

84°59°0°E 84°59°30°E 85°0°0°E 85°0°30°E 85°1°0°E 85°1°30°E
To Chatra N
e — — il
To Magadh DtChatra  J\
=
o z
o2 [=}
w o
(5]
o
=
= =
o2 =
w Area Stafistics - Amrapali OCP (2020) =
& Clesses Colow|  Ares g
Levell Lavetdl A_’Ef ¥ af =
(Em' | Totsl
erast Area Drenze Forsst 0.00 000
IF [(OpznForast 0.14) 228
| Total Forest Area| 0.14] 226
Scrubs |Scrmbs 0.85 1371
Socisl Fose 0.2 032 ”
) Dlsntation on Bacidill 0.00] 0.00 d
it Boq o
= Dlzntation on OB 0,05 081 \;I'o Tandwa
= Totsl Plantation 001 113 =
R e -
3 ol oes Customer Central Coalfields Limited E
Total Agriculfure Area 0.70] 1129 - — - &
[Waste Lang 118 1903 Title Land Reclamation Monitoring of OC Projects g‘;hﬁﬁ b
[Wase Land |Sand Body 002 032 -
Total Waste Land 1.20] 1938 Subject Activity  |Name Designation Signature
Coal Quamy 0.04] 1518 Le d Land Reclamation
Barren OB Dump o gen Status o£ Ar:drapali Prepared  |Hariharalal B | St Men(System) | foncken
= OCP, as on —
lining Asea [Water Filled Quany 1.61 . .
v * Settlements Satellite Data (RS-|Checked  |TilakMandal |Ch MgrRSC) | Foweded_
g 048 Roads 2/L-IV) of the vear
£ 871 — 2020 ) Geomatics) | (P z
o .81 r | Lease Boundary Approved |R. Kumar GM( tics) 2
8 [lsstetemenes 0.00 - km 3
104 Scale: 0 025 05 1 Sheet 1 o
274 - -
[Waes Body |River, Pands e Plate - 4 Dre No. HQ REM 20 3 A4 04 RevNol
B84°59'0°E 84°50'30°E 85°0°0°E 85°0'30°E 85°1'0°E 85°1'30°E 85°2'0°F
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B4°54'0'E 84°55'0°E 34°56'0°E B4°57 0'E B4°58'0'E B4°59°'0°E
..
T
N
Dt. Latehar Dt. Chatra A
=
2] =
P 5
e B
bS]
: : . i r-"- :
Dewalgare
:
—>
Tandwa
=
=4 Area Statistics - Magadh OCP (2020} P
e Classes Colour|  Area _%
o Levell LewelII 0
Dienz= Forest
[Forest Ar=a Ogen Farest
Total Forest Are:
Berubs Scrubs
S ocial Forsstry
_ |Phatation on Bacidit
Platstion | e tion on OB Dume ] )
T otal Plantation 0.10] 0.57
Total Vegetation Areal 5.60| 31.66
£ Crop Land [ ool s0e
=L — |szhicuture [Fallow Land | &34] 3897 g
Z || Customer Central Coalfields Limited Total Agri Are 7.44) 4206 ||>
= ; [Waste Land 1s0] 1018 ||
Title Land Reclamation Monitoring of OC Projects  [15°7°: [Waste Land [Sand Body 000 000 f|
: T otal Waste Land 180 10.18
Subject Activi Name Designation Signature i (Coal Qe 060 338
Land Reclamation v ena ena i Basen O Dump 085 480
Status of Magadh |Prepared  |Harharalal B |Sr. Mer(System Loy Arza Under B i 0.35] 311
OCP. based on - r MarSysem) | fonln | Legend IMining Ars [Water Fild Quacey 0.6 0.30
Satellite Data (RS- |Checked  |Tilak Mandal |Ch. Mgr(RSC) | Fmedell g %‘éﬂm.m gﬁ;l: ;E
2/L-TV) of the year - ) o ®  Settlements Total Mininz Are 2.45] 14.08
_|[2020 Approved |R. Kumar GM(Geomatics) | (Sha- == Roads Roml Sattlement vz L7
£ . Betilements [Urban Settlement 0.00{ 0.00
= & Scale: LU P 1 Lease Boundary Tngus trial S tHlement 003 0.17 g
= cm‘p 0 0.5 1 2 X Total Settlement Are 033 1.87 oo
[at) -
2 - E :  DistB d (W ater s |River, Ponds 0.03] 017 |1 =
AMokelomn |DrgNo.  HQ REM 20 3 A4 05 ReNal [Plate - 5] | L-—-d D'STEOUNCAY Total| 17.65] 100.00]|
B4°54°0°E B4°55'0"E B4°56'0°E 84°57°0°E 84°58'0°E B4°59'0°E
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85°39'0°E 25°40°0°E 285°41'0°E 85°42°0°E . .. .
Area Statistics - Ragappa OCP (2020)
Classes C alour Area
Ared | 04 of
Level-I LewvelI (sz) Total
Forest Area Dense Forest 0.00] 000
OpenForest 1.48] 7.47
= Total Forest Area 1.48| 747
= £ [Serbs  |Scrubs 4.60] 23.21
[a=} =
g [ ;8 Social Forestry 2.02) 10.19
(o] o .
=1 p fion Plamah_xm on B ackdill 1.30) 6.36
Plantation on OB Dump 3.02( 1524
Total Plantation 6.34] 31.99
Total Vegetation Area 12.42| 61.66
Crop Land 0.00] 0.00
T Rajrappa Agricuitiwe |Fallow Land 1.10] 353
Temple Total Agriculture Area 1.10| 555
Waste Land 1.15| 5.80
Waste Land Total Waste Land 115| 530
% z Coal Quarry 0.40| 2.02
& = Bamren OB Dump 0.74| 3.73
o e Area Under Backfilling 2.37] 11.96
- Mning Area [Water Filled Quarry 0.32] 1.61
C oal Dump 0.10] 0.50
Advance Quarry Site 0.08[ 0.40
Total Mining Area 4.01] 20.23
Raral Setflement 0.32] 1.61
Setflements Urban Settlement 0.47] 2.37
Industrial Setilement 0.33] 1.66
Total Settlement Area 1.12| 5.65
= Water Body [River, Ponds 0.02] 0.10
5 z | Total [ 19.82] 100.00]
© =
= =] . .
: | [customer Central Coalfields Limited
o
Title Land Reclamation Monitoring of Rajrappa OCP ?;‘1’13];)2?
Subject i L R
Legeml Land Reclamation Activity Name Designation Signatire
——— Monitoring Stafus| prepared  |Haribaralal B |Sr. Mer(System) | fgcfon
i j Lease Boundary of Rajrappa OCP, —
—_ based on Satellite|Checked  [Tilak Mandal |Ch Mgr®RSC) | Hwedul_
Roads Data (RS-2L-IV)
of the year 2020 | Approved |R Kumar GM(Geomatics) | (B
ki
Scale: g o ] ™ Sheet 1
85“3.9'[]'E 85"4b'U'E 85"411'0'E DrgNo. HQ REM 20 3 A4 06 RevNo. 0
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5 320E 5 330E 5 340E
Area Statistics - Pargj East OCP (2020)
Clazzesz Colowr Area
Area | o of
Lewell Lewelll s | Tomal
Dense Forest 0.00] 000
[Forest Area | o Farest 1.31] 2113
TotalForest Area) 1.31] 21.13
S crubs Scrubs 1.85] 20.84
Social Forestry 0.08] 143
. |Plantation on Backfi 0.68] 10113
=
= [Plantation 003 031 ||=
= Total Plantation 0.83[ 1330 |[&
o Total Vegetation Area 3.99] 6435 |[=
CropLand [ 004 065 ||
A griculture [Fallow Land |_031] s00
Total Agriculture Areal 0.35] 565
[Waste Land 028] 452
[Waste Land |Sand Body 0.02] 032
Total Waste Land 0.30] 4.84
Coal Quarry 013 210
Barren OB Dump 0.19] 306
|Area Under Bacldfilling 0.72] 1161
Mvning Area [Water Filed Quarry 0.06] 027
Coal Dump 002 032
Advance Quarry Site 0.03] 048
ini 1.15] 18.55
0.16] 238
0.16] 238
0.04] 063
o Khatotand 5.81
% 031
100.00
£ Customer Central Coalfields Limited =
= Job Mo S
o Title Land Reclamation Monitoring of OC Projects 5214104_;‘2? =
o™
Subject Activity  [Name Designation Signature B
Land Redamation v e gna
Status of Parej East| Prepared  [Hariharalal B |Sr. Mgr(System) ﬁm_@
OCP, based on —
Satellite Data (RS-|Checked  |TilakMandal |Ch.MgnRSC) | Fondnde
Legend 2/L-IV) of the year
2020 Approved |R.Kumar GM(Geomatics) | (Ghe-
—
i | Lease Boundary
L Scale: km Sheet 1
Roads 0 025 05 1
Plate - 7 Drg No. HQ REM 20 3 A4 07 EerNa0
8532 0°E 8533 0°E 85°34°0°E
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STATUS OF LAND RECLAMATION IN ASHOK OCP

A

€ Year

~

o 22018
Z,

© @2019
=

< m2020

Settlement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Land Use/ Cover Classes
Figure 3
STATUS OF LAND RECLAMATION IN PIPARWAR OCP

A

= Year

~

o 22018
e 32019
«

2 2020
<

Settlement Plantation Vegetation Wasteland Mining Surface
Cover Area water

Land Use/ Cover Classes

Figure 4
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STATUS OF LAND RECLAMATION IN KDH OCP
2 Year
~
o 22018
@
g m2019
< m2020
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Land Use/ Cover Classes
Figure 5
STATUS OF LAND RECLAMATION IN AMRAPALI OCP
A
5 Year
5
«
g
<
Settlement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Land Use/ Cover Classes

Figure 6
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STATUS OF LAND RECLAMATION IN MAGADH OCP
é Year
&
%)
v
S
<
Settlement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Land Use/ Cover Classes
Figure 7
STATUS OF LAND RECLAMATION IN RAJRAPPA OCP
g Year
x- 2201
3 g
8 @201
Z 9
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Land Use/ Cover Classes

Figure 8
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STATUS OF LAND RECLAMATION IN PAREJ EAST OCP

%)
IS Year
v
= m2018
2
® m2019
o
< m2020

Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water

Land Use/ Cover Classes

Figure 9
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23°43'11", 85°2'9" 0.0/, 347°7
21/01/2021 12:44:09 PM

P-1 Plantation on Backfilled area - Piparwar OCP

23°43'25", 85°2'32", 0.0m, 94°
21/01/2021 11:37:30 AM

P-2 Kayakalp Vatika, Eco Restn. park on Backfilled area - Piparwar OCP
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23°51'19", 85°1'29", 0.0m, 94°
20701/2021 12:14:42 PM

P-4 Plantation on OB Dump Area - Amarpali OCP
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23°3528", 85°40'19',0/0m, 326°
22/01/2021 12:20:00 PI'\A':

P-5 Plantation on OB Dump Area- Parej East OCP

23°35'35", 85240'6%%
1970172027 11:20:01 AM

P-6 Plantation on Backfilled Area- Rajrappa OCP

Job No 561410027 22
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