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1.0 Project

2.0 Objective

3.0 Salient Findings

Executive Summary

Monitoring of Land restoration / reclamation of 25 opencast
projects producing less than 5 mcm (coal +OB) & 09 clusters
of coal mines in different subsidiaries of Coal India Ltd (CIL)
based on satellite data regularly at an interval of three years.

Objective of the land restoration / reclamation monitoring is
to assess the area of backfilled, plantation, social forestry,
active mining area, water bodies, and 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 52087.61 hectares of
the 25 Opencast projects producing less than 5 m.cm (coal
+0B) & 09 clusters taken together in different subsidiaries of
CIL considered for monitoring during 2022-23; total
excavated area is only 5478.15 hectares out of which 872.21
hectares (15.92%) has been planted (Biologically
Reclaimed), 2610.57 hectares area (47.65%) is under
backfilling(Technically Reclamation) and balance 1995.37
hectares (36.42%) is under active mining. It is evident from
the analysis that 3482.78 hectares (63.58%) area of the 25
OC projects and 09 clusters taken together for study in the
year 2022-23 under different subsidiaries of CIL is under
reclamation and balance 1995.37 hectares (36.42%) area is
under active mining. Subsidiary wise details are given in
Table-1& Fig-1.

The projects selected for land reclamation monitoring in the
year 2022-23 are subdivided into two groups viz- Group (A)
includes 25 opencast projects belonging to WCL, SECL,
CCL & MCL. Group (B) includes 09 cluster of mines of BCCL
and ECL respectively.

For Group A, out of total mine leasehold area of 13869.37
hectare of the 25 OC projects considered for land
reclamation monitoring during 2022-23: Total excavated
area is 2645.51 hectares out of which 558.01 hectares
(21.09%) has been planted (Biologically Reclaimed),
1035.42 hectares (39.14%) is under backfilling (Technical
Reclamation) and balance 1052.08 hectares (39.77%) is
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under active mining .Subsidiary wise detail of land
reclamation of the above 25 projects is given in Table-1(A) &

Fig (1).

The similar set of mines was monitored in the year 2019-20.
On comparing the status of land reclamation monitoring
based on satellite data for 25 nos. of opencast projects in
WCL, SECL, CCL & MCL carried out in year 2022-23 with
respect to previous cycle study done in the year 2019-2020,
it is evident from the analysis that area under land
reclamation has increased from 1290.02 hectares (57.31%)
in Yr. 2019-20 to 1593.43 hectares (60.23%) in the Yr. 2022-
23. This includes both plantation (Biological Reclamation)
and areas under backfilling (Technical Reclamation). This
increase of 303.41 hectares area of land reclamation in a
period of three years is the result of the efforts made by
CIL’s subsidiary companies towards land reclamation.

It has been observed that in all opencast projects of WCL,
SECL, CCL and MCL taken for monitoring of land
reclamation in 2022-23: technical and biological reclamation
has increased or remained static in the leasehold areas of
selected opencast projects in the year 2022-23 as compared
to the year 2019-20.

For Group B, out of the total mine leasehold of 38218.24
hectare for total 09 cluster of mines; 05 clusters in BCCL and
04 clusters in ECL respectively considered for monitoring
during the year 2022-23 consisting of mostly underground
and few opencast mines; total excavated area is 2832.64
hectare ,out of which 314.20 hectare (11.09%) has been
planted on backfill (Biologically Reclaimed), 1575.15 hectare
(55.61%) area is under backfilling (Technical Reclamation)
and balance 943.29 hectare (33.30%) area is under active
mining. It is evident from Table-1(B) that 1889.35 hectare
(66.70%) area is under reclamation and balance 943.29
hectare (33.03%) area is under active mining.

It is evident from analysis that for 09 clusters of mines
belonging to BCCL and ECL, taken for land reclamation
monitoring based on satellite data, total area under
plantation (Green cover) is 2230.34 hectare (5.84%).

It has also been observed from Table-1(B) that Biological
Reclamation for 09 clusters of mines in BCCL and ECL is
314.20 hectares (11.09%) in the year 2022-23.

Job No 564922120
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TABLE-1
SUBSIDIARY WISE LAND RECLAMATION STATUS IN 25 OC PROJECTS AND O9 CLUSTERS OF MINES BASED ON
SATELLITE DATA OF YEAR 2022

(Projects producing less than 5 million cu.m. Coal +0OB)

Area in Hectare (% calculated in respect of total excavated area)
. Plantation
Coal Company Techmc.al BRionea . Total Area.under
Sl No. (No. of OC Projects and Cluster of mines ) | Leasehold Boundary Reclamaton Reclamation Other Plantaton Area under Active | - Total Excavated (%Pé?:::"c‘:ler Total Area under
Mining Area A Reclamation
Area under Backfilling Area under Pla.ntation Plantation on External Social Fore#ry, 95"973:]57;"
on backfill OB Dumps Avenue Plantation etc. easehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11 (=4+5)
2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022
(A) PROJECT WISE (OC)
1 WCL (08) WCL (08) 3461.72 | 3461.72 | 422.14 | 462.47 | 88.96 | 103.38 | 34542 | 357.09 | 21553 | 275.85 | 320.37 | 398.34 | 831.47 | 964.19 | 649.91 | 736.32 | 511.10 | 565.85
50.77% | 47.96% | 10.70% | 10.72% 38.53% | 41.31% 18.77% | 21.27% | 61.47% | 58.69%
9 SECL (04) SECL (04) 2439.61 | 2439.61 | 173.71 [ 169.77 | 116.51 | 154.47 1.45 5.29 93.70 93.70 | 73.61 43.99 363.83 | 368.23 | 211.66 | 253.46 | 290.22 | 324.24
47.74% | 46.10% | 32.02% | 41.95% 20.23% | 0.00% 8.68% | 10.39% | 79.77%| 88.05%
1141.43 | 114143 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 MCL (01) meL (01) 0.00% | 0.00% | 0.00% | 0.00% 0.00% | 0.00% 0.00% | 0.00% [ 0.00% | 0.00%
4 CCL (12) CCL (12) 6733.48 | 6826.61 | 310.20 | 403.18 | 178.50 | 300.16 | 402.92 | 308.61 | 308.23 | 335.02 | 567.03 | 609.75 | 1055.73 | 1313.09 | 889.65 | 943.79 | 488.70 | 703.34
29.38% | 30.70% | 16.91% | 22.86% 53.71% | 46.44% 13.21% | 13.83% | 46.29% | 53.56%
TOTAL (A) (25) TOTAL (A) (25) 13776.24 | 13869.37 | 906.05 | 1035.42 | 383.97 | 558.01 | 749.79 | 670.99 | 617.46 | 704.57 | 961.01 | 1052.08 | 2251.03 | 2645.51 [ 1751.22| 1933.57 | 1290.02| 1593.43
40.25% | 39.14% | 17.06% | 21.09% 42.69% | 39.77% 12.711% | 13.94% | 57.31%| 60.23%
(B) CLUSTERS WISE
1 BCCL (04) BCCL (05) 6519.02 | 8140.24 | 624.23 | 621.40 | 111.78 | 11510 | 62.48 70.30 | 306.55 | 360.84 | 273.50 [ 294.35 [ 1009.51 | 1030.85 | 480.81 | 546.24 | 736.01 | 736.50
61.83% | 60.28% | 11.07% | 11.17% 27.09% | 28.55% 7.38% | 6.711% | 72.91%| 71.45%
2 ECL (04) ECL (04) 30078.00 | 30078.00 | 786.00 | 953.75 | 186.00 | 199.10 | 100.00 | 181.20 | 1260.00 | 1303.80 | 600.00 | 648.94 | 1572.00 | 1801.79 | 1546.00| 1684.10 | 972.00 | 1152.85
50.00% | 52.93% | 11.83% | 11.05% 38.17% | 36.02% 5.14% | 5.60% |61.83%| 63.98%
TOTAL (B) (08) TOTAL (B) (09) 36597.02 | 38218.24 | 1410.23 | 1575.15| 297.78 | 314.20 | 162.48 | 251.50 | 1566.55 | 1664.64 | 873.50 | 943.29 | 2581.51 | 2832.64 | 2026.81| 2230.34 | 1708.01| 1889.35
54.63% | 55.61% | 11.54% | 11.09% 33.84% | 33.30% 5.54% | 5.84% | 66.16% | 66.70%
TOTAL CIL (A+B) (33) | TOTAL CIL (A+B) (34) |50373.26 | 52087.61 | 2316.28 | 2610.57 | 681.75 | 872.21 | 912.27 | 922.49 | 2184.01 | 2369.21 [ 1834.51| 1995.37 | 4832.54 | 5478.15 | 3778.03 [ 4163.91 [ 2998.03| 3482.78
Less than 5 MCM Less than 5 MCM 47.93% | 47.65% | 12.29% | 15.92% 37.96% | 36.42% 7.50% | 7.99% |62.04%| 63.58%

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

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, 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 Table above.

5. (%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation

3

where % is in terms of “Leasehold Area”.

9
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Figure 1: Land Reclamation Status in Opencast and Cluster of mines for the year 2022

STATUS OF LAND RECLAMATION WITHIN THE LEASEHOLD OF 25 OC MINES &
09 CLUSTERS OF MINES FOR MOMNITORING IN THE YEAR 2022-23
iFor projects produdn g Less than 5 MCM Coal+0B)

(Pie chart indicated distribution of Total Excavated Areg Only)
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- Biological Reclamation
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Figure 2: Chart indicating Land Reclamation Status in the year 2022
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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 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/ENnv/2009/2428 dated 29.12.2009 to Central Mine Planning & Design
Institute (CMPDI), Ranchi, for monitoring land reclamation status of all the
opencast coal mines having production of more than 5 million m3 per annum
(coal + OB taken together per annum) based on remote sensing satellite data,
regularly on annual basis for sustainable development of mining. Further, a
revised work order was issued vide letter no. CIL/WBP/Env/2011/4706 dated
12.10.2012 from Coal India Limited for the period 2012-13 to 2016-17 which
was subsequently followed by another work order vide letter no.
CIL/WBP/Env/2017/DP/8477 dated 21.09.2017 from Coal India Limited for the
period 2017-18 to 2021-22 for land reclamation monitoring of opencast projects
and vegetation cover monitoring of 19 major coalfields. According to this work
order, all mines in CIL with output capacity of 5 million cu. m (coal +OB) shall be
monitored every year and all mines below this capacity shall be monitored at an
interval of 3 years. All coalfields in CIL shall also be monitored at an interval of 3
years as per a defined plan. Further, a revised work order was issued vide letter
no. CIL/ENVT/2022-23/W.0/10899 dated 06.07.2022 from Coal India Limited for
the period 2022-23 to 2023-24. According to this work order, 76 OC projects
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having more than 5 million cu. m (coal +OB) per annum capacity shall be monitored
every year and also land reclamation monitoring of 33 OCPs having less than 5
million cu. m. (coal +OB) per annum capacity, totaling 109 OC mines and
vegetation cover mapping of 06 coalfields for 2022-23 & totaling 123 (76+47)
OC mines and vegetation cover mapping of 07 coalfields for 2023-24, covering
all the subsidiaries of Coal India Ltd. 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. Detall

report to be submitted to Coal India and respective subsidiaries.

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.

14  CMPDI undertook the above study and the present report is embodying the
findings in nutshell carrying out for the 25 opencast projects and 09clusters of
different subsidiaries producing less than 5 million cubic m. coal + OB in the
year 2022-23 for baseline data generation / updation of these projects so that
progressive changes in the status of land reclamation could be assessed in

future.

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.

Job No 564922120 9
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3.0

3.1

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 3.

Following steps are involved in land reclamation /restoration monitoring:

| S ————
>

| (Scale 1:50,000) ‘

Map Vector database
in GIS

I Methodology for Land Reclamation Monitoring I

Figure 3: Methodology for Land Reclamation Monitoring

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.

Job No 564922120 10
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3.2 Satellite Data Processing: Satellite data are processed using ERDAS
IMAGINE v 2022 s/w / PCI Geomatica v 10.1 s/w digital image processing s/w.

Methodology involves the following major steps:

e 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 contain geometric distortions, which make
them unusable as maps. Therefore, geo-referencing is required for
correction of image data using ground control points (GCP) to make it

compatible to Sol toposheet.

e 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 v 2022 s/w /

PCI Geomatica 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.
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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 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 v2022 s/w.

e 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 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 was 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-off dates.

Job No 564922120 12
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4.0 Work Plan

4.1 Total 25 opencast projects subsidiaries producing less than 5 million cubic m (Coal

+0OB) and 09 clusters of different subsidiaries were taken up for the study during the
year 2022 -23. Based on the RESOURCESAT-2 satellite data, land reclamation
/mine closure monitoring was carried out using ERDAS IMAGINE digital image

processing s/w and Arc-Info GIS.

4.2 The list of 25 opencast project producing less than 5 mcm (Coal and OB together)

annually of different CIL subsidiaries and 09 clusters of BCCL & ECL taken up for

Land Reclamation monitoring based on satellite data of year 2022 is given in table

below:

Subsidiary Opencast Projects

(No. of Projects) (For Less than 5 million cu.m. Coal +OB per annum category mines)

WCL (08) Gokul, Singhori, Bhanegaon, Makardhokra-ll, New Sethia,
Ghugus, Pimpalgaon and Datla OCPs.

SECL (04) Kotma, Mahan, Amgaon and West Chirimiri.

CCL  (12) | Ara, Bhurkunda, Pichri, Pindra, Sirka, Dhori, Bokaro, Kargali,
Rajhara, Religera, Sarubera and Kedla.

BCCL (05) Cluster-Il, Cluster-VI, Cluster —XIV, Cluster—XV and Cluster-XVI.

ECL (04) Cluster-1X, Cluster-X, Cluster —XI and Cluster —XII.

MCL (01) Gopalji OC.

TOTAL (34)

Subsidiary wise land reclamation status of the above mentioned 25 OC projects
and 09 clusters of BCCL & ECL derived from satellite data for the year 2022 are

given in the following pages:

Job No 564922120
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5.0
51

5.2

Land Reclamation Status in Western Coalfields Ltd.

Following 8 OC Projects of WCL producing less than 5 million m® (Coal +OB)
annually were taken up for Land Reclamation monitoring based on satellite
data of the year 2022.

* Bhanegaon

* Singhori

» Makardhokra-II

* New Sethia

* Ghugus

» Pimpalgaon

* Datla

» Gokul

Area statistics of different land use class present in the mine leasehold of the
above projects for the year 2022 are shown in the Table-2. Land use maps
derived from satellite data are shown in Plate 1-8. Status of land reclamation
monitoring for the above mentioned 08 opencast projects were also prepared
for the year 2016, 2019. Year wise changes in the different land use classes
based on satellite data of the year 2016, 2019 and 2022 are depicted in Bar
Charts in Figure 3-10

5.3 Study reveals that out of total mine leasehold area of 3461.72 Ha of 08 OC

projects in WCL Viz Bhanegaon, Singhori, Makardhokra-ll ,New Sethia
,Ghugus, Pimpalgaon, Datla and Gokul OC considered for monitoring during
year 2022-23 ; total excavated area is 964.19 Ha (27.85%),out of which 103.38
Ha (10.72%) area has been revegetated (Biologically reclaimed ) and 462.47
Ha (47.96%) area is under backfilling (Technically reclaimed) and balance
398.34 Hectare (41.32%) area is under active mining. It is evident from analysis
that 565.85 Hectare (58.69%) area of above OC projects is under total

reclamation in WCL. Project wise details are given in Table-1.

Job No 564922120/(WCL) 15
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5.4

5.5

5.6

5.7

It is evident from analysis that area under land reclamation has increased from
511.10 Ha (Yr.2019) to 565.85 Ha (Yr.2022) which includes both plantation on
backfill (Biological Reclamation) and area under backfiling (Technical
Reclamation). This increase of 54.75Ha area under total reclamation for 08
opencast mine of WCL in the period of three years is due to increase in area
under Technical reclamation and Biological Reclamation to the tune of 40.33
Ha and 14.42 Ha respectively. Project wise status of Land reclamation for 08

OC mines area is shown in bar chart (Figure-1).

There has been overall increase in area under Technical reclamation (area
under backfilling) in all projects of WCL except in Bhanegaon, Ghugus and
Datla OC where area under technical reclamation has decreased from 2.46
Ha (Yr.2019) to 1.18 Ha(Yr.2022).This decrease of 1.28 Ha area under
backfilling in Bhanegaon OC during year 2022 as compared to the year 2019
is due to rehandling of backfill whereas decrease of 8.96 Ha and 2.89 Ha area
under backfilling in Ghugus OC and Datla OC are due to more backfilling area

occupied with plantation over backfill area.

After analyzing the satellite data of year 2019 vs. 2022, it is evident that total
area under plantation (Green Cover) carried out on backfilled area, OB dumps
as well as area under social forestry in all the mines of WCL has increased
from 649.91 Ha area (Yr.2019) to 736.35 Ha area (Yr.2022). This increase of
86.44 Hectare area under total plantation (Green Cover) during three years is
due to more plantation has been carried out on backfill, OB dump and under

social forestry within leasehold area of the mines.

MKD-I1I OC mine has been closed and backfilling process is in progress, hence
active mining is zero whereas area under backfilling (Technical Reclamation)
has increased from 44.61 Hectare in the year 2019 to 57.75 Hectare in the
year 2022.

Job No 564922120/(WCL) 16
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5.8 In Datla OC, mine area under backfilling (Technical Reclamation) has
decreased from 28.21 Ha in the year 2019 to 25.32 Ha in the year
2022.This decrease of 2.89 Ha in area under backfilling is due to more
plantation carried out in backfill area resulting which area of plantation on
backfill (Biological Reclamation) has increased from 7.10 Ha in the year
2019 to 11.24 Ha in the year 2022.

5.9 Out of 08 projects of WCL ,maximum land reclamation has been carried out
in MKD-II OC projects (100%) followed by Ghugus (92.51%), Datla OC
(75.37%), New Sethia (54.34%) and Gokul (29.76%) respectively.
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Table 5.1: Project wise Land Reclamation Status in Opencast Projects of WCL based on the Satellite data of the year 2022

(Area in Ha)
Technical Biological meee Total A d
SiNo|  Project Total Leasehold| cciamation Reclan‘?ation Other Plantations Area un.dt.ar Active | Total Excavated ° :|a,:;atil:,: o Total Area u.nder
Area Areaunder | Plantationon | Plantationon | Social Forestry, Mining Area (% Green Cover | Reclamation
Backfilling Excavated / External Over Avanue Generated in
Backfilled Area | Burden Dumps | Plantation Etc. Leasehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) | 10 (=5+6+7) 11(=4+5)
2019 2022 | 2019 2022 | 2019 2022 2019 | 2022 | 2019 | 2022 2019 2022 2019 2022 2019 2022 2019 2022
1 |Bhanegaon 34746 | 34746 | 245 1.18 0.00 0.00 8.75 16.54 | 16.11 | 20.74 31.82 34.86 3427 | 36.04 24.86 37.28 245 1.18
7.15% | 3.27% | 0.00% | 0.00% 92.85% | 96.73% 715% | 10.73% | 7.15% | 3.27%
2 |Singhori 425.04 | 425.04 | 0.00 0.00 0.00 0.00 0.00 0.00 459 7.63 26.82 50.56 26.82 | 50.56 459 7.63 0.00 0.00
0.00% | 0.00% | 0.00% | 0.00% 100.00% [100.00% 1.08% 1.80% | 0.00% | 0.00%
3 |Makardhokra-Il | 258.23 | 258.23 | 44.61 57.75 2.90 0.00 58.76 | 47.14 257 257 6.91 0.00 54.42 57.75 64.23 49.71 47.51 57.75
81.97%(100.00%| 5.33% | 0.00% 12.70% | 0.00% 24.87% | 19.25% | 87.30% [ 100.00%
4 |New Sethia 14445 | 14445 | 2599 | 30.65 | 23.58 | 18.92 6.80 7.01 9.53 10.15 40.81 41.65 90.38 91.22 39.91 36.08 | 4957 49.57
28.76% | 33.60% |26.09%| 20.74% 45.15% | 45.66% 27.63% | 24.98% | 54.85% | 54.34%
5 [Ghugus 1020.0011020.00 | 267.70 | 258.74 | 55.38 | 73.22 | 135.00 | 136.64 | 84.91 | 12520 | 35.77 26.89 | 358.85 | 358.85 | 275.29 | 335.06 | 323.08 | 331.96
74.60% | 72.10% |15.43%| 20.40% 9.97% | 749% 26.99% | 32.85% | 90.03% [ 92.51%
6 |Pimpalgaon 451.87 | 45187 | 13.33 | 13.34 | 0.00 0.00 |136.11|149.76 | 80.32 | 79.62 46.25 54.23 59.58 | 67.57 | 21643 | 229.38 | 13.33 13.34
22.37%|19.74% | 0.00% | 0.00% 7763% | 80.26% 47.90% | 50.76% | 22.37% | 19.74%
7 |Datla 57.75 | 57.75 | 2821 | 2532 | 7.10 11.24 0.00 0.00 0.00 0.00 13.21 11.95 48.52 | 4851 710 11.24 | 3531 36.56
58.14% | 52.20% |14.63%| 23.17% 27.23% | 24.63% 12.29% | 19.46% | 72.77% | 75.37%
8 |Gokul 756.92 | 756.92 | 39.85 | 7549 [ 0.00 0.00 0.00 0.00 1750 | 2997 | 118.78 | 178.20 | 158.63 | 253.69 | 17.50 2997 | 39.85 | 7549
2512%129.76% | 0.00% | 0.00% 74.88% | 70.24% 231% | 3.96% |25.12% | 29.76%
TOTAL 3461.72|3461.72| 422.14 | 462.47 | 88.96 | 103.38 | 345.42 | 357.09 | 215.53 | 275.88 | 313.46 | 398.34 | 831.47 | 964.19 | 649.91 | 736.35 | 511.10 | 565.85
50.77% | 47.96% |10.70%| 10.72% 37.70% | 41.32% | 24.02% | 27.85% | 18.77% | 21.27% | 61.47% | 58.69%

Note : In reference of the above Table-1, different parameters are classified as follows
1.Area under Biological Reclamation includes area under plantation done on backfilled area only.

2.Area under Technical Reclamation includes areas under barren backfill only.
3.Area under Active Mining includes coal quarry, advance quarry & quarry filled with water etc.
4.Social forestry and plantation on external OB dump are not included in biological reclamation and are put under other plantation.
5.% claculated in respect to total excaveted area except for "Total area under plantation” where % has been calculated in terms of leasehold area.

(% is calculated with respected to Excavated Area as applicable)

Job No 564922120/(WCL)
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PROJECTWISE STATUS OF LAND RECLAMATION IN WCL FOR THE YEAR 2022
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1000 @ Leasehold Area
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I @ Excavated Area
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Bhanegaon  Singhori Makardhokra-lINew Sethia Ghugus Pimpalgaon  Datla Gokul

WCL PROJECTS

Figure 5.1: Land Reclamation status in OC projects producing less than 5mcm (Coal+ OB) of WCL in the year-2022
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Table 5.2: STATUS OF LAND RECLAMATION IN WESTERN COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2022

( Area in Hectare)

BHANEGAON SINGHORI MKD-II NEW SETHIA GHUGUS PIMPALGAON DATLA GOKUL TOTAL
Area % Area % Area % Area % Area % Area % Area % Area % Area %
£ |Dense Forest - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Open Forest - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Forest/Tree plantation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
@
é Scrubs [ [ 32.17 9.26 58.39 | 13.74 9.44 3.66 9.76 6.71 66.42 6.51 21.74 4.81 0.56 0.98 | 55.07 7.28 253.55 7.32
f Social Forestry - 20.74 5.97 7.63 1.80 2.57 0.99 10.15 6.98 125.20 12.27 79.62 17.62 0.00 0.00 | 29.97 3.95 275.88 7.97
E Plantation on OB Dump 1 16.54 4.76 0.00 0.00 47.14 18.26 7.01 4.82 136.64 13.40 | 149.76 | 33.14 0.00 0.00 0.00 0.00 357.09 10.32
E Plantation on Backfill ] 0.00 0.00 0.00 0.00 0.00 0.00 18.92 13.01 73.22 7.18 0.00 0.00 11.24 | 19.47 [ 0.00 0.00 103.38 2.99
Total Plantation (Green Cover Generated) | 37.28 10.73 7.63 1.80 49.71 19.25 36.08 24.81 335.06 32.85 | 229.38 | 50.76 11.24 | 19.47 | 29.97 3.95 736.35 | 21.28
Plantation on Backfill(Biologically reclaimed) 0.00 0.00 0.00 0.00 0.00 0.00 18.92 13.01 73.22 7.18 0.00 0.00 11.24 | 19.47 | 0.00 0.00 103.38 2.99
Total Vegetation Cover 69.45 19.99 | 66.02 | 15.54 | 59.15 22.91 45.84 31.52 401.48 39.36 | 251.12 | 55.57 11.80 | 20.45 | 85.04 | 11.23 989.90 | 28.60
@ [Coal Quarry - 29.11 8.38 4859 | 11.43 0.00 0.00 10.50 7.22 16.04 1.57 29.09 6.44 2.68 465 |121.49| 16.05 257.50 7.44
% Coal Dump I 3.04 0.87 3.58 0.84 6.91 2.68 1.21 0.83 3.70 0.36 244 0.54 0.00 0.00 | 17.16 2.27 38.04 1.10
E Advance Quarry Site ] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 55.98 7.40 55.98 1.62
= Quarry Filled With Water [ 5.75 1.65 1.97 0.46 0.00 0.00 31.15 21.42 10.85 1.06 22.70 5.02 9.27 16.06 | 0.73 0.10 82.42 2.38
Total Area under Active Mining 37.90 10.90 | 54.14 | 12.73 6.91 2.68 42.86 29.47 30.59 2.99 54.23 12.00 11.95 | 20.71 [195.36 | 25.82 | 433.94 | 12.54
E Barren OB Dump |:| 53.47 15.39 | 59.25 | 13.94 | 6292 24.37 3.74 2.57 26.73 2.62 85.64 18.95 0.00 0.00 [148.68| 19.64 | 440.43 12.72
g Barren Backfilled Area - 1.18 0.34 0.00 0.00 57.75 22.36 30.65 21.07 258.74 25.37 13.34 2.95 25.32 | 43.85 | 75.49 9.97 462.47 13.36
o Total Area under Technical Reclamation 1.18 0.34 0.00 0.00 57.75 22.36 30.65 21.07 258.74 25.37 13.34 2.95 25.32 | 43.85 | 75.49 9.97 462.47 | 13.20
Total Area Under Mine Operation 92.55 26.63 | 113.39 | 26.67 | 127.58 49.41 77.25 53.11 316.06 30.98 | 153.21 33.90 37.27 | 64.56 |419.53 | 55.43 | 1336.84 | 38.46
% Waste Lands |:| 35.10 10.10 | 24.38 5.74 14.61 5.66 12.75 8.77 136.01 13.33 | 41.61 9.21 7.53 13.03 | 50.16 6.63 322.15 9.31
g Fly Ash Pond / Sand Body [ | 2.50 0.72 1.17 0.28 0.00 0.00 3.78 2.60 1.30 0.13 0.00 0.00 0.59 1.02 0.00 0.00 9.34 0.27
% Total Wasteland 37.60 10.82 | 25.55 6.02 14.61 5.66 16.53 11.37 137.31 13.46 41.61 9.21 8.12 14.05 | 50.16 6.63 331.49 9.58
% Reservoir, nallah, ponds - 7.82 2.26 1.97 0.46 0.00 0.00 2.66 1.84 7.31 0.72 0.00 0.00 0.56 0.94 4.60 0.61 24.92 0.72
§ Total Waterbodies 7.82 2.26 1.97 0.46 0.00 0.00 2.66 1.84 7.31 0.72 0.00 0.00 0.56 0.94 4.60 0.61 24.92 0.72
§ Crop Lands |:| 0.00 0.00 12.21 2.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.98 1.05 20.19 0.58
g Fallow Lands |:| 139.26 | 40.08 | 204.73 | 48.17 | 56.24 21.78 1.03 0.70 88.64 8.69 0.00 0.00 0.00 0.00 |172.16| 22.74 662.06 19.13
é Total Agriculture 139.26 | 40.08 | 216.94 | 51.04 | 56.24 21.78 1.03 0.70 88.64 8.69 0.00 0.00 0.00 0.00 |180.14| 23.79 682.25 | 19.71
£ |Urban Setlement = 0.78 0.22 0.74 0.17 0.39 0.14 1.91 1.30 38.10 3.74 1.99 0.44 0.00 0.00 1.08 0.14 43.99 1.27
% Rural Setlement | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.40 2.39 1.73 0.38 0.00 0.00 0.36 0.05 26.49 0.77
£ |Industrial Setiement [ | 0.00 0.00 0.43 0.10 0.26 0.10 0.23 0.16 6.70 0.66 2.21 0.50 0.00 0.00 | 16.01 2.12 25.84 0.75
% Total Settlement 0.78 0.22 1.17 0.27 0.65 0.24 2.14 1.46 69.20 6.79 5.93 1.32 0.00 0.00 | 17.45 2.31 96.32 2.79
Grand Total 347.46 | 100.00 | 425.04 | 100.00 | 258.23 | 100.00 | 145.45 | 100.00 | 1020.00 | 100.00 | 451.87 | 100.00 | 57.75 | 100.00 | 756.92 | 100.00 | 3461.72 | 100.00
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79°90°E 79°190°E 79°11'0°E
Classes Colour| Area Statistics
Level -l Level -1l Ha %
Total Scrubs(A) 3217 | 09.26
Social Forestry - 2074 | 05.97
|Plantation —
Plantation on OB B 1654 | 0476
Total Plantation (B) 37.28 | 10.73
=
;?,_ Total Vegetation (A+8B 69.45 | 19.99 g
= Agriculture 2
fai Fallow Land I:l 139.26 | 4008 g
Total Agriculture 139.26 | 40.08
Coal Quarry I 2011 | 0838
Coal Dump | 0304 | 0087
[Mining Area Waterfilled Quarry - 05.75 | 0165
Barren 08 Dump | [ | 5347 | 15.39
\rea under backfilling 01.18 | 00.34
Plate-5.1 ]
Total Mining Area 92.55 | 26.63
Cust 3
JOU:T":: WESTERN COALFIELD LIMITED =2 Settiement |Urban - 0078 | 0022
‘Land Reclamation/M onitoring of Opencast mine 5529322?‘20 Waste Land - 3510 | 1010
Subjad " Aciviy | Name Designation [Signature{Date| faste Land : :
and Use/Cover mapping of
- leasehold Area of Bhanegaon [Prepared| BK Croudhary | CMIRSC) Sand Body [ ]| 0250 | 00.72
€ oCn based on Satelie
o Data'?ll%n:- R;TAFXCZT :;e " oekei| ek Mondd | CMRSG) Total Waste Land 37.60 | 10.82 g
= INDEX Year202? I\pproved |Rajneesh Kumar |6 M(Geomatics)| i3 B
Scale: Water Body |River,Nala, Stream etc - 07.82 | 02.26 &
025 0125 0 0.25Km |[Sheet1of1
— * I .
Reoad cmpJa .. Total Water Body 07.82 | 02.26
ol . P g Rev No:0
||:| Leasehold Boundary A iRt Corpony HQ REMA4 22 01 Total Leasehold area 347.46 | 100.00
79°90°E 79°100°E 79°110E
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- 79°Q'0"E 79°1Q'30°E
54 AREA STATISTICS z
g Classes Colour|Area Statistics |2
o™~ °
Level - Level - Ha % [
Scrubs | Scrubs | 58.39 | 13.74
Total Scrubs(A) 58.39 | 13.74
Plantation |Social Forestry | o763 | 0180
Total Piantation (B) 07.63 | 01.80
Total Vegetation(A+B 07.63 | 01.80
Coal Quarry | 4550 | 1143
Coal Dump | 0358 | 00584
Mining Area
988 atertiled Quarry || 197 | 00.46
Barren OB Dump - 59.25 | 13.94
Total mining area 113.39 | 26.67
Waste Land B | 2438 | 0574
Waste Land
Sand Body [ ]|ot17 | 0028
Plate-5.2 Total Waste Land 25.55 | 06.02
Agriculture
£ ; Fallow Land 204.73| 4817
(=) Cusomer ; WESTERN COALFIELD LIMITED Land :l z
=) - - o
= AR Land Reclamation/Monitoring of O pencast mine 5&3"9'5%120 Crop Land [ ]|1221 | 0287 B
& ERNNre Activty Name Designation  (Sgnature | Date Total Agriculture Land 216.94 | 51.04 Ji =
Land Use/Cover mapping of
leasehcld Area of Singhori Fregied B CeHkary | CE(EAM) Urban - 00.74| 00.17
OC mine based on Satellte| checked| Tdak Mondal CE(E&M) Settlement Industrial [: 0043 | 0010
DatalRS- R2A,L4FX of the auNHa : :
INDEX Year: 2022. Poproved| Rajneesh KumariGM( Ge omatics) Total Settlement 01.17| 00.27
Scale:
| Road ; y/ o 025k | Sheet1of1 || ywater Body (River,Streams,Nala | [Jij| 01.97| 00.46
‘ Yo DrgN
o o s
|:|Leasehold Boundary Ruivl/ N o Rt Lo 9 i R A 2210 Revi No: 0 Total Leasehold area 425.04 100.00!
79°0'0'E 79°10'30"E
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79°150'E

20°52'30"N

Railway Line

INDEX

Washing Ramp

20°52'30"N

79°17'30"E
Classes Colour | Area Statistics
Level -I Level -lI Ha %
Scrubs Scrubs(A) - 00.44 | 03.66
Plantation | Plantation on OB [ | 4714 | 18.26
Social Forestry I | 0257 | 00.99
Total Plantation (B) 49.71 | 19.25
Total Vegetation (A+B) 59.15 | 22.91
Agriculture Land Fallow Land : 56.24 | 21.78
Total Agriculture Land 56.24 | 21.78
Coal Dump I | 0691|0268
MiningArea |Area under backfiling | | 5775|2236
Barren OB Dump [ | 62.92|24.37
Total Mining Area 127.58 | 49.41
Urban
Settlement B 059 | oo
Industrial []| 00.26 |00.10
Total Settlement 00.65 | 00.24
Waste Land I | 1461 0566
Waste Land
Total Leasehold area 258.23(100.00
—— WESTERN COALFIELD LIMITED
Job Title : Jobno
54NN N

|Subject

mmne based on Satellite

Land Reclamation/Monitoring of Opencast mine

Land Uss/Cover mapging of |AGMYY | Name Designation graure| Date

feaszhold Area of MKD-l OC preared | BX Choudnary CMEEM)

Data RS-R2A UFK of  [ecked | Tk Mondd | CMERM)
~+-+- Railway the Year 2022 Poveoad] Raeesi ks [ Goomatics)
Scale:
00102 04 06 08 Sheetloft
Road cm in O —— KM
[ ] MKD-Il Leasehold Boundary Plate-5.3 IkiaCoey | Rev No.0
e " ¥ HQ REM A4 22 03
79°15'0'E 79°1730°E
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78°50'0"E 78°51'0"E 78°52'0"E
= AREA STATISTICS
Z z
= Classes Colour| Area Statistics || £
& Level 4 Level I Ha | % g:
Scrubs Scrubs(A) [ | 09.76| 06.71 o
Social Forestry I | 10.15| 06.98
Plantation |Plantation on OB 07.01| 04.82
Piantation on backil | [ | 18.92| 13.01
Total Plantation (B) 36.08 | 24.81
Total Vegetation (A+B) 45.84 | 31.52
Agriculture
s Land Fallow Land [ ]|o103| 0070
£ 2Roag. Total Agriculture 01.03| 00.70
—~
F —— Coal Quarty | 0s0| 0722
5 Coal Dump I 0121 o083
Mining Areal waterfilled Quarry B | 3115 2142
Barren OB Dump [ | 03.74 | 02.57
z ( Plate-5.4 Backiilled Area B | 2065 2107 .
o
S5 Customer Total Mining Area 77.25| 8311 || £
5%, WESTERN COALFIELD LIMITED LN
&~ : Urban | o191|0130 [+
g [J0b Title - = s : Job No. [ Settlement ™~
Land Reclamation/Monitoring of opencast Projects | cse22120 Industrial [ 1lo023|0016 || &
Subject = —
Land Use/Cover mapping of | Romes | DeSenstion S'g'jam & Total Settlement 02.14 | 01.46
Leasehold area of New Sethia |Prepared [BK.Choudhary| C.M(RSC) i,
OC rmine based on Satellite | Checked |Tiak Mondal | CMIRSC) | Twriv hiciiiiand Waste Land | 1275 | 08.77
Data IRS -R2A L4FX ofthe : = - aste Lan
Year 2022 Approved| RajneeshKr [GM (Geomatics)| (3. Sand Body |:] 03.78 | 02.60
IN DEX Scale :
Road c[ 03 015 0 0.3Km | sheet1of1 Total Settlement 16.53 | 11.37
—— Roa cmpdi N
_ Drg No. RevNo.0 | Water Body| RiverNala/Stream | [l | 0266 | 01.84
I:ILeasehoId Boundary Botet/ 4 iRt Cooury :
HQ REM A4 04 Total Leasehold area 144.45| 100.00
1 1 1
78°50'0"E 78°51'0"E 78°52'0"E
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Classes Colour Area Statistics
Level-l Level -l Ha 9%,
Scrubs | Scrubs(A) | 6642 06.51
Piantation on OB | 136.64 13.40
Plantation |Social Forestry B 12520 12.27
Plantation on backiill I 73.22 07.18
Total Plantation (B) 335.06 32.85
Total Vegetation (A+B) 401.48 39.36
Agriculture
Lo Faliow Land (| 88.64 08.69
Total Agriculture 88.64 08.69
Coal Quarry [ ] 16.04 01.57
o Coal Dump i 03.70 00.36
Mining Area =
Waterfilled Quarry | 10.85 01.06
Barren OB Dump | 26.73 02.62
GHUGUS OCP Backﬂllgg Area [ ] 258.74 25.37
: Total Mining Area 316.06 30.98
Settlement 197021 | 3510 03.74
Industrial I 06.70 00.66
Rural == 24.40 02.39
Total settlement 69.20 06.79
Waste Land [ 136.01 13.33
\Waste Land
Sand Body 1| o130 00.13
Total waste land 137.31 13.46
Water Body| River/Pond/stream etc | Il 07.31 00.72
Total Leasehold area 1020.00 100.00
Cust :
o WESTERN COALFIELD LIMITED
: z i ; Job No:
kbTée:  Reclamation /Monitoring of Opencast mine | =ssor
Subect : Actiw Name ianati X Dat
Lag,g Use / Cover mapping e s e Sag.name ¢
of leasehold Area ofGhugus [Prepared | BKChoudnary | cM(EBM) | &
OC mine based on Satellite
Data IRS R2AL4FX of the | Cnecked |Tilak Mondal | Ca(EaM)
R _ year : 2022 Approved [Ranessh Kumar|GM Geomatics) :,1«
\ o g Scale:
— Road By E J 07 035 0 07 Km Sh°$1et 1
T = 3 N ——
||:] Leasehold Boundary | 4. ) ¢ U e r—
T — Plate-5.5 o AR Copy HQ REM A4 22 05 '
T9°50°E 79°60°E 796 0E
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79°2'0"E 79°3'0"E 79°4'0"E 79°5'0"E
1 L 1 1
AREA STATISTICS
Classes Colour | Area Statistics
Level - Level I Ha %
Scrubs Scrubs - 21.74 | 04.81
Total Scrubs (A) 21.74 | 04.81
Social Forestry I | 7062 1762
Plantation
z Plantation on OB - 14976 | 33.14
e Total Plantation (B) 229385076 |}
N -3
Total Vegetation (A+B) 251125557 || ®
Coal Quarry | 2909 0644
Coal Dump I | 0244 |00.54
Mining Area) aterfiled Quarry | [l | 22.70 |05.02
Barren 0BDump | [ | 85.64 | 18.95
Bacldilled Area | 1334 | 0295
Plate-5.6 Total Mining Area 15321 | 33.90
Customer Urb 0044
amer WESTERN COALFIELD LIMITED rban B | 0199
z r””“'e: Land Reclamation/Monitoring of Opencast mine sﬁ%%‘g{zc Settliement|ndustrial l:l 02.21 100.50
g_ Subject | oy Use/Cover mapping of | Ay | Name Designaton  |Sgnature | Date Rural I 0173 [00.38 §§
< gésef‘dd ‘;':j ezf P'ms“o';’g;m Prepared [B K Choudhary | CE[EEM) B
Da{:llgg R2A-L4?:nx o; t:ee checked | Tiak Mondal | CE(EGM) Total Settlement 05.93 |01.32 8
Year approved| Ramessh Kr. [GM Geomatics))
INDEX i S:aie' Waste Land| Waste Land - 4161 |09.21
Road 0.35 0175 0 035km |[Sheet 1of1
cm Ji Total Waste Land 41.61 [09.21
Leasehold Boundary A Kitia Conpy HQ REMA4 22 6 Revia.0 Total Leasehold area 45187 [100.00
1 1 1 1
79°2'0"E 79°3'0"E 79°4'0"E 79°5'0"E
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768°3330"E 78°34'0"E 78°34'30"E 78°35'0"E 76°35'30"E
J Classes Colour | Area Statistics | |Z
o
Level -I Level -l Ha % |[=
o™
Scrubs Scrubs [ | o056 | 0098 ke
Total Scrubs(A) 00.56 00.98
Plantation on backiill 11.24 19.47
Plantation -
Total Plantation (B) 11.24 19.47
Total Vegetation(A+B) 180 | 2045
Coal Quarry B | 0268 | 0465
Mining Area .
=
5 Waterfilled Quarry B | 0927 | 16.06 L
=i Area under backdiling ||| 2532 | 2385 ||8
& =
o~ o
Total mining area 37.27 65.56 o
Waste Land B | 0753 | 13.03
Waste Land
Sand Body [ ]| oos9 | 0102
Total Waste Land 08.12 14.05
Water Body |River Nala streams etc| [l | 0056 | 0094
Total Leasehold area 57.75 | 100.00
= i WESTERN COALFIELD LIMITED
:S_- o0 THE | and Reclamation/Monitoring of Opencast mine ,{;rﬁ_ g
f\,\' Subject :'_,a»-.d o i o6 Actviy | Name Designaton [Sgnature|Datel ?
leasenold Area of Datia OC  |Prepared| B.K.Choudharyl C.M(RSC) g &
mine based on Satellite
DatalRS- RZA LAFX of Checked| TRak Mondal | C.MRSC)
INDEX theYear 2022 roproved| Faineesh Kumer|o M eomascs) | &
Scale:
—— Road J 025 0125 0 025 Km [Sheet 1 of 1
|:] Leasehold Boundary Plate-5.7 C‘"‘f * DraNo
D/ A Mot Conony HQ REM A4 22 07 Rev No:0
78°34'0"E 78°34'30"E 78°35°0'E 78°35'30"E
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79°18'0"E 79°19°0"E 79“2_9'0"E
= Classes Colour]| Area Statistics
o Level -1 Level -IT Ha % z
=2 Scrubs | Scrubs(A) | 5507 0728 |IR
==
& Plantation | Social Forestry (B) || 2997 0395 [|5
> Total Plantation (B) 29.97 03.95
8 Total Vegetation (A+B) 85.04 11.23
f
,;EE, Agriculture | Crop Land 07.98 01.05
z Land Fallow Land ]| 17216 2274
% Total Agriculture 180.14 23.79
§ Coal Quarry Bl 12149 16.05
P}
Wining Are Coal Dump Bl 1716 0227
Area under backfilling |l | 75.49 09.97
Barren OB Dump [ 14868 19.64
Waterfilled Quarry | o073 00.10
P Total Mining Area 419.53 55.43
=1 Urban B o108 0014 [|1£
:Z,: CoalDump3- Setement [ ral | o036 0005 |[=
B o
GOKUL OCP Coal Dump4 Industrial | 1601 0212 ||
: Check Post l Total settiement 17.45 02.31
Coal Damp-2 Waste Land| Waste Land | 5016 06.63
. /8 Water Body| River/Nala/Stream  |jjll| 04.60 00.61
Total Leasehold area 756.92 100.00
eumfomer.: WESTERN COALFIELD LIMITED
oo T |and Redamation/Monitoring of opencast Projects 56‘;? 5’25“1)20
Subieﬁ_: P — Activity Name | Designation [Signature|Date
Leasehold areaof Gokul Prepared |BK.Choudnary] CM{EEM)
OC rmine based onsaelite |checked [Tdak Mondal | CMEAM)
Data IRS- R2A,L4FX of the _
Year 2022, Approved | Raneesh Kr [GM Geomatics
Scale :
g IN DEX J 03 015 0O 0.2 Km Sheet 10f 1 z
o ] O — 5
g —— Road Plate-5.8 ‘ | Clnpi ¢ DrgNo =l
= II I Leasehold boundary . N A M Rt Conpuny HQ REM A4 19 08 Rev No 0 :C\D,
79°18'0"'E 79°19'0"E 79°200"E
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Status of Land Reclamation in Bhanegaon OCP
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Figure- 5.2

Status of Land Reclamation in Singhori OCP
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Figure- 5.3
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Status of Land Reclamation in MKD-Il OCP
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Figure- 5.4

Status of Land Reclamation in New Sethia OCP
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Status of Land Reclamation in Ghugus OCP
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Figure- 5.6

Status of Land Reclamation in Pimpalgaon OCP
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Figure- 5.7
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Status of Land Reclamation in Datla OCP
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Status of Land Reclamation in Gokul OCP
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21°16'327, 79°9'15", 236.0m, 41°
09/14/2022:12:24:14

Photo-5.1: Plantation on embankment in Bhanegaon OCM

21°16'40",79°8'43", 224.0m, 206°
09/14/2022 12:54:13

Photo-5.2: Plantation along charcoal transportation Road in Singhori OCM
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21°1640°, 79°8'43", 226.0m, 271°
09/14/2022 12:54:29

Photo-5.3: Plantation along coal transportation Road in Singhori OCM

20°5210%, 79°16'8", 233.0m, 187°
09/14/2022 17:46:03

Photo-5.4: Plantation on Barren OB in Makardhokra-Il OCM
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. Sethia, Madhya Pradesh, India
Unnamed Road, Sethia, Madhya Pradesh F'

480441, India

Lat 22.219727°

Long 78.85068°

18/09/22 02:58 PM GMT +05:30

Photo-5.5: Plantation near mansarovar in New Sethia OCM

& m GPS Map Camera

Sethia, Madhya Pradesh, India
6R7V+PF5, Sethia, Madhya Pradesh 480441,
India
Lat 22.214734°
Long 78.843325°

' 18/09/22 02:38 PM GMT +05:30

Photo-5.6: Eco park developed on Backfill in New Sethia OCM
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1955711 79°558,123.0m, 140°
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Photo-5.7: Plantation on Barre OB dump in Ghugus OCM

8819257128 7985'55, 124 '0m, 2
Ne 7% - #RU 0901 5/20298.4:1¢
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19°51°52"%, 79°7'62°,124.0m, 13°
09/15/2022 12:24:58

Photo-5.9: Plantation on embankment in Ghugus OCM

Job No 564922120/(WCL) 37



SOUTH EASTERN COALFIELDS LIMITED




CMPDI

6.0
6.1

6.2

6.3

6.4

Land Reclamation Status in South Eastern Coalfields Limited
Following 04 opencast projects of SECL producing less than 5million cubic m.
(Coal +OB) together p.a., were taken up for land reclamation monitoring based on

satellite data of the year 2022:

e Amgaon
e Kotma
e Mahan

e Waest Chirimiri

Project wise Land Reclamation status in SECL is given in Table 6.1 and also
shown graphically in Fig 6.1. Area statistics of different land use class present in
the mine leasehold of the above projects for the year 2022 are shown in the Table
- 6.2. Land use maps derived from satellite data are shown in Plate 6.1 — 6.4.
Different land use classes based on satellite data are depicted in Bar Charts in
Fig.6.3 — 6.6.

Study reveals that out of total mine leasehold area of 2439.61 Ha of the 04 OC
projects of SECL mentioned above taken for this study in 2022-23; total
excavated area is only 368.23 Ha, out of which 154.47 Ha. (41.95%) has been
planted on backfill (Biologically Reclaimed), 169.77 Ha (46.10%) is under
backfilling (Technical Reclamation) and balance 43.99 Ha (11.95%) is under
active mining. There is an increase of 34.02 Ha in overall area under reclamation
in the above projects of SECL as compared to previous study undertaken in the
year 2019-2020. This is due to increase in plantation on backfill (Biological

Reclamation).

Study indicates that overall the projects of SECL considered for this study indicate
increasing trend in biological reclamation (plantation on backfill) with respect to
the year 2019.
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6.5 After analyzing the satellite data of the year 2019 and 2022, It is evident that total
area under plantation (Green Cover) carried out on backfill area, OB dumps as
well as under social forestry in all the mines of SECL has increased from 211.66
Ha to 253.46 Ha in span of last three years. This increase of 41.80 Hectare area
of plantation (Green cover) in three years is due to sincere effort of SECL towards

mine land reclamation and environment protection.

6.6  There has been increase in area under technical reclamation in two projects i.e.
Amgaon OCP and Mahan OCP, whereas in West Chirimiri OCP and Kotma OCP,
area under technical reclamation has reduced as more area came under
plantation.

6.7 Out of 4 projects of SECL, West Chirimiri OCP tops with 94.49% reclamation
followed by Mahan OCP (93.88%), Kotma OCP (91.10%) and Amgaon (81.05%).
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Table 6.1: Project wise Land Reclamation Status in Opencast Projects of SECL based on the Satellite data of the year 2022

(Area in Hectare)

Total Technical Plantation Total ArealUnder
, Leasehol | Reclamation Biological _Other Plantation Area Under Active | _ 1O Plantation | +.ta1 Area Under
SI.No.| Project Plantation on Plantationon | Social Forestry, . Excavated | (%Green Cover .
d Area Area under , Mining ) Reclamation
2022 Backflling Excavated/Backfilled| External Over |Avenue Plantation Area Generated in
Area Burden Dump Etc. Leasehold)
1 2 3 4 5 6 7 8 10(=5+6+9) | 11(=6+7+8) 12(=5+6)
2019 2022 2019 2022 2019 | 2022 | 2019 | 2022 2019 | 2022 | 2019 | 2022 | 2019 | 2022 | 2019 2022
1 |Kotma 826.11 | 826.11 | 8.07 37 5559 | 6049 | 000 | 000 | 4298 | 4298 | 6.22 6.22 |69.88 |69.88 | 98.57 |103.47| 6366 | 63.66
11.55% | 4.54% | 79.55% | 86.56% 8.90% | 8.90% 11.93% |12.52% | 91.10% | 91.10%
2 |Mahan 19463 | 19463 | 3822 | 4492 0.61 419 145 | 529 | 0.00 | 0.00 9.11 320 | 4794|5231 206 | 948 | 38.83 | 49.11
79.72% | 85.87% | 1.21% | 8.01% 19.00% | 6.12% 1.06% | 4.87% | 81.00% | 93.88%
3 |Amgaon 690.48 | 69048 | 9239 | 99.15 10.61 2759 | 0.00 | 000 | 3579 3579 | 53.34 | 29.63 [156.34|156.37| 46.40 | 63.38 | 103.00 | 126.74
50.10% | 63.41% | 6.79% | 17.64% 34.12% | 18.95% 6.72% | 9.18% | 65.88% | 81.05%
4 |WestChirmii | 72839 | 72839 | 35.03 | 2253 4970 | 6220 | 000 | 000 | 1493 | 1493 | 4.9 494 | 8967|8967 | 64.63 | 7713 | 8473 | 8473
39.07% | 25.13% | 55.43% | 69.37% 551% | 5.51% 8.87% |[10.5%% | 94.49% | 94.49%
Total(SECL) 2430.61 | 2439.61 | 173.71 | 169.77 | 11651 | 15447 | 145 | 529 [ 93.70 | 93.70 | 73.61 | 43.99 [363.83(368.23| 211.66 | 253.46 | 290.22 | 324.24
A7.74% | 46.10% | 32.02% | 41.95% 20.23% | 11.95% 8.68% |[10.3%% | 79.77% | 88.05%

Note: In reference to above table different parameters as classified as follows:

o=

Area under Biological Reclamation includes Area under plantation done on Backfilled Area only.
Area under Technical Reclamation includes Area under Backfill only.
Area under Active mining includes Coal Quarry, Advance Quarry site and Quarry filled with water etc. if any.
Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in above Table.
(%) calculated in 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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Project wise status of Land Reclamation in SECL for the Year 2022

1000
800
@ @ LeaseholdArea
L 600
k= @ ExcavatedArea
(3]
Q
E 400 OAreaunder
Reclamation
200
0

Kotma Mahan Amgaon West Chirimiri

OC Projects of SECL

Figure 6.1: Land Reclamation status in OC projects producing less than 5mcm (Coal+ OB) of SECL in the year-2022
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Table 6.2: STATUS OF LAND RECLAMATION IN SOUTH EASTERN COALFIELDS LIMITED BASED ON
SATELLITE DATA OF THE YEAR 2022

KOTMA MAHAN AMGAON WEST CHIRIMIRI TOTAL
Area % Area % Area % Area % Area %
2 Dense Forest - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
g Open Forest - 75.00 9.08 0.00 0.00 15.20 2.20 478.27 65.66 568.47 23.30
Total Forest 75.00 9.08 0.00 0.00 15.20 2.20 478.27 65.66 568.47 23.30
% Scrubs | [[ 181.31 21.95 511 2.63 30.00 434 85.70 11.77 302.12 12.38
] Social Forestry/Avenue Plantation - 42.98 5.20 0.00 0.00 35.79 5.18 14.93 2.05 93.70 3.84
g Plantation on OB Dump |:| 0.00 0.00 1.75 3.98 0.00 0.00 0.00 0.00 1.75 0.32
S Plantation on Backfill (Biological Reclamation) |:| 60.49 7.32 461 2.31 27.59 4.00 62.20 8.54 154.89 6.35
Total Plantation(Green Cover) 103.47 1252 12.36 6.35 63.38 9.18 77.13 10.59 256.34 10.51
Total Vegetation 359.78 43,55 1747 8.98 108.58 15.73 641.10 88.02 1126.93 | 46.19
Coal Dump - 0.00 0.00 1.23 0.63 0.00 0.00 0.00 0.00 1.23 0.05
% Coal Quarry - 0.00 0.00 0.00 0.00 543 0.79 0.00 0.00 543 0.22
g Advance Quarry Site |:| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- Quarry Filled With Water - 6.22 0.75 320 1.64 24.20 3.50 494 0.68 38.56 1.58
Total Area under Active Mining 6.22 0.75 3.20 1.64 29.63 447 4.94 0.68 43.99 1.80
Barren OB Dump | [ 000 0.00 27.20 1398 20.88 3.02 0.00 0.00 48.08 1.97
@ Area Under Backfilling (Technical Reclamation) - 3.17 0.38 44.88 23.06 99.15 14.36 2253 3.09 169.73 6.96
5 Total Area under Technical Reclamation 3.17 0.38 44,88 23.06 99.15 14.36 2253 3.09 169.73 6.96
Total Area under Mine Operation 9.39 114 76.51 3931 149.66 2167 2147 3.77 263.03 10.78
% Wiaste Lands |:| 51.12 6.19 35.35 18.16 62.54 9.06 14.84 2.04 163.85 6.72
g Fly Ash Pond / Sand Body |:| 0.00 0.00 0.00 0.00 0.00 0.00 8.70 1.19 8.70 0.36
@ |Total Wasteland 51.12 6.19 35.35 18.16 62.54 9.06 23.54 3.23 172.55 7.07
g Reservoir, nallah, ponds - 051 0.06 0.00 0.00 410 0.59 0.67 0.09 5.28 0.22
'2_ Total Waterbodies 0.51 0.06 0.00 0.00 4.10 0.59 0.67 0.09 5.28 0.21
% Crop Lands I:I 78.00 9.44 1.60 0.82 113.98 16.51 0.00 0.00 193.58 7.93
g Fallow Lands |:| 306.00 37.04 60.00 30.83 235.66 34.13 17.18 2.36 618.84 25.37
* [Total Agriculture 384.00 46.48 61.60 31.65 349.64 50.64 17.18 2.36 812.42 33.30
E Urban Settlement - 12.54 1.52 0.00 0.00 0.00 0.00 1751 240 30.05 1.23
% Rural Settlement - 8.77 1.06 3.70 1.90 15.65 221 058 0.08 28.70 118
E |Industrial Settlement [ ] o00 0.00 000 | 0.00 031 0.04 0.34 0.05 0.65 0.03
’ Total Settlement 2131 2.58 3.70 1.90 15.96 231 18.43 2.53 59.40 2.44
Grand Total 826.11 | 100.00 | 194.63 | 100.00 | 690.48 | 100.00 | 728.39 | 100.00 2439.61 | 100.00
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Status of Land Reclamation in Kotma OC
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Figure- 6.2
Status of Land Reclamation in Mahan OCP
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Figure- 6.3
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Status of Land Reclamation in Amgaon OCP
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Figure- 6.4
Status of Land Reclamation in West Chirimiri OCP
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Figure- 6.5
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23.1537, 81.9368, 474.0m, 327"
22 Nov.2019.11:03:14

Photo-6.1: Plantation on Backfill in Kotma OCP

Photo-6.2: Plantatlon on OB |n ahan OCP
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23%23'5™383%0'46), 513.0m
03/701/2023 1-1:11:59 am

Photo-6.3: Plantation on Backfill in Mahan OCP

123°7'31"182:49'47", 528.5m, 357"

07/01/202

12:04:00 PM ¥

Photo-6.4: Overview of Amgaon OCP
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Photo-6.6: Plantation on Backfill Area West Chirimiri OCP
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7.0
7.1

7.2

7.3

Land Reclamation Status in Central Coalfields Limited

Following 12 OC Projects of CCL producing less than 5 million m® (Coal +OB)
annually were taken up for Land Reclamation monitoring based on satellite
data of the year 2022.

e Ara

e Bhurkunda
e Pichri

e Pindra

e Sirka

e Dhori

e Bokaro

o Kargali

e Rajhara

e Religera

e Sarubera
e Kedla

Project wise land reclamation status in CCL is given in Table 7.1 and also
shown graphically in Fig 7.1. Area statistics of different land use classes
present in the mine leasehold of the above projects for the year 2022 are
shown in Table 7.2. Land use maps derived from the satellite data are shown
in Plate 7.1 — 7.12. Different land use classes based on satellite data are
depicted in bar charts in Fig. 7.2 — 7.13.

Study reveals that out of total mine leasehold area of 6826.61 hectares of the
12 OC projects of CCL mentioned above taken for this study in 2022-23; total
excavated area is 1313.09 hectares, out of which 300.16 hectare area
(22.86%) has been planted (Biologically Reclaimed), 403.18 hectare area
(30.70%) is under backfilling (Technically Reclaimed) and balance 609.75

hectares (46.44%) is under active mining. There is an increase of 214.64
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hectare in overall area under reclamation in the above projects of CCL as
compared to previous study undertaken in the year 2019-20.

7.4  This increase of 168.38 Hectare in area under reclamation includes both
121.66 Ha increase in plantation on backfill (Biological Reclamation) and

92.98 Ha increase in area under backfilling (Technical reclamation).

7.5  Study indicates that overall all the projects of CCL considered for this study
indicate increase or static trend in area under backfilling (Technical
Reclamation) with respect to the year 2019 except in Kedla OC where area
under technical reclamation has reduced from 90.56 hectare in the year
2021 to 83.28 hectare in the year 2022 resulting which area under
reclamation has reduced from 90.56 Ha to 83.28 Ha. This decrease of 7.28
hectare area under backfilling in Kedla OC is due to some of the area under

backfilling has been reclassified.

7.6  There has been increase in area under plantation on backfill (Biological
Reclamation) in all projects of CCL considered for this study in the year 2022
except in Dhori OC and Bhurkunda OC where minor decrease of 1.78
Hectare area under biological reclamation in Dhori OC and 0.06 Hectare in
Bhurkunda OC in the span of three year is due to expansion of mining area.
Plantation on backfill (Biological Reclamation) in Ara OC, Pichri OC, Pindra
OC Rajhara OC, Religera OC and Sarubera OC has not been started as yet.
However, overall increase in Biological Reclamation is estimated to 300.16
hectare in the year 2022 as compared to 178.50 hectare in the year 2019.

7.7  After analysing the satellite data of the year 2019 and 2022, it is evident that
total area under plantation (Green cover) carried out on backfill area, OB
dumps as well as under social forestry in all the mines of CCL has increased
from 889.65 Ha to 943.79 Ha in span of last three years. This increase of
54.14 Hectare area of plantation (Green cover) in three years is due to
sincere effort of CCL towards mine land reclamation and environment

protection.
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7.8  The minor decrease of 1.78 Ha area under plantation on backfill in Dhori OC

IS due to increase in active mining area.

7.9 Out of 12 projects of CCL taken for this study, Bokaro OCP ranks on top for

land reclamation (73.94%) followed by Kargali OCP (70.86%) and Kedla
OCP(70.56%).
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Table 7.1: Project wise Land Reclamation Status in Opencast Projects of CCL based on the Satellite data of the year 2022
(Area in Hectare)

_ J — ____ Plantation : _ Total Area under
SIN Project | Total Leasehold Area Technical Reclamation Blologl_cal Reclamation _ Other PIantafcmns Area un_de_r Active| Total Excavated Plantation Total Area gnder
0. Area under Backfilling Plantation on Excavated / Plantation on External | Social Foregtry, Avanue Mining Area (% Green Cover Generated in Reclamation
Backfilled Area Over Burden Dumps Plantation Etc. Leasehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022
1 |Ara 525.75 525.75 0.00 0.00 0.00 0.00 82.35 82.35 1.93 1.93 51.72 51.72 51.72 51.72 84.28 84.28 0.00 0.00
0.00% 0.00% 0.00% 0.00% 100.00% | 100.00% 16.03% | 16.03% | 0.00% 0.00%
2 [Bhurkunda 910.16 910.16 32.11 31.06 41.12 41.06 86.52 89.37 99.30 103.90 71.07 90.45 150.30 | 162.57 | 226.94 234.33 73.23 7212
21.36% 19.11% 27.36% 25.26% 51.28% | 55.64% 24.93% | 25.75% | 48.72% | 44.36%
3 [Pichri 40.13 40.13 0.00 0.00 0.00 0.00 0.00 0.00 8.25 8.25 13.19 13.19 13.19 13.19 8.25 8.25 0.00 0.00
0.00% 0.00% 0.00% 0.00% 100.00% | 100.00% 20.56% | 20.56% | 0.00% 0.00%
4 |Pindra 326.54 326.54 0.00 0.00 0.00 0.00 0.00 0.00 5.43 4.72 29.40 31.65 29.40 31.65 5.43 4.72 0.00 0.00
0.00% 0.00% 0.00% 0.00% 100.00% | 100.00% 1.66% 1.45% 0.00% 0.00%
5 |Sirka 362.40 362.40 22.02 22.69 2.96 5.96 0.00 0.00 6.07 6.07 65.74 70.75 90.72 99.40 9.03 12.03 24.98 28.65
24.27% 22.83% 3.26% 6.00% 72.46% | 71.18% 2.49% 3.32% | 27.54% | 28.82%
6 [Dhori 294.32 294.32 30.53 30.63 14.48 12.70 14.30 17.43 0.00 5.68 21.76 29.39 66.77 72.72 28.78 35.81 45.01 43.33
45.72% 42.12% 21.69% 17.46% 32.59% | 40.42% 9.78% 12.17% | 67.41% | 59.58%
7 |Bokaro® 607.30 775.00 58.84 90.04 97.96 124.44 13.22 16.94 58.79 79.67 60.72 75.61 217.52 | 290.09 169.97 221.05 156.80 | 214.48
27.05% 31.04% 45.03% 42.90% 27.91% | 26.06% 27.99% | 28.52% | 72.09% | 73.94%
8 |Kargali® 785.00 710.43 29.97 93.78 1.74 83.41 106.89 14.24 85.70 82.85 78.18 73.01 109.89 | 250.20 | 194.33 180.50 31.71 177.19
27.27% 37.48% 1.58% 33.34% 71.14% | 29.18% 24.76% | 25.41% | 28.86% | 70.82%
9 |Rajhara 736.36 736.36 8.66 8.66 0.00 0.00 7.63 7.63 2.27 2.27 32.27 32.27 40.93 40.93 9.90 9.90 8.66 8.66
21.16% 21.16% 0.00% 0.00% 78.84% | 78.84% 1.34% 1.34% | 21.16% | 21.16%
10 |Religera 301.75 301.75 36.02 41.55 0.00 0.00 8.90 9.95 33.02 32.32 60.21 61.17 96.23 102.72 41.92 42.27 36.02 41.55
37.43% 40.45% 0.00% 0.00% 62.57% | 59.55% 13.89% | 14.01% | 37.43% | 40.45%
11 |Sarubera 686.35 686.35 1.49 1.49 0.00 0.00 50.50 50.46 6.01 6.01 29.17 32.19 30.66 33.68 56.51 56.47 1.49 1.49
4.86% 4.42% 0.00% 0.00% 95.14% | 95.58% 8.23% 8.23% 4.86% 4.42%
12 [Kedla* 1157.42 1157.42 90.56 83.28 20.24 32.59 32.61 20.24 1.46 1.35 47.60 48.35 158.40 | 164.22 54.31 54.18 110.80 | 115.87
57.17% 50.71% 12.78% 19.85% 30.05% | 29.44% 4.69% 4.68% | 69.95% | 70.56%
TOTAL 6733.48 | 6826.61 | 310.20 403.18 178.50 300.16 402.92 | 308.61 | 308.23 | 335.02 | 567.03 | 609.75 | 1055.73 | 1313.09| 889.65 | 943.79 | 488.70 [ 703.34
29.38% 30.70% 16.91% 22.86% 53.71% | 46.44% 13.03% | 13.83% | 46.29% | 53.56%

(% is calculated with respected to Excavated Area as applicable)

*Newly listed for year 2022-23. Lastly done for year 2021

$"Charlge in area for year 2022-23

Note: In reference to above table different parameters as classified as follows:
. Area under Biological Reclamation includes Area under plantation done on Backfilled Area only.
. Area under Technical Reclamation includes Area under Backfill only.
. Area under Active mining includes Coal Quarry, Advance Quarry site and Quarry filled with water etc if any.
. Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in above Table.
. (%) calculated in 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: Project Wise Land Reclamation Status In Year 2022
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Area (Hectare)

o
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Ara Bhurkunda Pichri Pindra Sirka Dhori Bokaro Kargali Rajhara Religera Sarubera Kedla
[ Leasehold Area @ Excavated Area [ Area Under Reclamation (Bio+Tech)

Figure 7.1: Land Reclamation status in OC projects producing less than 5mcm (Coal+ OB) of CCL in the year-2022
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TABLE: 7.1 PROJECT WISE AREA STATISTICS OF LAND USE/ COVER CLASSES IN PROJECTS OF CCL BASED ON SATELLITE DATA OF THE YEAR 2022

(Area in Hectare)

ARA BHURKUNDA PICHRI PINDRA SIRKA DHORI BOKARO KARGALI RAJHARA | RELIGERA | SARUBERA KEDLA TOTAL
Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area %
£ [Dense Forest I | oo | oo [ oo | oo | 000 | ooo [ o000 | oo | o000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000 | 000 | 000 | 000 | 000 [ ooo | oo | oo | 000 | o000
uw
5 |Open Forest I | 2 | 740 | oo | oo | o000 | oo | 000 | oo | o000 | 000 | 000 | 000 | 000 | 000 | oo | o0o0 | 1169 | 150 | 000 | oo | 543 | 7ot | 17407 | 1504 | 27900 | 409
Total Forest (A) 389 | 740 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 1169 | 159 | 000 | 000 | 543 | 791 | 17407 | 1504 | 27900 | 409
5 [Scrubs B) | [ [ 10648 | sss0 | 20207 [ 2220 | 265 | 660 | w533 [ 2019 | 735 | aras | 7es1 | zzon [ 12700 | 1639 [1e78] 1672 [ 21575 | 209 | eame | 2050 13218 1926 [amar| seaa [ 16rana | 2458
. [social Forestry - 193 | 037 | 10390 | 1142 | 825 | 2057 | 472 | 145 | 607 | 167 | 568 | 193 | 7967 | 1028 | 6285 | 1166 | 227 | 031 | 3232 | 1070 | 601 | 088 | 135 | o012 | 33502 | 491
o]
£ |Plantation on Exteral OB Dump | [ ] 5235 | 1566 | 8937 | 982 | oo | o000 | o000 | 000 | 000 | ooo | 1743 | 592 | 1694 | 219 | 1424 | 200 | 763 | 104 | 995 | 330 | 5046 | 735 | 2024 | 175 | 30861 | 452
4
<
2 [Plantaton on Backfl (Biological Reclamation) | | [ 000 | ooo [ 4106 | 451 | o000 | o0 | o000 | ooo | 596 | 164 | 1270 | 432 | 12444 1606 | 8341 | 1174 | 000 | 000 | 000 | o000 | oo | 000 [ sese | 282 | aont6 | 440
Total Plantaton (Green Cover) (C) 8428 | 1603 | 23433 | 2575 | 825 | 2057 | 472 | 145 | 1208 | 332 | 381 | 1217 | 22105 | 2852 | 18050| 2541 | 990 | 135 | 4227 | 1401 | 5647 | 823 | 5418 | 468 | 94379 | 1383
Total Vegetation (A+B+C) 300.68 | 5893 | 43640 | 47.95 | 1090 | 27.17 | 10005 | 3064 | 89.38 | 24.66 | 11532| 39.18 | 348.14 | 4491 |299.08| 4213 | 237.34 | 3223 | 10441| 3460 | 242.97| 35.40 | 603.66| 5216 | 2897.53 | 42.44
Coal Dump - 107 | 020 | 163 | 018 | o000 | o000 | o088 | o027 | 000 | 000 | 09 | 033 | 000 | 000 | 618 | 087 | 183 | 025 | 403 | 134 | 000 | o000 | 700 | o0 | 235 | 03
g |Coal Quarry B | 2 | s | sso | 347 | 618 | 1540 | 1410 | 435 | 614 | 1549 | 675 | 229 | 638 | 08 | 2449 | 340 | 1347 | 183 | 380 | 1286 | 1418 | 207 | 2404 | 215 | 2004 | s
Z | Advance Quarry Ste | | | 030 | oo | oo | 000 | o000 | o0 | 249 | o | 185 | 050 | ooo | ooo | 000 | 000 | 823 | 116 | 000 | 000 | 176 | 058 | oo | 000 | 111 | oo | 1581 | 028
w
2 |Quarry Filed with Water | | [ 2810 | sa4 | sess | 647 | 701 | 1746 | 1497 | 458 | 1278 | 353 | 2264 | 769 | 6923 | so4 | 4059 | 571 | 1880 | 255 | 2061 | 683 | 1801 | 262 | 2230 | 193 | 33390 | 489
(8}
< [Total Area under Active Mining 5172 | 983 | 9045 | 994 | 1319 | 3286 | 3165 | 969 | 7075 | 1052 | 2039 | 999 | 7561 | 977 | 7301 | 1028 | 3227 | 438 | 6L17 | 2028 | 3219 | 469 | 4835 | 418 | 60975 | 893
Barren OB dump [ | [ 3049 | 580 | 13867 | 1524 | o000 | 000 | 1739 | 533 | 3190 | 880 | 625 | 212 | 831 | 107 | 5928 | 834 | 489 | 066 | 5005 | 1659 | 5308 | 773 | 2555 | 221 | 42586 | 624
Area Under Backfling (Technical Reclamation) [N | 000 | 000 | 3106 | s41 | 000 | 000 | 000 | 000 | 2269 | 626 | 3063 | 1041 | o004 | 1162 | 0878 | 1320 | 866 | 118 | 4155 | 1377 | 149 | 022 | 828 | 720 | 4ais | 5o
Total Area under Mine Operation 8328 | 1583 | 26181 | 2877 | 1319 | 3286 | 4992 | 1529 | 12534 | 3450 | 67.23 | 2284 | 17396 | 2246 | 23225| 3269 | 4765 | 647 | 15680 | 5195 | 8676 | 1264 | 16418 | 1418 | 146237 | 2142
8 [Waste Lands | | (2842 | 445 | ate6 | 348 | o000 | 000 | 5179 | 1586 | 1687 | 466 | 827 | 281 | 1514 | 195 | 966 | 136 | 14065 | 1940 | 308 | 102 | 16034 | 2336 | 7520 | 650 | 53608 | 7.5
<
2 [Fly Ash Pond/Sand Body | | 000 | o0 | 421 | oa6 | 108 | 269 | o000 | o0o0 | 815 | 225 | 497 | 169 | 4111 | 530 | 000 | 000 | 2682 | 364 | 000 | 000 | 000 | 000 | 066 | 006 | 8700 | 127
£
<
% Total Wastelands 2342 | 445 | 87 | 394 | 108 | 269 | 5179 | 1585 | 2502 | 690 | 1324 | 450 | 5625 | 726 | 96 | 136 | 16747 | 2274 | 308 | 102 | 16034 | 233 | 7586 | 655 | 62308 | 013
& |Resenvor,nallah, ponds etc B | 55 | 155 | weo | o3 | 179 | 4g6 | 138 | o4 | 986 | 272 | 521 | 177 | 4124 | 53 | 259 | o036 | 2664 | 362 | 038 | 043 | 577 | 084 | 1651 | 143 | 13708 | 201
<
% [Total Waterbodies 816 | 155 | 1760 | 193 | 179 | 446 | 1338 | o041 | 986 | 272 | 521 | 177 | 4124 | 532 | 259 | 035 | 2664 | 362 | 038 | 013 | 577 | 084 | 1651 | 143 | 13708 | 201
& |Crop Lands | | [ a282 | 624 | 000 | o0 | oo | oo | 519 | 159 | 1281 | 35 | 000 | 000 | 000 | ooo | 000 | o000 | 5593 | 760 | 000 | o000 | 2038 | 428 | 148 | o043 | 1376l | 202
:
g
3 |Fallow Lands | | [ se22 | 107 | 170 | 129 | 1317 | 3282 | 11428 | 3500 | 6678 | 1843 | 744 | 253 | 8518 | 1099 | as2 | 054 | 15088 | 2049 | 473 | 157 | 13614 | 1984 | 20548 | 1948 | s77.82 | 1286
['4
Q
< [Total Agricutture 9104 | 1731 | 1070 | 120 | 1317 | 3282 | 11947 | 3659 | 7950 | 2195 | 744 | 253 | 8518 | 1099 | 382 | 054 | 20681 | 2800 | 473 | 157 | 16552 | 2412 | 22696 | 1961 | 101543 | 1487
o |Urban Settement I | oo | oo [1ses | 1512 | 000 | oo | 260 | o080 | 2246 | 620 | 7810 | 2654 | 4656 | 601 |12128] 1707 | 000 | 000 | 1226 | 406 | 000 | 000 | 2671 | 231 | 44763 | 656
4
T |Rural Settlement I | o5 | 1 | oo | oo | o0 | ooo | o8 | o2r | 764 | 211 | seo | 190 | 2165 | 279 | 1938 | 273 | 493 | 670 | 147 | 579 | 923 | 134 | 239 | 280 | 17274 | 258
w
F lIndustrial Settlement | | [ 102 | o19 | 912 | 100 | oo | oo | ost | o6 | a1t | oss | 218 | o074 | 202 | o026 | 2247 | 12 | 109 | o015 | 262 | o0s7 | 1576 | 230 | 1145 | 0s | 1075 | 14
w
” [Totr seft 1017 | 193 | 14678 | 1613 | 000 | 000 | 38 | 122 | 3321 | 916 | 8588 | 2918 | 7023 | 906 | 16283| 2292 | 5045 | 685 | 3235 | 1072 | 2499 | 364 | 7025 | 607 | 69112 | 1042
GRAND TOTAL 52575 | 10000 | 91016 | 10000 | 4013 | 10000 | 32654 | 100.00 | 36240 | 100.00 | 29432 | 10000 | 77500 | 10000 | 71043 | 10000 | 73636 | 100.00 | 30L75 | 100.00 | 686.35 | 100.00 | 115742 100.00 | 682661 | 100.00
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85731 30°E 85°32'0°E 85°32'30°E 85733 0°E 85733 30°E 85°34'0°E 85°34'30°E 85°35°0°E
Area Statistics- Ara OQCP (2022)
ARA OCP Classes Area
=z LevelT InHec | %6ofTotal
g Forest Area oon 0.00 g
- 339 |
o Total Fores (A) 3592 740 =
Scrubs Scrubs (B) 186.48 3850
Flautation SoriIFarzstey 193 037
Pinztion on OB Duzp B135 1566
Ptz ntztion on Backdill [ 0.00
Total Flantation (C) 8428 1603
= Total Ve tation{ 4+ B+C) 300.68 5803
=] Agriculture  feonyo o 1280 524 =
i Fallow Lend 5821 uor |2
S Total Asricultural Land 9104 1731 =
Mining Ares ooz Quary 2323 442 g8
Coal Dump Lo7 030
CB Duap 3049 5.80
Beckdill o0 0.00
Advznce Mining LEN 007
Waer fitled 1810 534
= Total Mining Aren 5328 1583
=] Wastelind  |Wagtaland 1342 445 =
= Sand Body [ 0.00 bt
& Total Wazteland 2342 a5 |2
Settlements  |pyr Soptiem ent 915 174 -
Uban Settiement oo 000
Tndustrizl Ssttlem ent Loz 019
Total Settlement 193
Rivers, Laies Nalas ot 155
Total SEE 100.00
% Index =
= % [ casehold B — Road 2
= I Leaseho oundary oa S
B b
*  Settlement a
Cumwmer  Central Cealfields Limited (CCL), Ranch
Tide Land Raclamation Montoring of OC Projects | 1
SMEN120
Sebjoce Ao ity Name Iresigration Sigatare | lie
fﬁ%m: Prepared | i Bham Manager{RECH Beaf
= Sateflite Dot (RSLL-
£ TV of the vezr 2000 (heckad | Hodbaabl B | owqese) h'_'F‘_"“ =
-} S8 | approved [ Kemar [ G itieomatis) e S
o™ =+
8 Plate-7.1 L e — :
w Al ez Mo HOREM 1 A4 22 EEY Moo
B5°31"30°E 85°32'0"E 85°32'30"E 85733 0°E 85733 30°E 85°34'0"E 85°34'30"E 85°35'0°E
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rd 85°20°0°E 85°20°30°E 85°210°E 85°21°30°E 85°22'0"E 8522 30E 85723 0°E 85°23'30"E 35°24°0°E 85°24°30"E
[
g BHURKUNDA OCP Area Stal;s::s Bhurkunda QCP (2012.3
o ;
Level IT pofTotal
Danze Foract 000
Farsst 000
Total Forest (4) 0.00
g S crubs Scrubs (B) bl |
o P1an tation Socizl Fersstry 142 8
g DPlznetion on OB Duzp 082 2
o~ Dlznttion on Backfill 451 o
Total Plantation {C) 573 =
Total Ve tation(4+B+C) 43640 4795
Agriculture Crop Lznd 0.00 0.00
z Faliow Land 1L 129
2 _ Total Agricultural Land 11w 130 g
g Mining Aren oo Gy EE 347 2
o Cozl Dwnp 163 018 z
OB Dumg 13867 s ||
Bzl 3108 341
Adrvznce Minin 000 000
= Water filled 5B 547
=] Total Mining Aren 26151 w1 ||Z
= Watmd | wase Leng B e || @
o 3and Body 421 045 @
Total Wasteland e 394 st
S ettlements Rurzl Sattl=ment 0.00 0.00
Utban Sattlement 13768 1512
Industizl Sattiement 011 100
% Total Settlement 146.7 1513 .
= Water Bodies  |Rivers Lates, Malasoic. 1768 103 5
bﬁ T otal 910,16 100.00 ;8
Index st
{7} Leasehold Boundary —— Road
= *  Settlement
2 Customer Cental Coaficlds Limited (CCL)Ranchi z
] Tile Land Reclamation Mbmitorig of OC Projects |00 o
5. ssemize |32
o Subject Activity | Nems Desigafion | Sigmnws | Dee (| &
;’;’f‘:"?"“,‘ﬂ“‘ e on | et [PBRan | Memmmegsey | s
Saetite Dam (BS-2L-TV)
of the year 2002 Checksd | HemenblB | CAL(RSC)
g S8 | Approned | B Eumar BI{Geomatics) Y rad
= emPJi B T e 5
8 Plate-7.2 b AW Gy DisNo  HQEEM2A411 REV Na §
(3]
85"20'0°E 85" 20"30°E 85°21'0"'E 85°21'30°E 85°22'0'E 85°22'30°E 85°23'0"E 8523 30°E 85" 24'0"E 85°24'30°E
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85°1"0°E 86°1"10°E 86°1°20"E 86°1"30°E 86°1'40°E 86°1"50°E
PICHRI OCP N Area Statistics- Pichri OCP (2022)
Claswes Aren
fg :fu-tl Aren Z
oz =
- w
B =
o Total Fores {4) a
Serube Serubs (5) 168 660
Plmtation Zoriz! Forsstey 215 257
Pntation on OB Dump 000 000
Phantation on Backfitl 0.00 000
Total Plantation (C) 528 057
Total Vegetation{A+B+C) 10.80 717
Agriculture | roonTang 000 000
Fallow Land 1317 ng
- Total Agricultural Land 117 n8
£ MinmgAres | oo guany 518 15.40 =
o Coxl Dump 0.00 0.00 ]
g B Dump 000 0.00 :2
o Backfill 0.00 0.00 ]
Advance Mining 000 000
Water fifled 701 1746
Total Mining Aren Bl | mss |
Wasteland Waste Land 0.00 0.00
Sznd Body 108 168
Total Wastelnd 108 | 260 |
Settlements Rarzl Satlement 0.00 0.00
Uitben Settlement 000 000
= Industriz] Settiement 0.00 000
) Total Settlement 0.00 0.00 £
_g Water Bodies  |Rivers, Lzizs, Nalss atc 178 446 E
& Total 013 0w |f
Index o~
Leasehold Boundary —— Road
- ; *  Seftlem ent
"\ Vi Customer CentralCoal fisldsLimited (CCL)Ranchi
o Tite Land Reclamation Momitoring of OC Projects | /202
SH4912120
Subject Artivity | Name Designztion | Signatues | Date
z Pei OCP ass o [P [P B |Mame 359 |
= m{m Data (RS-21-IV) : - g
o year 2022 Checkst | HerieralzlB. | CA(RSC) Rt ]
B - ']
e o |Approwmd |RKwmer | GMiGomatic) | o -
Plate-7.3 e e
ate-/. Bl AN ey DrzNo  HQEREM 3 A422 REV Mo,
86°1°0°E 86°1"10°E 8651 20°E 861 30°E 86°1'40°E 86°1°50°E
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8527 0E 85" 27' 30°E 85°28'0"E 85°28°30°E
Area Statistics- Pindra OCP (2022)
PINDRA OCP Clames oren
Levell Level [T 10£T otal
ForestATen  |Dooss Forest 0.00
Forsat 0.00
- Total Forest {4) 0.00
= Scrubes Scrubs (B) »1s || =
= " Flmtation Social Fares s |12
<t j Planttion on OB Dum 0.00 o
] (o]
1 Plznttion on Backdill 0.00 o
F Total Plantation (C} 145
Total Ve stationji+B+C) 10005 064
Agriculture CropLand 518 159
Fallow Land 11428 35.00
Total Asricultursl Land 11847 3650
Mining Aren 4135
037
533
0.00
078
458
z Total Mining Area 1528
= W astelan d Waste Land z
= =
= -
e Total Wasteland =
Settlements  |pyrs) copement b
Indushizl Satement
Total Settlement
W ater Bodies | |Rivers Laices, Nalasaic. 133 041
Total 3265 100.00
Index
{"} Leasehold Boundary —— FRoad
*«  Settlem ent
Customer Central Coalfields Limited (CCL). Ranchi
Tifle Land Reclamation Momi toring of OC Projects | =0 M-
= SHE120
2 Subject Activity | Nema Designztion Signamrz | Dats g
-t . -
& 1'1, "dl m‘;'pmhﬁs o | Pt |BERae MRS Qnir 3
Satsllie Dats (RS-21-IV) - f
of e year 2022 crecee |BERREoygse) fauben =
| Approved R Kz GM(Geomatics) | Fa-
Plate-7.4 f j ompd: | —— TR
V! gmapic DrgMe. HQREM 42422 REV Ne.
8527 0"E 8527 30°E 85°28'0"E 85°28'30°E
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85°25'0"E 85°25'30°E 85°26'0"E 85°26'30°E 8527 0E 85" 27" 30°E
g SIRKA OCP Area Statistics- Sirka OCP (2022)
o Classes Aren
a LevelT Level Colour InHec | b ofTotal
& Forest Aref  |Dens Foraat 0.00 0.00
Farsat 0.00 0.00
Total Forest {4) 0.00 .00
S crubs Scrubs (B) 7735 1134
Pan tation Socizl F 507 167
Pantstion on OB Dum 0.00 000
Plantstion on Bacidil 558 164
T atal Plantation (C) 1208 33z
Total Vegetation(A+B+C) $0.38 2466
z Agricilture s ang 128 353
e FaflowTand 5578 1843
I Total Asricultural Lmd E] 1196
& Mining Area : 1542
000
)
56
0.50
353
T otal Mining Aren 1450
(W asteland Wask Land 455
215
Z 690
:8 S etflements 211
ao
<] 830
& 085
816
Water Bodies  [Fivers. Lakes MNalazeio 272
Total 100.00
Index
{7 Leasehold Boundary —— Road
+  Settlement —— Rail
= Customer Central Coalfields Linuted (CCL), Ranchi
= Tite Land Reclamation Monitoring of OC Projects | %o ne
o 5602120
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STATUS OF LAND RECLAMATION IN BOKARO OCP
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Photo 7.1: Plantation at ecological site in Bhurkunda OCP

Photo 7.2: Plantation on External OB Dump in Bhurkunda OCP
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Photo 7.4: Plantation on OB Dump in Sirka OCP

Job No 564922120/(CCL) 79



(N @Amm-aiE - 2014 TG

<& Nt g rode2

SRt fedr s s WAt 250070

oty v st v, o, G Siew, |
L S, -4

z |
R ———

Photo 7.6: Plantation on Backfill site in Bokaro OCP
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Photo 7.7: Plantation along roadside in Kargali OCP

Photo 7.8: Plantation on Backfill site in Kargali OCP
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8.0

8.1

8.2

8.3

Land Reclamation Status in Bharat Coking Coal Limited

Following 5 clusters of mines comprising both underground and opencast
projects of Bharat Coking Coal Ltd. have been taken up for land reclamation

monitoring based on satellite data of the year 2022:

e Clusterll (Block 1l Colliery, Jamunia OCP, Shatabdi OCP, Muraidih
OCP, Phularitand OCP)
e ClusterVi (East Bassuriya Colliery, Bassuriya Colliery, Gondudih,

Khaskusunda Colliery, Godhur Colliery)

e Cluster XIV  (Lohapatti Colliery)

e Cluster XV (Kharkharee Colliery, Madhuband Colliery, Phularitand
Colliery, Dharmaband Colliery)

e Cluster XVI (Dahibari Basantimata OCP, Basantimata UG mine, New
Laikdih OCP (including Dahibari Coal Washery), Laikdih
Deep UG, Chanch UG)

Cluster wise Land Reclamation status of above mentioned clusters in BCCL is
given in Table 8.1 and also shown graphically in Fig 8.1. Area statistics of
different land use classes present in the mine leasehold of the above clusters for
the year 2022 are shown in Table 8.2. Land use maps derived from the satellite
data are shown in Plate 8.1 - 5. Different land use classes based on satellite

data are depicted in bar charts in Fig. 8.3 — 8.7.

Study reveals that out of total mine leasehold area of 8140.24 Ha. of the 5
clusters of mines (Underground + Opencast) of BCCL mentioned above taken
for this study in 2022-23, total excavated area is 1030.85 Ha out of which 115.10
Ha. (11.17%) has been planted (Biologically Reclaimed), 621.40 Ha. (60.28%) is
under backfilling (Technically Reclaimed) and balance 294.35 Ha. (28.55%) is

under active mining.
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8.5

8.6

8.7

8.8

Land reclamation monitoring for cluster XV of BCCL is taken up for the first time
in the year 2022-23. Hence comparison of this cluster in year 2022 has not been
made with respect to year 2019. The data thus generated in the year 2022 will
be considered as base data for comparison of land reclamation of this cluster of

mines at the interval of every three years.

Study indicates that cluster Il and cluster XVI of BCCL considered for this study
in the year 2022-23 indicate increase or static trend in Biological Reclamation

(plantation on backfill) with respect to the year 2019.

After analyzing the satellite data of the year 2019 vs 2022, 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
480.81 Ha (7.38%) to 546.24 Ha (6.71%) in span of last three years. This
significant increase of 65.43 Ha area under total plantation (Green Cover) in the
leasehold boundary during three years is due to increase in plantation on OB
dump and social forestry in cluster VI and plantation on backfill in cluster XVI

and addition of cluster-XV.

On comparing the status of land reclamation for the year 2022 with respect to the
year 2019 in all cluster of mines of BCCL considered for land reclamation in the
year 2022-23, it is evident from the analysis that area under total land
reclamation has increased from 736.01 Ha (Yr 2019) to 736.50 Ha (Yr 2022).

In Cluster VI, it is seen that total excavated area has decreased from 211.90 Ha
in the year 2019 to 204.51 Ha in the year 2022.This decrease of 7.39 Ha area is
due to reduction in area under active mining which is due to change in shape

and area of this cluster. The cluster boundary is updated as per EC.
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8.9 Out of the 5 Clusters in BCCL considered for satellite data based land
reclamation monitoring in 2022, Cluster Il tops with 77.39% reclamation followed
by Cluster VI with 65.60%and Cluster XVI with 55.29%. Cluster XIV and Cluster

XV consist of UG mines, so there is no reclamation activity.

8.10 The area under total plantation (Green Cover) is maximum in Cluster 1l (12.97%)
followed by Cluster XV with (4.76%), Cluster XVI with (4.70%), Cluster XIV with
(4.59%) and Cluster VI with (4.35%).
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Table 8.1
Land Reclamation Status in 5 Clusters (Underground + Opencast Mines) of BCCL based on Satellite Data of the
Year 2022
Plantation
Technical Biological : Total Area under
Other Plantations .
i i Plantation Total Area
SI. Total Leasehold Reclamation | Reclamation - Area under | Total Excavated
Cluster No. . . Social . - (% Green Cover under
No. Area Plantation on | Plantation on Active Mining Area . .
Area under Forestry, Generated in Reclamation
- Excavated / | External OB
Backfilling i Avanue Leasehold)
Backfilled Area Dumps .
Plantation Etc.
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2019 2022 2019 2022 2019 2022 | 2019 @ 2022 | 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022
1 |Cluster Il 2260.54 | 2025.71 | 422.51 | 422.00 | 86.42 | 87.42 | 43.28 | 47.29 | 154.37 | 128.03 | 129.98 | 148.85 | 638.91 | 658.27 | 284.07 | 262.74 | 508.93 | 509.42
66.13% | 64.11% | 13.53% | 13.28% 20.34% | 22.61% 12.57% | 12.97% | 79.66% [ 77.39%
2 |Cluster VI 831.83 | 876.55 | 134.15 | 134.15| 0.00 000 | 589 | 970 | 26.79 | 2841 | 77.75 | 70.36 | 211.90 | 204.51 | 32.68 38.11 | 134.15 | 134.15
63.31% | 65.60% | 0.00% | 0.00% 36.69% | 34.40% 3.93% | 4.35% [ 63.31% [ 65.60%
3 |Cluster XIV | 1418.25 | 1577.22 | 0.00 0.00 0.00 0.00 | 000 | 0.00 [ 7413 [ 7242 | 0.00 0.00 0.00 0.00 74.13 72.42 0.00 0.00
0.00% | 0.00% | 0.00% | 0.00% 0.00% | 0.00% 5.23% | 4.59% | 0.00% | 0.00%
4 |Cluster XV - 1696.55 0.00 0.00 0.00 - 80.72 0.00 - 0.00 80.72 0.00
0.00% 0.00% 0.00% 4.76% 0.00%
5 |Cluster XVI | 2008.4 | 1964.21 | 67.57 | 65.25 | 25.36 | 27.68 | 13.31 | 13.31 | 51.26 | 51.26 | 65.77 | 75.14 | 158.70 | 168.07 | 89.93 9225 | 9293 | 9293
42.58% | 38.82% | 15.98% | 16.47% 41.44% | 44.71% 4.48% | 4.70% | 58.56% | 55.29%
TOTAL 6519.02 | 8140.24 | 624.23 [ 621.40 | 111.78 [ 115.10| 62.48 | 70.30 | 306.55| 360.84 [ 273.50 | 294.35]1009.51| 1030.85| 480.81 | 546.24 | 736.01 | 736.50
61.83%(60.28% | 11.07% [11.17% 27.09% | 28.55% 7.38% | 6.71% |[72.91% [71.45%

(% is calculated with respect to Excavated Area as applicable)

(Cluster XV started from current year)

Note: In reference to above table different parameters as classified as follows:

AP -

Area under Biological Reclamation includes Area under plantation done on Backfilled Area only.

Area under Technical Reclamation includes Area under Backfill only.

Area under Active mining includes Coal Quarry, Advance Quarry site and Quarry filled with water etc if any.
Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in above Table.
(%) calculated in 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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Cluster Wise Land Reclamation Status In Year 2022
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Figure 8.1: Cluster wise Land reclamation status based on Satellite data of the year 2022
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Table 8.2

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 2022

(Area in Hectare)

CLUSTERII CLUSTERVI | CLUSTERXIV | CLUSTERXV | CLUSTER XVI TOTAL
Aca | % | Area | % [ Aea| % [Aea| % [ Aea | % | Area | %

. | Dense Forest B 000 000 | 000 000 [ 000 000 [ 000 [ 000 [ 000 000 | 000 000
EOpenForest I 000 000 | 000 000 | 000 000 | 000 | 000 | 2630 134 | 2630 032
Total Forest 000 | 000 | 000 | 000 | 000 | 000 [ 000 [ 000 | 2630 | 134 | 2630 | 0.2
Scrubs [ 1[38165] 1884 | 87.34 | 996 | 44367 | 28.13 | 525.26 | 3096 | 537.34 | 27.36 | 1975.26 | 24.07

[scrues

3.2.77I 162 | 350 040 | 000 000 | 000 | 000 | 2134 109 | 5761 071
Total Area under Active Mining 14885 | 735 [ 7036 | 803 | 0.00 | 000 [ 0.00 | 000 | 75.14

Social Forestry/Avene Plantation D[ 12803 632 | 2841 324 | 7242 459 | 8072 | 476 | 5126 261 | 36084 | 443
5 |Plantation on OB Dump [ ] 4729 233 | 970 111 | 000 000 | 000 | 000 | 1331 068 | 7030 | 086
Plantation on Backfill (Biological Reclamation) ]| 8742 = 432 | 000 000 | 000 000 | 000 | 000 | 2768 141 | 11510 | 141

Total Plantation 26274 [ 1297 | 3841 [ 435 | 7242 [ 459 [ 8072 | 476 | 9225 | 470 | 54624 | 671

Total Vegetation 64439 | 3181 | 12545 | 1431 | 516.09 | 32.72 | 605.98 | 35.72 | 65589 | 33.40 | 2547.80 | 3130

Coal Dump B 558 [ 077 | 208 [ 024 | 000 [ 000 | 000 | 000 | 749 [ 038 | 2515 | 031
. |Codl Quarry | 11608 573 | 6686 763 | 000 000 | 000 | 000 | 5380 274 | 23674 291
EAdvanceQuarrySite [ ] 000 000 | 000 000 | 000 000 | 000 | 000 | 000 000 | 000 & 000
2 =

Quarry Filled With Water

383 [ 29435 | 362

Barren OB Dump [ 114693 ] 725 | 89.04 [ 1006 | 000 [ 000 | 133 | 008 [ 4169 | 212 [ 27899 | 343
% Area Under Backfilling (Technical Reclamation)- 42200 | 2083 | 134.15 | 1530 | 0.00 | 0.00 | 0.00 | 0.00 | 6525 | 332 | 62140 @763
@ Total Area under Technical Reclamation 422,00 | 20.83 | 134.15 | 1530 | 000 | 000 | 000 | 000 | 6525 | 3.32 | 621.40 | 7.63

Total Area under Mine Operation 733.36 | 36.20 | 295.63 | 33.73 | 0.00 | 000 | 1.33 | 0.08 | 18957 | 9.65 |1219.89 | 14.99
2 | Waste Lands [l 19110 944 | 20563 3373 | 5680 360 [34635| 2041 | 11043 562 | 100040 1229
§F|ymhpond/3andsody [ ]l 201 010 | 000 000 | 3674 233 | 000 | 000 | 6599 336 | 10474 129
[Total Wasteland 19320 | 954 [ 29563 | 3373 | 9354 | 593 [34635 [ 2041 | 17642 | 898 | 110514 ] 1358
Reservoir, nallah, ponds - 2596 | 128 | 1372 | 157 | 4492 | 285 | 2426 | 143 | 2989 | 152 | 13875 | 170
* [Total Waterbodies 2596 | 128 | 1372 | 157 [ 4492 | 2.85 | 2426 | 143 | 2989 | 152 [ 13875 [ 170
» |Crop Lands [ ] 250 | 012 | 000 000 | 845 054 | 575 | 034 | 10834 552 | 12505 154
gFallowLands [ ]l 25468 | 1257 | 1392 159 |827.60 5247 58326 | 3438 | 55454 2823 | 223400 2744
ﬁTotaIAgricuIture 25719 | 1270 | 1392 | 159 [836.05 | 53.01 |589.01 | 3472 [ 66288 | 33.75 | 2359.05 | 26.98

Urban Settlement 0 111.11J 548 | 6818 | 7.78 | 000 | 000 | 8525 | 502 | 13564 | 691 | 400.18 | 492
2 Rural Settlement | 4115 203 | 4668 | 533 | 8572 | 543 | 4092 | 241 | 9672 | 492 | 31119 | 382
t Industrial Settlement [ |l 1935 096 | 1734 | 198 | 090 | 006 | 345 | 020 | 17.0 | 088 | 5824 | 072

Total Settlement 17161 | 847 |132.20 | 15.08 | 86.62 | 549 [129.62 | 7.64 | 24956 | 1271 | 76961 | 9.45

Grand Total 2025.71| 100.00 | 87655 | 100.00 | 1577.22 | 100.00 [1696.55| 100.00 | 1964.21 | 100.00 | 8140.24 | 100.00
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Area Statistics - Cluster-11 (2022)
Classes Colour| Core Zone
Area | % of
Level-l Level-11 (Ha) | Total
Dense Forest 0.00 | 0.00
Forests Open Forest 0.00 [ 0.00
Total Forest (A) | | 0.00 | 0.00
Scrubs (B) 381.65 | 18.84
Social Forestry 128.03 | 6.32
Plantation  |Plantation on OB 4729 | 233
Arca Plantation on Backfill 87.42 | 432
Total Plantation (C) 262.74 | 12.97
Total Vegetation (A+B+C) 644.39 | 31.81
z Crop land 2.51 0.12
ASUIC | Falow Land 35468 | 1257
Total Agriculture Land 257.19 | 12.70
Waste Land I 19119 | 944
Waste Land Sand Body 2.01 0.10
Total Waste Land 193.20 | 9.54
Advance Quarry Site 0.00 [ 0.00
Coal Quarry 116.08 | 5.73
Barren OB Dump 146.93 | 7.25
Mining Area |Back Fill 422.00 | 20.83
Coal Dump 15.58 | 0.77
Water Filled Qry 3277 | 1.62
Total Mining Area 733.36 | 36.20
Urban Settl 111.11 ] 548
Gl Rural Settlements 41.15 | 2.03
Industrial Settk 19.35 | 0.96
Total Settlement Area 171.61 | 8.47
Water Body [River/ Ponds 2596 | 1.28
Total Area 2025.71 | 100.00|
Customer Bharat Coking Coal Limited
Title Land Reclamation Monitoring of Cluster Mines 12330
Subject . |Activity |Name Designation Signature  |Date
Land Recl ion
Status of Cluster-1l|prepared [A. Parida Dy. Mgr(Geol) A Taole
mines, based on
Satcllite Data (RS-|Checked |Hariharalal B |Ch. Mer(System) | [ goufon
2A/L-IV) of the year -
2022 Approved |R. Kumar GM(Geomatics) | (fhe-
Jl: Scale: 0 0.5 1 2 Km Sheet |
cmp T E—
Akl | Drg No. HQ REM 22 2 A4 (02 RevNa.0
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o SoEp0e B Area Statistics - Cluster-VI (2022)
CLUSTER Vi N Classes Colour| Core Zone
A Level Levekll Ares ) Yol
—— (Ha) | Total
= Dense Forest 0.00 | 0.00
Forests Open Forest 0.00 | 0.00
Total Forest (A) 0.00 | 0.00
Scrubs (B) 87.34 | 9.96
Z Social Forestry 28.41 | 3.24
2] Plantation  |Plantation on OB 9.70 | 1.11
& Area Plantation on Backfil 0.00 | 0.00
Total Plantation (C) 38.11 | 4.35
Total Vegetation (A+B+C) 125.45] 14.31
i Crop land 0.00 | 0.00
Larid Fallow Land 13.92 | 1.59
Total Agriculture Land 13.92 | 1.59
Waste Land [ 295.63[ 33.73
Waste Land [Sand Body 0.00 | 0.00
Total Waste Land 295.63 | 33.73
[To Dhanbad Advance Quarry Site 0.00 | 0.00
| ¥ Coal Quarry 66.86 | 7.63
Barren OB Dump 89.04 | 10.16
Mining Area |Back Fill 134.15] 15.30
z - Coal Dump 208 | 0.24
g_ _'E Water Filled Qry 3.50 | 0.40
® = Total Mining Area 295.63| 33.73
s i Urban Setth 68.18 | 7.78
ottt Rural Settlements 46.68 | 5.33
Industrial Settlements 17.34 | 1.98
Total Settlement Area 132.20| 15.08
Water Body |River/ Ponds 13.72 | 1.57
Total Area 876.55100.00
Customer Bharat Coking Coal Limited
Title Land Reclamation Monitoring of Cluster Mines ;‘:,’;;2’;20
Legend i‘;:g’“ " Activity |Name Designation  |Signature. [Date
e Settlements ::::: of ;-a'::‘;ﬂ-:: Prepared | A. Parida Dy. Mgr(Geol) | At
I —~—+ Railway Line I ;(:}Zl_l.:;; )E::tjxe(ytsa; Checked |Hariharalal B [Ch. Mgr(System) éj_(ﬂ
£ F: 2022 Approved [R. Kumar GM(Geomatics)
§. r— e Plate-8.2 £ : Sal: 0 025 05 1Km  |Sheet ]
< | i._.__J Cluster Boundary P cmp J‘ e Doy o ______TKi {
86°200E B6°250°E B0 240 AMsliselopy | Drg No. HQ REM 22 2 A4 06 RevNa0
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2 5 E - Area Statistics - Cluster XIV (2022) R
o ff i ® ; Cusses [Colour| _ Core Zone
s
g, - ' = Levet1 Levetdl ?l',: ;:;:
e--f,"' o Dense Ferest 000 | 000
e £ a Fecests Open Forest 000 | 000
Total Forest (A) 0.00 0.00
[Serubs (B) 44367 | 2513
|Sociat Forestry 7242 | 459
Pl Placsation m OB 000 | 000
3§ Area Plastation oo Backfl 0.00 | 000
g Total P (€) 7242 | 459 |F
& Total Vegetstion (A+B+C) 51609 | 3272 12
Aricuge [CPoRHnd 845 | 054 |R
g [Fallow Land 82760 | 8247
Total Agricalture Lasd 336.08 [ 5301
Waste Land | EEEED
Waste Land (Sand 3674 | 233
[[cosomer Bharat Coking Coal Limited o hants Lind A TT
Advance Quarry Sde
Tt Land Reclamation Monitoring of Cluster Mines |10, (Cal Quarry 000 | 000
- - OB Dump 000 | 000
Swbject . [Acivity |Name Desigmat Siguamsre | Date Legend \ining Area [Back Fil 000 | 000
Z|istatus of Cluster- Pasida (Ceal Dump 000 | 000
] emeploseoryo Frepared [A Dy Mg(Geol) | Aok i & i i W saes ¥iled O 200 | 000 -E
f|[Ssmltte Data (RS- |checked [Maribaralal B |Ch MapiSystem) | fanclin L uster ry Total Mising Ares 0.00 | 0.00 [
2AL-IV) of the vear : Urban Setllements 000 | ooo R
2022 Approved [R Kumar GM{Geomatics) | (P P Settlerments 2 Rural Senloments 572 | 543
Indacrial Setth 050 | 006
Cﬂlp‘# Saile 0 025 05 1 Km Sheet | Total Sultlement Ares $6.62 | 549
Road - Wates Body |River/ Ponds 4491 | 185
Mudilon [DegNe  HQREM 222 A4 14 RevNo 0 Plate-8.3 i::;‘m |
86 1Y0'E W 20E B 1Y0E 6 WOE 86 150E W G0E
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86120°E 8613 0°E 86 140°E 86150°E 86160 >
4 N L2 Area Statistics - Cluster-XV (2022)
Cluster XV A gl Classes Cobour|  Core Zane
Aren | Yof
Levekl Levelll (Ha) | Total
Dense Forest 9.00_} 0.00
[Forests .‘.?.IE Forest 0.00 0.00
Total Forest (A) 0,00 0.00
Scrubw (B) §25.26 | 30.96
4 > Socml Forestry 8072 | 476
B SlPhnation  [Plussation e OB 0.00 | 0.00
s S [Area Pluseaion oo Hacksil 0.00 | 0.00
a & Tatal Plantation (C) 80.72 | 476
| Votal Vegetation (A+B=C) 60898 | 3872
, Crop hind ; 375 | 034
(M5 [Fabow Lo 583,26 | 34.38
Tatal Agriculture Land $39.01 | 4.2
[P ETS T
- Waste Land [Sard Hody 0.00 | 0.00
& ' (Total Waste Land 346.35 [ 20.41
2 L% Advance  Sue 000 | 0.00
Q S 000 | 000
= Barren OB Durrg 133 [ o0
000 | 000
0.00 | 000
000 | 000
Total Mining Area 133 0.08
Urhan Scttiements 8528 | 502
Zls.u Ruenl Scitkmerts 092 | 241
% k gISﬂ Inchstrial Scttlements 345 | 020
& = Total Setthement Area 12962 | 7.64
N &|Water Body [River’ Pomds 2426 | 143
Total Aren 1696.55 | 100.00)
Cuvtuner Bharat Coking Coal Limited
Yuse Land Rechimmtion Mositorng of Cluster Mines [0
g Legend Z[, vy P - : e
i" e Setlements -:3 il\-- ﬂmw ATwide Dy ugiomh | aes
o~ Road & ALY .':'.'.,':: o ¥ S P "k"
002 Appeoved [R. Kamae FGM(Goommations | (S
Plate-8.4 2 s 'v"ﬂwl > ) [see 0 03 as tke Shoe |
C-—-j Cluster Boundary L BQ REM 22 I M3 v ot
L L L L} L
B86*12'0°E B86*13'0°E B6°14'0"E B6°15'0"E 86°16'0°E
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Area Statistics - Claster-XV1 (2022)
Chasen Colour Core Zone
Ares | % or | To Beft
LevelH Leveld ey | Toeal | @ L ‘
Desse Forest 000
Bl formims &
2]
= Totsd Furest (A) =, &
3 FSerutn () . \ h
ey F T
Jrustmee  [Phisaien o O o
Anca "lurtaton oo Backsll ‘%
Totsd Mlantstion (C) 9228 | 470 0%
Totsd Vege tution (A+B+C ) 68589 | 3340 %,
4 = =
[P T = 10834 | $87
Land Falbw Laodd SS4M | WD)
Totsd Agriculivee Land G6LES [ 3378
Wasle Land - 11043 | 562
Wonte Land FSand ody 6499 | 136
Totsd Wante Lund 17642 | 598
000 | 000
TR ST | M Bharst Coking Coul Lumted
2109 | 212 Hrige Lund Reclumation Mosisaring of Cluster Mines |25 g
n828 | 332
T T | Activity |Naree Joe » Dt &
1M | 109 fSute of Custerlpaues |A Meds [0y MgiGesl) | ana &
189.57 | 9.65 || NVI muses. dbased on ‘ =
a1 1|Sseilite Data (RS- |Checkod 3 |on g )
13508 1 691 aAT1V) af the yeue saemd £ " Legend
°‘_:-"; ‘:; 2002 B e e
: 1720 | o
Totad Settle ment Ares 24956 | 1071 '?l = , Iside 0 o0 o4 1 5im Sheet 1 P| 8 5 ®  Settlements Railway Line
Waker v 1959 | 132 MP‘ e —— — ate-8. R
Totsl Ares | 196421 [100.00] et/ IWdalom [OrgNu MO KEM 2T 2 A4 10 a0 I § l Cluster Boundary Roads
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STATUS OF LAND RECLAMATION MONITORING IN CLUSTER Il
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STATUS OF LAND RECLAMATION MONITORING IN CLUSTER XIV
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STATUS OF LAND RECLAMATION MONITORING IN CLUSTER XV IN YEAR 2022
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Photo 8.1: Plantation on Backfill in Muraidih OCP, Cluster Il

Photo 8.2: Plantation on OB Dump in Block Il OCP, Cluster Il
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Photo 8.4: Plantation on Backfill in Cluster XVI
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9.0
9.1

9.2

9.3

9.4

9.5

9.6

Land Reclamation Status in Eastern Coalfields Limited

Following 04 clusters of mines comprising both underground and opencast mine

of Eastern Coalfields Ltd. were taken up for land reclamation monitoring based

on satellite data of the year 2022:

e Cluster IX (Narainkuri OC, J K Nagar UG)

e Cluster X (Kunustoria UG, Belbaid UG, Bansra OC, Jambad UG & OC
and Madhabpur UG)

e Cluster XI (Shankarpur OC, Siduli UG, Khnadra UG and Jambad UG)

e Cluster Xll (Kottadih UG & OCP, Nakrakonda UG, Sonepur Bazari OC,
Bankola UG, Kumardih B UG & Pandabeshwar OC & UG)

Project wise Land Reclamation status of above mentioned projects in ECL is
given in Table 9.1 and also shown graphically in Fig 9.1. 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 - 9.2. Land use maps derived from satellite
data are shown in Plate 9.1- 9.4. Different land use classes based on satellite
data of the year 2019 are depicted in Bar Charts in Fig.9.2-9.5.

Study based on satellite data reveals that 1152.85 ha. (63.98%) of area have
come under reclamation in ECL, out of which 953.75 ha. (52.93%) is under
backfilling (Technical Reclamation) and 199.10 ha. (11.05%) is under Plantation

(Biological reclamation).

On comparing the status of land reclamation for the year 2022 with respect to the
year 2019, it is seen that the total area of land reclamation has increased from
972.00 ha (Yr. 2019) to 1152.85 ha (Yr. 2022).

Total plantation area increased from 1546 ha. (5.14%)in 2019 to 1684.10 ha. in

2022, which is 5.60% of the total leasehold area of the four clusters.

Cluster-XI tops with 70.65% reclamation followed by cluster- XIlI with 66.12%

reclamation.
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Table 9.2
Land Reclamation Status in Four Clusters of (Underground + Opencast) Mines of ECL based on Satellite Data of
the Year 2022

(Area in hectare)

Technice-ll _ . Plantation . Total Area under
S, . Total Leasehold | Reclamation Biological Reclamation Other Plantations Area under Total ; Total Area under
No Project Area . Plantationon | Social Forestry, ; . Plantation ;
: Areaunder Plantation on Bxcavated / | oo |y o Active Mining |Excavated Area (% Green Cover Reclamation
Backfilling Backfilled Area Generated in Leasehold)
Burden Dumps Etc
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=445)
2019 2022 | 2019 | 2022 2019 2022 2019 | 2022 | 2019 | 2022 | 2019 | 2022 | 2019 | 2022 | 2019 2022 2019 | 2022
1 |Cluster IX |[7145.00 | 7145.00 | 56.00 | 62.00 8.00 9.00 17.00 | 17.00 | 292 |310.00| 71.00 | 76.00 | 135.00 | 147.00 | 317.00 | 336.00 [ 64.00 [ 71.00
41.48% | 42.18% | 5.93% 6.12% 52.59% | 51.70% 4.44% | 470% | 47.41% | 48.30%
2 |Cluster X | 5979.00 | 5979.00 | 60.00 [ 112.00 0.00 0.00 30.00 | 38.00| 405 |402.00) 61.00 | 88.50 | 121.00 | 200.50 | 435.00 | 440.00 | 60.00 | 112.00
49.59% | 55.86% | 0.00% 0.00% 50.41% | 44.14% 7.28% | 7.36% | 49.59% | 55.86%
3 |Cluster XI |4218.00 | 4218.00 | 55 64.50 60.00 65.00 4,00 | 500 | 154 |159.00| 42.00 | 53.80 | 157.00 | 183.30 | 218.00 | 229.00 | 115.00 | 129.50
35.03% | 35.19% | 38.22% | 35.46% 26.75% | 29.35% 517% | 5.43% | 73.25% | 70.65%
4 [Cluster XI1 |12736.00{ 12736.00 | 615.00 | 715.25 118.00 125.10 | 49.00 [121.20| 409.00 | 432.80 | 426.00 | 430.64 | 1159.00] 1270.99 576.00 | 679.10 | 733.00 | 840.35
53.06% | 56.28% | 10.18% 9.84% 36.76% | 29.35% 452% | 533% | 63.24% | 66.12%
TOTAL 30078.00| 30078.00 | 786.00 | 953.75 186.00 199.10 |100.00 | 181.20|1260.00(1303.80( 600.00 | 648.94 |1572.00| 1801.79| 1546.00 | 1684.10 | 972.00 | 1152.85
50.00% [ 52.93% | 11.83% 11.05% 38.17% | 36.02% 5.14% 5.60% | 61.83% | 63.98%

(% is calculated with respected to Excavated Area as applicable)

Note: In reference to above table different parameters as classified as follows:

1. Area under Biological Reclamation includes Area under plantation done on Backfilled Area only.
2. Area under Technical Reclamation includes Area under Backfill 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 above
Table.

5. (%) calculated in 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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Figure 9.1: Cluster wise Land Reclamation Status based on satellite data of the year 2022
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TABLE-9.2
CLUSTER WISE AREA STATISTICS OF LAND USE/ COVER CLASSES IN CLUSTER OF (OC+UG) MINES OF ECL BASED ON SATELLITE
DATA OF THE YEAR 2022

Status of Land Reclamation in four Clusters of (UG+OC) Mines of Eastern Coalfields Ltd. based on Satellite data of the Year 2022
(Area in Hectare)
CLUSTER IX CLUSTER X CLUSTER XI CLUSTER XII TOTAL
Area | % Area | 9% Area | % Area | % Area | %
, |Dense Forest I o.oo0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E:”: Open Forest | o.00 0.00 0.00 0.00 0.00 0.00 231.60 1.82 231.60 0.77
Total Forest 0.00 | o0.00 0.00 | o0.00 0.00 | o0.00 23160 | 1.82 23160 | 0.77
é Scrubs | [| 83700 | 11.71 405.00 | 6.77 425.00 | 10.08 1502.50 | 11.80 3169.50 10.54
Social Forestry/Avenue Plantation - 310.00 4.34 402.00 6.72 159.00 3.77 432.80 3.40 1303.80 4.33
& |Plantation on OB Dump | 17.00 0.24 38.00 0.64 5.00 0.12 121.20 0.95 181.20 0.60
% Plantation on Backfill (Biological Reclamation) [ || 9.00 0.13 0.00 0.00 65.00 1.54 125.10 0.98 199.10 0.66
Total Plantation 336.00 | 4.70 440.00 | 7.36 229.00 | 5.43 679.10 | 5.33 1684.10 5.60
Total VVegetation 1173.00 | 16.42 845.00 | 14.13 654.00 | 15.50 2413.20 | 18.95 5085.20 16.91
Coal Dump B ooo [ o.00 500 | 0.08 0.00 | 0.00 10.90 | 0.09 15.90 | 0.05
» |Coal Quarry | 34.00 0.48 32.00 0.54 18.30 0.43 337.80 2.65 422.10 1.40
§ Advance Quarry Site [ 1| o.00 0.00 4.50 0.08 3.50 0.08 38.04 0.30 46.04 0.15
2 Quarry Filled With Water [ 42.00 0.59 52.00 0.87 32.00 0.76 54.80 0.43 180.80 0.60
Total Area under Active Mining 76.00 i 1.06 88.50 | 1.48 53.80 | 1.28 430.64 | 3.38 648.94 | 2.16
Barren OB Dump | [ 8400 | 1.8 258.00 | 4.32 218.00 | 5.17 48590 [ 3.82 1045.90 | 3.48
g Area Under Backfilling (Technical Reclamation) - 62.00 0.87 112.00 1.87 64.50 1.53 715.25 5.62 953.75 3.17
£ [Total Areaunder Technical Reclamation 62.00 | 0.87 112.00 [ 1.87 6450 | 1.53 71525 | 5.62 953.75 [ 3.17
Total Area under Mine Operation 222.00 | 3.11 463.50 | 7.75 336.30 | 7.97 1642.69 | 12.90 2664.49 [ 8.86
e |Waste Lands 1| 326.00 4.56 212.00 3.55 290.00 6.88 248.90 1.95 1076.90 3.58
§ Fly Ash Pond / Sand Body [ o.00 0.00 0.00 0.00 0.00 0.00 206.40 1.62 206.40 0.69
_|Total wasteland 326.00 | 4.56 212.00 | 3.55 290.00 | 6.88 455.30 | 3.57 1283.30 | 4.27
ée Reservoir, Nallah, Ponds - 191.00 2.67 170.00 2.84 122.00 2.89 292.21 2.29 775.21 2.58
% [Total Waterbodies 191.00 [ 267 170.00 | 2.84 122.00 | 2.89 29221 [ 2.29 775.21 | 2.58
w |Crop Lands [ 1| 2642.00 | 36.98 | 2010.00  33.62 | 1334.00 31.63 1928.80 15.14 7914.80 26.31
é) Fallow Lands [ 1| 1893.00 | 26.49 | 1873.00 31.33 | 1012.00 23.99 4954.70 | 38.90 9732.70 32.36
= [Total Agriculture 4535.00 | 63.47 | 3883.00 | 64.94 | 2346.00 55.62 6883.50 | 54.05 |[17647.50] 58.67
Urban Settlement | 460.00 l 6.44 379.00 6.34 402.00 9.53 478.80 3.76 1719.80 5.72
%’ Rural Settlement | 229.00 3.21 14.00 0.23 16.50 0.39 506.50 3.98 766.00 2.55
E |industrial Settlement [ || 9.00 0.13 12.50 0.21 51.20 1.21 63.80 0.50 136.50 0.45
Total Settlements 698.00 9.77 405.50 6.78 469.70 11.14 1049.10 8.24 2622.30 8.72
Grand Total 7145.00 | 100.00 | 5979.00 | 100.00 | 4218.00 | 100.00 [12736.00| 100.00 | 30078.00 | 100.00
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STATUS OF LAND RECLAMATION IN CLUSTER IX OF ECLIN 2019 & 2022
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Figure- 9.2
STATUS OF LAND RECLAMATION IN CLUSTER X OF ECLIN 2019 & 2022
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STATUS OF LAND RECLAMATION IN CLUSTER XI OF ECLIN 2019 & 2022
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STATUS OF LAND RECLAMATION IN CLUSTER XII OF ECLIN 2019 & 2022
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Photo-9.1: Plantation Backfilled area in Kottadih OCP, Cluster XlIl, ECL
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Photo-9.2: Plantation on External OB in Shankarpur OC, Cluster XIlI, ECL
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10.0 Land Reclamation Status in Mahanadi Coalfields Limited

10.1  Gopalji OCP producing less than 5 million m3. (Coal + OB) p.a. of Mahanadi Coalfields
Ltd. has been taken up during the year 2022-23 for land reclamation/ Monitoring based
on Satellite Data of the year 2022.

10.2 Land Reclamation status of above mentioned Gopalji OCP of MCL is given in
Table-10.1 and also shown graphically in Fig-10.1. Area statistics of different land use
class present in the mine leasehold of the above project for the year 2022 is shown in
the Table-10.2. Land use map derived from satellite data is shown in Plate-10.1.

Different land use classes based on satellite data are depicted in Bar Chart in Fig-10.3.

10.3  Mining operation of Gopalji OCP of MCL taken up for this study in the year 2022-23 has
not been started yet. Study indicates that open forest covers an area of 88.12 ha.,
scrubs cover 286.36 ha., waste land covers 14.26 ha., water body covers 12.37 ha.

Total agricultural land covers an area of 715.49 ha. and settlements cover 24.83 ha.
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Table-10.1
LAND RECLAMATION STATUS IN OPENCAST MINE OF MCL BASED ON SATELLITE DATA OF THE YEAR 2022
(PROJECT PRODUCING LESS THAN 5M.CM ( COAL+OB) ANUALLY)

(Area in Hectare)
Plantation
Total Area under
Technical Biological Plantation
Sl. Project | Total Leasehold Area |_Reclamation Reclamation Other Plantations A'_Fea unfje_r Total Excavated (% Green Cover Total Area gnder
No. Plantationon | Plantationon | Social Forestry,| Active Mining Area G : Reclamation
Area under enerated in
- Excavated / | External Over Avanue L hold
Backfilling i : easehold)
Backfilled Area | Burden Dumps | Plantation Etc.
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022 2019 2022
1 |Gopalji 1141.43| 1141.43 0.00 0.00 0.00 0.00 0.00| 0.00 0.00] 0.00 0.00] 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00%| 0.00% 0.00% 0.00% 0.00% 0.00%
TOTAL 1141.43| 1141.43 0.00 0.00 0.00 0.00 0.00| 0.00 0.00| 0.00 0.00] 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00%| 0.00% 0.00% 0.00% 0.00%| 0.00%

(% is calculated with respect to Excavated Area as applicable)

e Gopalji OCP has not been started yet and Land Reclamation monitoring of this OCP taken up for the first time in the year 2019. Hence data obtained in the
year 2019 will be treated as base data for comparison of land reclamation at the interval of three years.

S

Note: In reference to above table different parameters as classified as follows:

Area under Biological Reclamation includes Area under plantation done on Backfilled Area only.
Area under Technical Reclamation includes Area under Backfill only.

Area under Active mining includes Coal Quarry, Advance Quarry site and Quarry filled with water etc if any.
Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in above Table.
(%) calculated in 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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STATUS OF LAND RECLAMATION IN GOPALIJI OCP
FOR THE YEAR 2022
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Fig. 10.1 : Status of Land Reclamation in Gopalji OCP based on Satellite data of the year 2022
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TABLE-10.2
STATUS OF LAND RECLAMATION IN MCL BASED ON SATELLITE DATA OF THE YEAR 2022
Area in Hectares

GOPALJI TOTAL

Area | % Area | %

, |Dense Forest I o000 000 [ 000 000
¢ |open Forest | 8812 | 772 | 8812 @ 7.72
Total Forest 88.12 | 7.72 | 8812 | 7.72
Scrubs | || 286.36 | 25.09 | 286.36 | 25.09
) Social Forestry/Avenue Plantation - 0.00 0.00 0.00 0.00
5 |Plantation on OB Dump [ ]| ooo o000 | 000 | 0.00
% Plantation on Backfill (Biological Reclamation) |:| 0.00 0.00 0.00 0.00
Total Plantation 0.00 0.00 0.00 0.00
Total Vegetation 37448 | 32.81 | 374.48 | 32.81
Coal Dump B 000 [ 000 [ 000 T 000
, |Coal Quarry | 000 000 | 000 | 000
Advance Quarry Site [ ]| 000 000 | 000 | 0.00
: Quarry Filled With Water [ | ooo 000 | 000 @ 0.00
Total Area under Active Mining 0.00 0.00 0.00 | 0.00
Barren OB Dump | | 000 | 000 | 000 | 0.00
g Area Under Backfilling (Technical Reclamation) - 0.00 0.00 0.00 0.00
g Total Area under Technical Reclamation 0.00 0.00 0.00 0.00
Total Area under Mine Operation 0.00 0.00 0.00 0.00

o |Waste Lands [ ]| 1426 125 | 1426 125
; Fly Ash Pond / Sand Body [ ]| ooo 000 | 000 @ 000
| Total Wasteland 1426 | 1.25 | 1426 | 1.25
g Reserwoir, nallah, ponds - 1237 = 1.08 12.37 | 1.08
: Total Waterbodies 12.37 | 1.08 12.37 | 1.08
4 |Crop Lands [ 1| 32526 | 2850 | 32526 28.50
Fallow Lands [ ]| 39023 | 34.19 | 390.23  34.19
< Total Agriculture 715.49 | 62.68 | 71549 | 62.68
Urban Settlement [ 000 000 | 000 | 0.00
 |Rural Settlement | 2483 | 248 | 2483 | 218
t Industrial Settlement | | 000 000 | 000 | 0.0
Total Settlement 24.83 2.18 24.83 2.18
Grand Total 1141.43| 100.00 | 1141.43 | 100.00
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STATUS OF LAND RECLAMATION IN GOPALJI OCP
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Figure- 10.2
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ABBREVIATIONS
Sol Survey of India
MoEF & CC Ministry of Environment, Forest & Climate Change
CIL Coal India Limited
ECL Eastern Coalfields Limited
BCCL Bharat Coking Coal Limited
CCL Central Coalfields Limited
WCL Western Coalfields Limited
SECL South Eastern Coalfields Limited
NCL Northern Coalfields Limited
MCL Mahanadi Coalfields Limited
NEC North Eastern Coalfields
CMPDIL Central Mine Planning & Design Institute Ltd
NRSC National Remote Sensing Centre
R2/ R2A Resource-Sat Satellites
LISS -4 Linear Imaging and Self Scanning Sensor
FCC False Colour Composite
OCP Opencast Project
UGP Underground Project
OB Over Burden
GCP Ground Control points
GIS Geographic Information System
WGS-84 World Geodetic System
UTM Universal Transverse Mercator
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GLOSSARY

Sl.

Term

Definition

Land Reclamation

To manage, reclaim and restore mined out/
degraded land as close as possible to its original
stage

Over Burden

The material that lies above the coal seam/ deposit

Monitoring

A process of evaluation to check or keep record for
a period of time.

Opencast Coal Mine

Open-pit mining, also known as opencast mining, is
a surface mining technigue that extracts minerals
from an open pit in the ground.

Social Forestry

Social forestry is the management and protection of
forests and afforestation of barren and deforested
lands with the purpose of helping environmental,
social and rural development. Plantation (Social/
Avenue or other) carried out outside mining area.

Biological Reclamation

Plantation on Backfilled areas
(Stabilized Internal Dumps)

Technical Reclamation

Area under backfilling (Over burden dumped inside
the mine voids) in mining area.

Green Cover Generation

Total Plantation carried out in the lease area of
Project. This include Plantation on Backfill,
Plantation on OB and Social Forestery

Leasehold Area

The area, for which lease is granted for the purpose
of undertaking mining and allied operations

10.

Excavated area

Mined out area which includes active mining, area
under backfilling and plantation on backfilled areas

11.

Active Mining

Mining areas which include Coal Quarry, Advance
Quarry, Quarry Filled with Water etc.

12.

Environmental Protection

It is the practice of protecting the natural
environment by individuals, organizations and
governments. Its objectives are to conserve natural
resources and the existing natural environment and,
where possible, to mitigate damage and reverse
trends.

13.

Remedial Measure

Any measure or action required or undertaken to
investigate, monitor, clean up, remove, treat,
prevent, contain or otherwise remediate the
presence or release of any hazardous substance or
activity.

14.

Systematic Error

Every measurement differing from the true
measurement in the same direction, and even by
the same amount in some cases
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15.

Geometric Distortion

It refers to the improper positioning of any image
with respect to their true geographic position when
viewed in a properly scaled common image display
plane.

16.

Land Use/Cover Class

Land cover is what covers the surface of the earth
and land use describes how the land is used.

17.

Accuracy

The closeness of agreement between a measured
guantity value and a true quantity value.

18.

Environmental Clearance

Environmental Clearance (EC) for any
developmental projects like coal mining projects
etc. has been made mandatory by the Ministry of
Environment, Forests and Climate Change (MoEF
& CC) through its Notification issued on 27.01.1994
under the provisions of Environment (Protection)
Act, 1986.

19.

Rectification and Geo-

referencing

Geo-referencing is the assigning of absolute
location of a data point or data points. Geo-
rectification refers to the removal of geometric
distortions between sets of data points, most often
the removal of terrain, platform, and sensor induced
distortions from remote sensing imagery

20.

Image Enhancement

It is the process of modifying digital images so that
the results are more suitable for processing or
further image analysis.

21.

Training set selection

It is a portion of a data set used to fit or train a
model for prediction or classification of values that
are known in the training set, but unknown in other
(future) data

22.

Image Classification

It refers to the task of extracting information classes
from a multiband raster image. The resulting raster
from image classification can be used to create
thematic maps.

23.

Temporal Changes

The 'temporal change' means the change in any
entity with a period of time.

24.

Ground Truthing

Collection of primary/ basic information from ground
realities for satellite image interpretation and
thematic mapping.

25.

Cluster

Group of opencast and/ or underground mines
clubbed together for administrative purposes.

26

Arc GIS

GIS Software used for Map preparation

27

ERDAS IMAGINE

Satellite Image Data Classification Software
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