Land Restoration / Reclamation Monitoring of 52 Opencast
Coal Mines Projects of CIL producing more than 5 mcm (Coal+OB)
Based on Satellite Data for the Year 2018

. Singrauli Coalfields, NC
— = - '-ﬂ




CMPDI

Land Restoration / Reclamation Monitoring of 52 Opencast
Coal Mines Projects of CIL producing more than 5 mcm
(Coal+OB) based on Satellite Data for the Year 2018

March- 2019

Remote Sensing Cell
Geomatics Division
CMPDI, Ranchi

Job No 561410027 1



CMPDI

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

CONTENTS

Executive Summary
Background

Objective

Methodology

Work plan

Land Reclamation in WCL
Land Reclamation in SECL
Land Reclamation in NCL
Land Reclamation in MCL
Land Reclamation in CCL
Land Reclamation in BCCL

Land Reclamation in ECL

12

14

40

68

93

124

141

151

Job No 561410027



CMPDI

Executive Summary

1.0  Project Land restoration / reclamation monitoring of 52 opencast coal
mines in different subsidiaries of Coal India Ltd. (CIL) producing
5 million cu.m. and more (Coal+OB) per year based on satellite
data on annual basis.

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

3.0 Salient Findings

e Qut of the total mine leasehold area of 671.44 Km? of the 52
OC projects considered for monitoring during 2018-19; total
excavated area is 255.43 Km?; out of which 60.80 Km? area
(23.80%) has been planted (Biologically Reclaimed), 99.99 Km?
area (39.15%) is under backfilling (Technical Reclamation) and
94.64 Km2area (37.05%) is under active mining. It is evident
from the analysis that 160.79 Km? (62.95%) area out of the total
excavated area of the 52 OC projects is already under
reclamation and balance 94.64 Km? (37.05%) area is under
active mining. Company wise details are given in Table - 1 &
Fig-1.

e On comparing the status of land reclamation carried out in year
2018-19 with respect to years 2017-18 in the 52 Opencast
projects of different CIL subsidiaries, it is evident from the
analysis of the satellite data that area under land reclamation
has increased from 152.63 Km? (Yr. 2017-18) to 160.79 Km?
(Yr. 2018-19) which includes both plantation (Biological
Reclamation) and areas under backfilling (Technical
Reclamation). This increase of 8.16 Km?2 area of land
reclamation in last one year is the result of the efforts made by
CIL’s subsidiary companies towards land reclamation. Year
wise comparison in land reclamation in different subsidiaries is
given in Fig.2.
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e |t has been observed that in WCL, SECL, NCL, CCL, BCCL &
ECL area under biological reclamation has increased in
comparison to previous year whereas in MCL area under
biological reclamation has reduced marginally in the leasehold
areas of the opencast projects selected for this study. It is
important to note here that in case of MCL, leasehold areas of
Projects like Ananta, Bharatpur, Jagganath, Hingula, Lakhanpur
& Siarmal have been modified which has resulted in loss of
planted areas.

e It has been observed that in all the subsidiaries of Coal India
Limited (CIL) except for WCL, technical reclamation has shown
an increasing trend. As compared to the analysis done in the
year 2017, it has been found that there has been an overall
increase 6.68 Km2 area under technical reclamation
commutatively in the year 2018 as compared to the year 2017.
In case of WCL, the reduction in technical reclamation is
resulting due to exclusion of two projects namely Ghughus and
Pimpalgaon in this year monitoring schedule on request from
WCL, as these two mines are in the process of final closure and
now fall in less than 5 mcm (Caol+OB) category.

e |n has been also observed that in subsidiaries like SECL, MCL,
BCCL & ECL, total area under plantation (Green Cover) which
includes plantation over backfill, plantation over overburden
dumps and plantation done under social forestry etc. has
increased as compared to previous year. It has been also
observed that in subsidiaries viz WCL, NCL and CCL there has
been decrease in area under green cover due to various
reasons like modification of leasehold boundaries, mine
advance, OB dumping on vegetated backfilled / OB Dump area
due to constrain of dumping space etc. Overall 23.13% of the
total leasehold area of all the subsidiaries of CIL commutatively
is under Green Cover as per the satellite data of the year 2018.
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Table-1

Company wise Land Reclamation Status in OC projects of CIL based on Satellite Data of year 2018

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

(Area in Sq. Kms.)

Plantation
Total Area under
SI.| Project |Total Leasehold|Technical Reclamation| Biological Reclamation Other Plantations Areaunder | Total Excavated Plantation Total Area under
No. (Nos.) Area . Plantation on Excavated / |Plantation on External | Social Forestry, Avanue Active Mining Area (% Green Cover Reclamation
Area under Backfilling Backfilled Area Over Burden Dumps Plantation Etc. Generated in Leasehold)
1 2 4 5 6 7 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2017 | 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 [WCL (10) 94.38 | 101.59 7.92 6.24 3.18 3.23 15.34 12.55 9.82 8.54 19.13 18.82 30.23 28.29 28.34 24.32 11.10 9.47
26.20% 22.06% 10.52% 11.42% 63.28% | 66.53% 30.03% 23.94% | 36.72% | 33.47%
2 [SECL(10) 157.20 | 157.20 23.38 25.63 24.96 25.62 10.89 10.46 8.47 8.53 18.56 19.52 66.90 70.77 44.32 44.61 48.34 51.25
34.95% 36.22% 37.31% 36.20% 27.74% | 27.58% 28.19% 28.38% 72.26% | 72.42%
3 |NCL (20) 174.28 | 174.28 23.92 26.65 14.81 15.37 11.07 11.41 27.81 26.19 30.71 29.66 69.44 71.68 53.69 52.97 38.73 42.02
34.45% 37.18% 21.33% 21.44% 44.23% | 41.38% 30.81% 30.39% | 55.77% | 58.62%
4 |MCL (13) 111.44 | 130.01 19.26 21.29 8.22 8.17 3.06 3.20 3.25 3.24 15.87 16.31 43.35 45.77 14.53 14.61 27.48 29.46
44.43% 46.52% 18.96% 17.85% 36.61% | 35.63% 13.04% 11.24% | 63.39% | 64.37%
5 [CCL (05) 48.47 | 51.35 7.86 8.70 5.38 5.51 4.01 3.70 3.73 3.71 3.89 3,94 17.13 18.15 13.12 12.92 13.24 14.21
45.88% 47.93% 31.41% 30.36% 22.71% | 21.71% 27.07% 25.16% 77.29% | 78.29%
6 |BCCL(02) 16.32 16.32 371 3.80 0.57 0.68 0.31 0.37 0.88 0.88 0.88 1.17 5.16 5.65 1.76 1.93 4.28 4.48
71.90% 67.26% 11.05% 12.04% 17.05% | 20.71% 10.78% 11.83% [ 82.95% | 79.29%
7 |ECL (02) 39.44 | 40.69 7.26 7.68 2.20 2.22 0.13 0.48 1.25 1.27 4.67 5.22 14.13 15.12 3.58 3.97 9.46 9.90
51.38% 50.79% 15.57% 14.68% 33.05% | 34.52% 9.08% 9.76% 66.95% | 65.48%
TOTAL (52) 641.53 | 671.44 93.31 99.99 59.32 60.80 44.81 42,17 55.21 52.36 93.71 94.64 | 246.34 | 255.43 | 159.34 155.33 152.63 | 160.79
37.88% 39.15% 24.08% 23.80% 38.04% | 37.05% 24.84% 23.13% | 61.96% | 62.95%

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

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

Social Forestry and Plantation on external OB dump are not included in Biological Reclamation and are put under separate categories as shown in the table.

1
2.
3. Area under Active mining includes coal quarry site, quarry filled with water etc.
4
5

(%) calculated in the above table is in respect of total excavated area except for “Total area under plantation” where % is in terms of leasehold area.
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STATUS OF LAND RECLAMATION IN THE LEASEHOLD OF 52 OPENCAST MINES UNDER MONITORING IN 2018-19
(Pier Chart indicated distribution of Total Excavated Area Only)

Area under active Mining
37.05%

B Under Technical Reclamation
I Biologically Reclaimed

Area under active Mining

Fig.1: Pie Chart showing Status of Land Reclamation in CIL Subsidiaries

SUBSIDIARIWISE STATUS OF LAND RELMATION IN THE YAER 2018
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Fia. 2 : Company wise Land Reclamation Status in the Year 2018
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1.0 Background

1.1

Land is the most important natural resource which embodies soil, water, flora, fauna and
total ecosystem. All human activities are based on the land which is the most scarce
natural resource in our country. Mining is a site specific industry and it could not be shifted
anywhere else from the location where mineral occurs. It is a fact that surface mining
activities do effect the land environment due to ground breaking. Therefore, there is an
urgent need to reclaim and restore the mined out land for its productive use for sustainable
development of mining. This will not only mitigate environmental degradation, but would
also help in creating a more congenial environment for land acquisition by coal companies

in future.

Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no.
CIL/WBP/Env/2009/2428 dated 29.12.2009 to Central Mine Planning & Design Institute
(CMPDI), Ranchi, for monitoring land reclamation. status of all the opencast coal mines
having production of more than 5 million m3 per annum (coal + OB taken together per
annum) based on remote sensing satellite data, regularly on annual basis for sustainable
development of mining. Further, a revised work order was issued vide letter no.
CIL/WBP/Env/2011/4706 dated 12.10.2012 from Coal India Limited for the period 2012-13
to 2016-17 which was subsequently followed by another work order vide letter no.
CIL/WBP/Env/2017/DP/8477 dated 21.09.2017 from Coal India Limited for the period
2017-18 to 2021-22 for land reclamation monitoring of opencast projects and vegetation
cover monitoring of 19 major coalfields. According to this work order, all mines in CIL with
output capacity of 5 million cu. m (coal +OB) shall be monitored every year and all mines
below this capacity shall be monitored at an interval of 3 years. All coalfields in CIL shall

also be monitored at an interval of 3 years as per a defined plan. The result of land

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

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

report to be submitted to Coal India and respective subsidiaries.
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1.2

1.3

2.0

3.0

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.

CMPDI undertook the above study and the present report is embodying the findings in
nutshell carrying out for the 52 opencast projects of different subsidiaries producing 5
million cubic m. coal +OB or more in the year 2018-19. This study is being carried out in
since year 2008 on annual basis and progressive changes in the status of land reclamation

have been assessed.

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.

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:
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Fig.3 : Methodology for Land Reclamation Monitoring

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

topo sheets are procured for creation of vector database.

3.2 Satellite Data Processing: Satellite data are processed using ERDAS IMAGINE
Professional v2014 s/w / PCI Geomatica digital image processing s/w. Methodology

involves the following major steps:

¢ Rectification & Geo-referencing: Inaccuracies in digital imagery may occur due
to ‘systematic errors’ attributed to earth curvature and rotation as well as ‘non-
systematic errors’ attributed to satellite receiving station itself. Raw digital images

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

(GCP) to make it compatible to Sol topo-sheet.

¢ 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 Professional v2014 s/w / PCI
Geomatica digital image processing s/w and enhance the image quality for proper

interpretation.

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

accurately in the image. This was intended to serve as an aid for classification.

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

training sets, reliability test of training sets is conducted by measuring the statistical
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3.3

34

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.

Area calculation
The area of each land use class in the leasehold is determined using ERDAS

IMAGINE Professional v2014/ PCI Geomatica digital image processing s/w.

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.

Pre-field map preparation

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

Ground Truthing:
Selective ground verification of the land use classes are carried out in the field and

necessary corrections if required, are incorporated before map finalization.

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.
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4.0 Work Plan

4.1

4.2

4.3

Total 52 opencast projects producing 5 million cubic m. and more (Coal + OB together)

during the year 2018-19 were taken up for the study. 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. Baseline data on reclamation of
these OC projects of CIL’s subsidiaries have been generated and the same has been

annually updated since year 2008.

Besides project wise land reclamation monitoring, coalfield wise vegetation cover
monitoring on regional scale has also been planned for the major 19 coalfields of India at
regular interval of three years using remote sensing satellite data to assess the regional
impact of coal mining and associated industrialization on the land use and vegetation
cover in the coalfield. Geo-environmental baseline data for Raniganj, Jharia , East Bokaro,
West Bokaro, Karanpura, Singrauli (Moher Sub-basin), Korba, Bisrampur, Shoagpur,
Mand-Raigarh, Talcher, Ib Valley , Wardha Valley, Bander , Kamptee, Umrer, Pench
Kanhan and Makum coalfields based on the satellite data have been generated and will

be monitored regularly at three years interval.

The list of subsidiary wise 52 opencast projects taken up for Land Reclamation Monitoring

based on satellite data of year 2018 is given in table below :
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Subsidiary Opencast Projects

(No. of Projects) | (5 million Cu.m. Coal +OB or more per annum)

WCL (10) Sasti, Padmapur, Durgapur, Mugoli, Umrer, Ukni, Niljai, New
Majri, Makardhokra - Ill & Penganga

SECL (10) Dipka, Gevra, Kusmunda, Manikpur, Dugga, Bishrampur, Chirimiri,

Rajnagar, Dhanpuri & Jamuna

NCL (10) Amlohri, Nigahi, Jayant, Dudhichua, Khadia, Krishnashila, Bina,
Kakri, Jhingurdah, Block-B

MCL (13) Ananta, Balram, Lingraj, Bharatpur, Bhubaneswari, Jagannath,
Hingula, Belpahar, Lakhanpur, Samleswari, Lajkura, Siarmal &

Basundhara West Extension

CCL (05) Ashoka, Piparwar, K.D. Hesalong, Rajrappa & Parej East
BCCL (02) Block-Il, Muraidih
ECL (02) Sonpur-Bazari, Rajmahal

TOTAL (52)

4.4  Subsidiary wise land reclamation status of the above mentioned 52 OC projects derived

from satellite data for the year 2018 are given in the following pages:
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5.0 Land Reclamation Status in Western Coalfields Ltd.

5.1  Following 10 OC projects producing more than 5 million cubic m. (Coal + OB together)
of Western Coalfields Ltd. have been taken up for land reclamation monitoring based
on Satellite Data of the year 2018:

J Sasti

o Padmapur
o Durgapur
. Mugoli

. Umrer

o Ukni

. Niljai

o New Majri

° Makardhokra-ll|

o Penganga

5.2  Project wise Land Reclamation status in WCL for the year 2018 is given in Table 5.1
and also shown graphically in Fig 5.1. Area statistics of different land use class present
in the mine leasehold of the above projects for the year 2018 are shown in the Table —
5.2. Land use maps derived from satellite data are shown in Plate 5.1-5.10. Land
reclamation monitoring of the above projects except for Makardhokra-Ill and Penganga
OCPs is being done since 2009 on annual basis. Year wise changes in the different
land use classes based on satellite data are depicted in Bar Charts in Fig.5.2-5.11 for

the last three years only.

5.3  For the year 2018-19, Makardhokra-Ill and Penganga OCPs have been included in
place of Pimpalgaon and Ghughus OCPs on request from WCL as Pimpalgaon and
Ghighus OCPs are in process of final closure and now fall in less than 5 mcm

(Coal+OB) category.
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5.4  Study reveals that 33.47% of excavated area has been under reclamation in the above
mentioned mines of WCL out of which 11.42% area has been revegetated and 22.06%
area is under backfilling. There is an overall increase of 1.48 Km? in area under
reclamation in WCL in the year 2018 with respect to the year 2017, out of which there
is an increase of 0.41 Km? in area under biological reclamation (Plantation on
Backfilled Areas) and an increase of 1.07 Km?2 in area under technical reclamation
(Barren Backfilling). (Refer Total (A) in Table 5.1)

5.5  Analysis of satellite data also indicates that total area under plantation (Green Cover)
has increased from 24.11 Km? (2017) to 24.32 Km? (2018). The increase of 0.21 Km?
area under Green Cover areas may be attributed to continuous effort of WCL towards

environmental protection.

5.6  After comparing the satellite data of year 2018 vs. 2017, it is evident that total area under
plantation (Green Cover) in Sasti, Padmapur, Durgapur, Mugoli, Niljai & New Majri
Opencast Projects has either increased or remained static whereas there is a marginal
decrease in area under plantation / natural vegetation (Green Cover) in Umrer and Ukni
opencast projects because of the OB dumping on vegetated backfilled / OB Dump area
due to constrain of dumping space. It has been observed in some of the projects natural
vegetation has also started growing on stabilized old backfilled areas and overburden

dumps due to high soil fertility.

5.7 On comparing the status of land reclamation for the year 2018 with respect to the year
2017 in different projects, it is evident that the total area under reclamation has
increased from 7.99 Km? (Yr. 2017) to 9.47 Km?2 (Yr. 2018).

5.8  Out of 10 projects of WCL, maximum area under reclamation is in Sasti Opencast
Project (74.18%) followed by Umrer OC (73.36%) and Mugoli OC (25.74%).
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Table 5.1
Project wise Land Reclamation Status in Opencast Projects of WCL
(> 5 million Cu. M. of Coal+OB) based on Satellite Data of the Year 2018

(Area in Sq. Kms.)

. . - - - Plantation - Total Area under
Sl. Project Total Leasehold Area Technical Reclamation Blologl-cal Reclamation : Other Plantz-atlons Ar.'ea unfje_r Total Excavated Plantation Total Area L_Jnder
No. Area under Backfilling Plantation ‘on Excavated / |Plantation on External | Social Fores_try, Avanue [ Active Mlnlng Area (%Gre»en Cover Reclamation
Backfilled Area Over Burden Dumps Plantation Etc. Generated in Leasehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 |Sasti 9.20 9.20 2.15 2.19 0.54 0.54 1.66 1.66 0.57 0.57 0.81 0.95 3.50 3.68 2.77 2.77 2.69 2.73
61.43% 59.51% 15.43% 14.67% 23.14% | 25.82% 30.11% 30.11% 76.86% | 74.18%
2 [Padmapur 8.29 8.29 0.13 0.18 0.15 0.17 1.70 1.60 0.53 0.71 1.59 1.54 1.87 1.89 2.38 2.48 0.28 0.35
6.95% 9.52% 8.02% 8.99% 85.03% | 81.48% 28.71% 29.92% | 14.97% | 18.52%
3 |Durgapur 11.86 11.86 0.26 0.31 0.40 0.54 2.10 2.33 1.33 1.09 3.85 3.71 4.51 4.56 3.83 3.96 0.66 0.85
5.76% 6.80% 8.87% 11.84% 85.37% | 81.36% 32.29% | 33.39% | 14.63% | 18.64%
4 [Mugoli 7.88 7.88 0.24 0.58 0.24 0.12 1.14 1.36 0.26 0.26 2.16 2.02 2.64 2.72 1.64 1.74 0.48 0.70
9.09% 21.32% 9.09% 4.41% 81.82% | 74.26% 20.81% 22.08% | 18.18% | 25.74%
5 |Umrer 9.45 9.45 2.08 1.88 1.39 1.59 1.27 1.32 2.77 2.42 1.07 1.26 4.54 4.73 5.43 5.33 3.47 3.47
45.81% 39.75% 30.62% 33.62% 23.57% | 26.64% 57.46% | 56.40% | 76.43% | 73.36%
6 |Ukni 9.94 9.74 0.00 0.00 0.00 0.00 2.10 1.42 0.18 0.68 2.16 2.25 2.16 2.25 2.28 2.10 0.00 0.00
0.00% 0.00% 0.00% 0.00% 100.00% | 100.00% 22.94% 21.56% 0.00% 0.00%
7 |[Neeljai 15.30 13.63 0.00 0.48 0.10 0.10 1.16 1.19 1.33 1.31 3.47 3.02 3.57 3.60 2.59 2.60 0.10 0.58
0.00% 13.33% 2.80% 2.78% 97.20% | 83.89% 16.93% 19.08% 2.80% | 16.11%
8 [New Majri 7.74 7.74 0.31 0.62 0.00 0.17 1.84 1.67 1.35 1.35 3.01 2.85 3.32 3.64 3.19 3.19 0.31 0.79
9.34% 17.03% 0.00% 4.67% 90.66% | 78.30% 41.21% | 41.21% 9.34% | 21.70%
9 |Makardhokra-IlI - 16.37 - 0.00 - 0.00 - 0 - 0.02 - 0.65 - 0.65 - 0.02 - 0.00
- 0.00% - 0.00% - 100.00% - 0.12% - 0.00%
10 |Penganga - 7.43 - 0.00 - 0.00 - 0 - 0.13 - 0.57 - 0.57 - 0.13 - 0.00
- 0.00% - 0.00% - 100.00% - 1.75% - 0.00%
TOTAL-A 79.66 101.59 5.17 6.24 2.82 3.23 12.97 12.55 8.32 8.54 18.12 18.82 26.11 28.29 24.11 24.32 7.99 9.47
19.80% 22.06% 10.80% 11.42% 69.40% | 66.53% 30.27% 23.94% 30.60% | 33.47%
11 |Pimpalgaon 4.52 - 0.00 - 0.00 - 1.02 - 0.88 - 0.58 - 0.58 - 1.90 - 0.00 -
0.00% - 0.00% - 100.00% - 42.04% - 0.00% -
12 |Ghugus 10.2 - 2.75 - 0.36 - 1.35 - 0.62 - 0.43 - 3.54 - 2.33 3.11 -
77.68% - 10.17% - 12.15% - 22.84% 87.85%
TOTAL-B 94.38 101.59 7.92 6.24 3.18 3.23 15.34 12.55 9.82 8.54 19.13 18.82 30.23 28.29 28.34 24.32 11.10 9.47
26.20% 22.06% 10.52% 11.42% 63.28% | 66.53% 30.03% 23.94% 36.72% | 33.47%

Note 1: Penganga and Makardhokra-Ill OC with capacity > 5mcm (Coal+OB) has been included in this report to be monitored annually starting from 2018-19 in place of Pimpalgaon & Ghugus OC.

Note 2: 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 backfilled only
3. Area under Active mining includes coal quarry site, quarry filled with water. Area of Coal Dump has been excluded from Area under Active Mining in this table.
4. Social Forestry and Plantation on external OB dump are not included in Biological Reclamation and are put under separate categories as shown in the table.
5. (%) calculated in the above table is in respect of total excavated area except for “Total area under plantation” where % is in terms of leasehold area.
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PROJECT WISE STATUS OF LAND RECLAMATION IN WCL FOR THE YEAR 2018

7]
s
x
g
v m LEASEHOLD AREA
z
<t
wi
[~ m EXCAVETED AREA
<
W AREA UNDER
RECLAMATION
SASTI PADMAPUR DURGAPUR MUGOLI UMRER UKNI NILJAI NEW MAJRI MAKARDHOKRA-III PENGANGA
OPENCAST PROJECTS
Figure : 5.1
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Table 5.2
Project wise Area Statistics of Land Use / Cover in OC Mines (> 5 mcu.m.) of WCL based on Satellite data of the Year 2018

(Area in Sq Km)

| SASTI PADMAPUR DURGAPUR MUGOLI UMRER UKNI NILJAI NEW MAJRI MAKARDHOKRA-I11 PENGANGA TOTAL
Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area %
2| Dense Forest [N 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 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 | 0.0 0.00
il
o
2 |Open Forest 0.00 | 0.00 |70.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.00 | 0.00 | 0.0 | 0.0 | 000 | 000 | 0.00 | 0.00 | 000 | 0.0 | 000 | 000 | 0.0 0.00
Total 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 | 0.00 | 0.00 | 0.00 | 0.00
3
[
2 [Serubs I [ 0.68 | 7.39 | 0.46 | 555 | 0.31 | 2.61 | 1.39 |17.64 | 0.00 | 0.00 | 0.44 | 4.52 | 1.00 | 7,34 | 0.10 | 2.45 | 0.56 | 3,42 | 2.05 |27.59 | 7.08 | 6.97
td
Social Forestry [ 057 [ 620 | 071 | 856 | 1.09 | 949 | 026 | 330 | 242 | 2561 | 0.68 | 698 | 131 | 961 | 135 | i7.44 | 002 | 042 | 043 | 1.75 | 854 8.41
=
2 [Plantation on OB Dump [ || 166 | 18:04 | 160 | 19.30 | 233 | 1965 | 136 | 17.26 | 1.32 | 1397 | 142 | 1458 | 119 | 873 | 167 | 2158 | 000 | 0.00 | 0.00 | 000 | 1255 | "12.35
=
< |Plantation on Backiill (Biological Reclamation) [ || 054 | 587 | 047 | 205 | 054 | 455 | 042 | 152 | 159 | 16.83 | 0.00 | 0.00 | 0.0 | 0.73 | 047 | 2.20 | 0.0 | 0.00 | 000 | 0.0 | 323 3.8
o
Total Plantation 2.77 |30.11| 2.48 |29.92| 3.96 |33.39 | 1.74 | 22.08 | 5.33 | 56.40 | 2.10 |21.56 | 2.60 |19.08 | 3.19 |[41.21 | 0.02 | 0.2 | 0.43 | 1.75 | 24.32 | 23.94
Total Vegetation 8.457|'37.50 | 72.94 | '35.46 | 4.27 | '36.00 | 3.187|'86.72[ '5.337('56.40 | 2.54 | 56.087| 3.60 | 26.41 | 3.38748.67 | 0.58 | 3.64 | 2.187([59.847|"31.40 | 80.91
Coal Quarry [N 095 [ 1033 | 1.33 | 16.04 | 321 | 27.07 | 2.02 | 2563 | 1.03 | 10.90 | 2.09 | 21.46 | 2.91 | 21.35 | 2.73 | 3527 | 0.65 | 397 | 045 | 6.06 | 17.37 | 17.10
O
=
£ |Advance Quary 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 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
w I
= |Quarry Filled With Water [ 000 | 000 | 021 | 253 | 045 | 3.79 | 000 | 000 | 041 | 116 | 0.06 | 0.62 | 0.00 | 0.00 | 042 | 155 | 0.00 | 0.00 | 0.00 | 0.00 | 0.95 0.94
<
Coal Dump I 000 | 000 | 0.00 | 000 | 0.05 | 0.42 | 000 | 000 | 042 | 127 | 040 | 1.03 | 041 | 0.81 | 000 | 000 | 000 | 0.00 | 0.12 | 162 | 050 0.49
Total Area Under Active Mining 0.95 |10.33 | 1.54 | 18.58 | 3.74 |31.28 | 2.02 | 25.63 | 1.26 | 13.33 | 2.25 |23.10 | 3.02 | 22.16 | 2.85 | 36.82 | 0.65 | 3.97 | 0.57 | 7.67 | 18.82 | 18.53
5 [Area under Backfilling (Technical Reclamation) [N 219 [ 2380 | 048 | 247 | 031 | 261 | 058 | 7.36 | 1.88 | 19.89 | 0.00 | 0.00 | 0.48 | 352 | 062 | 801 | 0.00 | 0.00 | 0.00 | 0.00 | 6.4 6.14
=
<
5 |Barren OB Dump [ | 030 | 326 | 243 | 2569 | 158 | 1332 | 112 | 1421 | 045 | 4.76 | 295 | 3029 | 2.91 | 2135 | 0.08 | 1.03 | 0.88 | 538 | 066 | 888 | 13.06 | 12.86
& [Total Area Under Mining Operation 3.44 |37.39| 3.85 |46.44 | 5.60 |47.22 | 3.72 | 47.21 | 3.59 | 37.99 | 5.20 | 53.39 | 6.41 | 47.03 | 3.55 |45.87 | 1.53 | 9.35 | 1.23 | 16.55 | 38.12 | 37.52
8
=|Waste Lands [ 170 | 1848 | 1.09 | 1345 | 155 | 13.07 | 0.82 | 1041 | 0.45 | 159 | 061 | 626 | 3.05 | 2238 | 037 | 4.78 | 041 | 250 | 2.70 | 36.34 | 12.45 | 12.26
=
d
2[sand Body [ | "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 | 0.0 | 0.0 | 0.00 0.00
=
3 [Total Wasteland 1.70 |18.48 | 1.09 [ 13.15 | 1.55 | 13.07 | 0.82 | 10.41| 0.15 | 1.59 | 0.61 | 6.26 | 3.05 | 22.38 | 0.37 | 4.78 | 0.41 | 2.50 | 2.70 |36.34 | 12.45 | 12.26
s
| Reservoir, nallzh, ponds | 000 [ 000 | 042 | 145 | 0.00 | 000 | 0.00 | 0.00 | 042 | 1.27 | 0.00 | 0.00 | 0.0 | 0.0 | 0.40 | 1.29 | 0.00 | 0.00 | 006 | 0.81 | 0.40 0.39
s
<
= [Total Waterbodies 0.00 | 0.00 | 0.12 | 1.45 | 0.00 | 0.00 | 0.00 | 0.00 | 0.12 | 1.27 | 0.00 | 0.00 | 0.00 | 0.00 | 0.10 | 1.29 | 0.00 | 0.00 | 0.06 | 0.81 | 0.40 | 0.39
&|crop Lands [ || "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 | 0.0 | 0.00 | 4.40 | 26.88 | 0.00 | 0.00 | 440 433
=
5
G |Fallow Lands [ || "0:00 [ 0.00 |T0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 115 | 11.81 | 0.0 | 0.00 | 0.00 | 000 | 937 | 5724 | 1.15 | 1548 | 11.67 | 11.49
O
<
Total Agriculture 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 1.15 | 11.81| 0.00 | 0.00 | 0.00 | 0.00 |13.77 |84.12 | 1.15 | 15.48 | 16.07 | 15.82
., |Urban Settlement [ 028 [ 3.04 | 0.00 | 0.00 | 029 | 245 | 0.00 | 0.00 | 0.5 | 159 | 0.00 | 0.00 | 047 | 125 | 034 | 439 | 0.00 | 0.00 | 0.00 | 0.00 | 123 121
5
= |Rural Settlement [ 0.00 [ 0.00 |T0.00 | 0.00 | 0.00 | 0.00 | 003 | 038 | 0.00 | 0.00 | 0.08 | 0.82 | 0.0 | 0.00 | 0.00 | 0.00 | 0.08 | 049 | 0.03 | 0.40 | 022 0.22
=]
=
3 | Industrial Settlement [ || 70337359 | 029 | 350 | 0.45 | 1.26 | 018 | 228 | 0.1 | 1.16 | 0.6 | 1.64 | 040 | 2.93 | 0.00 | 0.0 | 0.0 | 0.00 | 008 | 1.08 | 1.70 167
Total Settlement 0.61 | 6.63 | 0.29 | 3.50 | 0.44 | 3.71 | 0.21 | 2.66 | 0.26 | 2.75 | 0.24 | 2.46 | 0.57 | 4.18 | 0.34 | 4.39 | 0.08 | 0.49 | 0.11 | 1.48 | 3.15 | 3.10
Grand Total 9.20 [100.0 | 820 [100.0 [11.86 | 100.0 | 7.88 | 100.0 | 9.45 | 100.0 | 9.74 [100.0 | 13.63 [ 100.0 | 7.74 | 100.0 | 16.37 | 100.0 | 7.43 | 100.0 |101.59 | 100.00
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ﬂ‘lfﬁ'! N'w.'!ﬂ'! 79‘\?0'2 7§‘I!10'E 77‘2‘0‘0‘5 79’20‘10'5
AN
& AREA STATISTICS

z Classes

3 Area a

= Level-l Level-ll Colour  (Sq.Km.) % ';
SCRUB Scrub [ o068 07.39

Social Forestry I 057 06.20
PLANTATION | Plantation on Backfill [0 0.54 05.87
Plantatonon OB [ 166 18.04

Total Plantation 277 30.11 I

Total Vegetation 345 3750 |
g' Coal Quarry B 095 1033 §|
MINING AREA | Barren OB [ 030 0326 |7

Barren Backfilled NN 2.19 23.80
Total Aea Under Mining 3.44 37.39

b B 028 03.04
SETTLEMENTS| nqustrial I 033 0359
g Total Settlement 061 06.63 |
4 2
o WASTELAND ~ Waste Land N 170 1848 §|
TOTAL 9.20 100.00
| Cus
3 i WESTERN COALFIELDS LIMITED
d L b
e hle Land Reclamation Monitoring of OC Projects E
2 Subject Activity  [Name Designation Signature [Datc
o Land Reclamation Status of Prepared [ Tilak Mondall i
% Sasti OC Based on Satellite Data T b N once'| Chicf Manager
5 Legend | (IRSR2-14FX) of the year 2018 | Checked [A.K.Singh  [Chiel Manager
Road Approved| Rajneesh Kr.| HOD(G
03 |7Scale 025 0125 o 025Km
-J. | Leasehold No.
Plate - 5.1 — PreNe. L aRem[1]A4 [18 [o1]
79 s0e 191830 T bue 1 da0e 19200
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7V|Z‘0‘E WIP.'WE W'fo‘E 70'!!.'30‘5 73";'0‘5 WW:WE
g- _§ AREA STATISTICS
N Classes
\' Area o
ELevel-l Level-ll Colour (Sq.Km.)
Scrub Scrub [ 046 05.55
E _g Social Forestry [l 0.71 08.56
2 PLANTATION
8 PlantatononOB [ ] 1.60 19.30
Plantation on
Backfilled s 017 02.05
Total Plantation 248 2992
| E Total Vegetation 294 3546
g L
2
Coal Quarry B 133 16.04
MINING AREA | Water filled Quarry [l 0.21  02.53
Barren OB [ 213 2569
é. 3 Barren Backfiled [l 0.18 02.17
? Total Aea Under Mining ~ 3.85  46.44 |
SETTLEMENTS  Industrial I 029 0350
WASTELAND ~ Waste Land I 109 13.15
£ z
3 -Z WATERBODIES Reservoir, nallah [l 0.12 0145
TOTAL 8.29 100.00
o WESTERN COALFIELDS LIMITED
g Title . T e Job No.
g- : . Land Reclamation Monitoring of OC Projects 61910027
Subject . X Activity | Name Dexi Date
{;:d":::‘:‘(')“c“g:d"::;:"cmm Prepared [Tilak Mondal | Chief Mamager | o
Legend Data (IRSR2-L4FX) of the year 2018 | Checked [AKSingh | Chicf Manager | gt
- ™ Approved neesh K. [IOD(Geomatics| .
Road CmPJi [Scate 0 :azj h: «m:s Sheet
_ 2 : N —
Plate 5-2 :_ ..... Leaseho'd Q.‘-’ JMC—q Drg No. 02' Rev No.
79170E 791730 75180 79'1830°€ 791G0E 791930°E
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T9'18'45°E

20°715°N
"

20°1°30°N
"

20°0°45°N
"

20°00°N
"

T9°1930°E
AREA STATISTICS
Classes
Area 0
Level-l Level-l Colour  (Sq.Km.) AD
scRUB  Scrub 031 02.61

20°215°N

20°1°30°N

20°045°N

PLANTATION

MINING AREA | Barren OB

SETTLEMENTS

WASTELAND Waste Land

TOTAL

Social Forestry - 1.09 09.19

Plantation on OB - 2.33 19.65

Plantation on

ok [ 054 04.55
Total Plantation 3.96 33.39 I
Total Vegetation 427 36.00]

Coal Quarry

Bl :21 2707

Il o.05 00.42
0 158 13.32
Water filled Quarry - 0.45 03.79
Barren Backfiled [ 0-31 02.61

Total Aea Under Mining ~ 5.60 47.22

I 029 02.45
[ o.15 01.26

Total Aea Under Settiement 0.44 03.71

I 155 13.07

11.86 100.00

Coal Dump

Urban

Industrial

20°00°N

Legend

Road

z ‘ Custotme WESTERN COALFIELDS LIMITED
§ ] Title i L X Job No.
- | Land Reclamation Monitoring of OC Projects 361410027
| SuBJect . Activily Nume Designation Signature | Date
B:':g;;::lgnéa;::cjl::‘uior...‘ Prepared  [Tilak Mondal  (Chicl Manager | Lait
Data (IRSR2-LALX) of the year 2018| Chocked [AK Singh | Chief Manager | i
- Approved |Rajneesh Kumar|ITOD(Geomatics) | @3-
c ”‘P Ji Scale 04 02 O 0.4 Km Sheet
DrgNo. ' No.
Plate - 5.3 Suwt) ANl Copoy TEX ualrem 1]as |18 fos | "
raine roiguse
561410027 22
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79'5.'0'E 79‘6:30’E 79'7."0'5 79'7:30'5 791I‘0'E
~ AREA STATISTICS
; Classes
W I Area
Level-| Level-ll Colour  (Sq.Km.) %
S
£ z SCRUB Scrub B 139 1764
& 3
a S Social Forestry [ 026 0330
PLANTATION | pjantation on 0B [0 1.36  17.26
Plantation
on Backfill B o.12 0152
. | Total Plantation 174 2208
z
&1 K]
4 2 | Total Vegetation 313 39.72
coalQuary [ 202 2563
MINING AREA | Barren Backfilled [l 058  07.36
Barren OB [ ERPEERTRY
z . | Total Aea Under Mining ~ 3.72  47.21
g s WASTELAND WasteLand [ 0.82  10.41
Rural B ooz 038
SETTLEMENTS || 4 strial B 018 0228
= Total Settlement 021 0266
g £
81 2
4 g TOTAL 7.88  100.00
Customer =
WESTERN COALFIELDS LIMITED
e Land Reclamation Monitoring of OC Projects e T::,',.wm
Subject Activily  [Name Designation Signature | Date
L.and Reclamation Status of re 5 = > =
z . Ma:goli?c()a(!“:as':zonas:l:lliw P. perst Tm:‘m‘ ki My peess
S Legend | & Data (IRSR2-14KX) of the year 2018 | Checked JAKSingh | chicr Manager ook
> e Approved | Rajncesh Kr. | 1HOD(Geomatics) ™~
Plate - 5.4 | Leasehold Rl o L
: - . - e |HQ REM|1 A4 [10 |04 [revne
79°6'0°E 79°6°30°E 79°T0°E 79°7T30E 79"8'0°E
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1"17.'.W'E

79‘1.8'01

N'Sf.N'N

20'52.10'N

20'.’3‘2014

20°5130°N

20'510°N

To
Village Kanwa

Plate - 5.5

To
Village
Udasa

To
Umrer
Township

Legend
Rail
Road

[F:____-j Leasehold Boundary

T
20'SZ30°N

T
057N

AREA STATISTICS
Classes
Area 0,
Colour (Sq.Km.) %!

Social Forestry I 2.42 25.61
[ 159 16.83

Plantationon OB [ 1.32 13.97

Level-l Level-ll

Plantation on
PLANTATION | ‘g il

Total Plantation 5.33 56.40

Total Vegetation 5.33 56.40

Coal Quarry

Water filled
Quarry

I 103 10.90
o1t 01.16
MINING AREA| Coal Dump I 0.12 01.27
Barren OB [ 045 04.76
Barren Backfil [N 1.88 19.89
Total Aea Under Mining  3.59 37.99

Urban I 0.15 0159
[ 0.11 01.16
| Total Settlement 0.26 02.75
mo.15 01.59

I 0.12 01.27
TOTAL 9.45100.00

SETTLEMENTS | .
Industrial

WASTELAND  Waste Land

WATERBODY River/Nala

Custonser

WESTERN COALFIELDS LIMITED

T
20°510N

Tutle Job No.

Land Reclamation Monitoring of OC Projects 561410027

Subject Activity [Name L Date

Land Reclamation Status of’ R -~
Umrer OC Based on Satellite TEPRSC [Tulak Mondu{Chief Maneger | it

Data (TRSR2-L4FX) of the year 2018] Checked Jo K Singh  [Chief Manager | oo

Approved [Rajncesh Ki [HOD(Geomanics)| %

3 z &. TSGR 02 010 02Km Soew
’ A Drg No Kev Mo
AR Gy HO|REM|1]as |18 |05 |

701630

701T0E

70'160°E
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79’2"30'5 79‘3.'0'5 79'3:30’5 79"“0'5 79'4'.30'5 79'5“0"5 REA STATISTICS
N Classes
Area 0
g w#,a . | Levell  Levekll Colour (Sq.Km.) %
& K]
& 4 § | scrus Scrub [ 044 0452
Plantation on OBI 142 14.58
PLANTATION
Social Forestry [l 068 06.98
) Total Plantation 210 21.56
§' Pimpalgaon Vilage § Total Vegetation 254 26.08
]
CoalQuarry [ 209 2146
Water Filled 0.06 .62
MINING AREA Qua"y - e
Barren OB I 295 3029
E i} Coal Dump I 010 0103
£l 2 Total Aea Under Mining  5.20 53.39
wasTELAND Waste land [ 061 06.26
AGRICULTURE Fallow Land | | 1.15 11.81
- Rural Settlement I 008 00.82
£ i z SETTLEME"“IIndustrial
T - 0.16 i
i £ \ B Settlement iod
' \ | Total area under Settlement 0.24  02.46
e TOTAL 9.74 100.00
i WESTERN COALFIELDS LIMITED
£ Tite . — 7 JobNo
81 Land Reclamation Monitoring of OC Projects St
8 " Land Reclamation Status of st I v pree |
Legend Ukni OC Based on Salellite Daa [ T-rer | Moo [(WerVarsger | 5 -
(IRSR2-L4FX) of the year 2018 [ Chesked [AKSimgh ehier Munsger | w2
= Approved | Rajocesh Kr. | HOD(Geomatics) | -
----- - ) empds [ ™ [
~~~~~ e Plate - 56 ) bty [P o
79°230°E 79°30°E 79'330°E 79°4'0°E 79°4'30°E 79°5'0°E
Job No 561410027
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79'3'.30‘5 79‘4‘0"5 79'4:30'5 79'5.'0'5 79'5?47‘E 79'6;0'5
N AREA STATISTICS
] Classes Area
W e Level-l Level-ll Colour (Sq.Km.) %
s SCRUB Scrub [ 1.00 07.34
; g Social Forestry - 1.31 09.61
2 F Plantation on
& | PLANTATION | gacifilled [ 010 00.73
Plantation on OB | 1.19 08.73
| Total Plantation 260 19.08
3 . | Total Vegetation 360 26.41
] e
* Coal Quarry - 291 21.35
vinncarea | Coalump [ 0.1 00.81
Backfill I 048 0352
£ z BarenoB [ 291 2135
g 3
) 2 Total Aea Under Mining 6.41 47.03
WASTELAND ~ Waste Land [ 305 2238
Urban B 017 o125
SETTLEMENTS
1 § Industrial [ 040 0293
= Total Settlement 0.57 04.18
TOTAL 13.63 100.00
g A WESTERN COALFIELDS LIMITED
2] Title Job No
= Land Reclamation Monitoring of OC Projects |'sq1410027
bufjcc;;k l on'S . Activity  [Name Designation Signamure | Date
and Reclamation Status o - — -
Legend Niljai OC Based on Satellite Data p_""'md [Tl Mondat '“hf°m"m” e
(IRSR2-1.4FX) of the year 2018 | Checked |AK.Singh | Chief Manager | 42
Approved |Rajneesh Kr. [HOD(Geomatics)| G
E_ s Rogd Scale 035 0475 0 0,35 Km Sheet
gl | Leasehold - No. N
I Plate - 5.7 Drg No. [Falrem]i as 18 [07] Rev No.
79°330°E 79°40°E 79°430°E 79°50°E 79°530°E 79°60°E
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79°10°E

79°130°E

79°20°E

79°230°€

79°30°E

20°8'0°N
1

ZO'T;SO'N

To Warora

I

20°7'0°N

To Wani

20'6‘.30'N

206"

20°530°N
[
®
Q
[]
3
Q

To Majri Basti

Plate - 5.8

T
20°8'0°N

T
20°7'30°N

T
20°7'0°N

T
20°6'30°N

T
20°6'0°N

79130

79°20°E

79230

79°30°E

79'330°E

AREA STATISTICS

Classes

Level-ll Colour

Level-l Ares %

(Sq.Km.)

SCRUB Scrub

[ 0.19 02.45
Social Forestry [ 1.35 17.44
PLANTATION | Plantation on I 0.17 0220

Backﬁll_
Pol?antatlon on Il 167 2158
Total Plantation 3.19 41.21
Total Vegetation 3.38 43.67
CoalQuarry [ 2.73 35.27
Water filled B 0.12 0155

Quarry
Barren OB [ 0.08 01.03

Barren Backfilled Il 0.62 08.01
Total Aea Under Mining  3.55 45.87

I 034

N 0.37 0478
I o.10 01.29

MINING AREA

SETTLEMENTS Urban 04.39

WASTELAND Waste Land
WATERBODIES Nallah

TOTAL 7.74 100.00

Customer

WESTERN COALFIELDS LIMITED

Title

- Subject Activity  [Name
Land Reclamation Status of

Mo New Majri OC based on Satellite e

& Data (IRSR2-L4FX) of the year 201§ (Pecked A K Singh

Job No.

Land Reclamation Monitoring of OC Projects Gtons

Designation Signanre | Date

Prepared | Tilak Mondal | Chicl Manager Foriek.

Chicl Manager (2ot

Approved | Rajncesh K, |HOD(Geomatics) | s

‘ CWIPJL‘ Scale 250125 0 0.25 Km ‘Sheet

Suired) Al Copn 2% |H|REM|1 A4 18 | 08 || koo
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AREA STATISTICS -~
Classes p
Level-l  Levell Colour Area % ~a
(Sq.Km.) .
g [Scrubs 3 056 342 e £
& . . B
® Total Scrub 0.56 3.42 8
PLANTATION | Social Forestry 1 002  0.12
Total Plantation| 0.02 0.12
Total Vegetation| 0.58 3.54
Coal Quarry e 065 397
MINING AREA
Barren OB Dump [0 088  5.38
- Customer
Total Area Under Mining 153 9.35] WESTERN COALFIELDS LIMITED
. 9 Tul . s ¢ Job No.
4 AGHIGULRIE [k andn (I WAL B Legend " Land Reclamation Monitoring of OC Projects S51310027 E
H Crop Lands == 440  26.88 Subject Activity [Name Desgmton [Signamore | ute | &
Land Reclamation Status of - e
Total Agriculture| 1377 84.12 Road Makardhokra-111 OC based on Satellite |_roro |k Mondal[Chict Munsger | - o
Data (IRSR2-L4FX) of the year 2018 | Checked fAKSingh | hief Manager
SETTLEMENTS |Rural Settlement [N 008 049 Canal Aproved [Ramecsh K [TTOPG "
—— Salke o
WASTELANDS |Waste Lands — 041 250 i ! Leasehold Boundary Plate - 5.9 F 03 o150 o3km | Sheet
R VI | A s ;- . Drg No. Rev No.
Total | 16.37]100.00 Harem|[1]a4[18 | oo || RevNo
N'!!VQ % ‘2"16‘ nru‘m PI"!'V‘
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7970 79°730E 7980 79'830°E 79°90°
[AREA STATISTICS
N Classes
Level-l  Level-ll Colour Area %
w (Sq.Km.)
Z
& =
§- i Scrubs B 205 2759
= ES Total Scrub | 205 2759
PLANTATION Social Forestry 013 175
Total Pl 013 175
Total Vegetati 218 29.34
Coal Quarry - 045 6.06
MINING AREA Barren OB Dump [ oes sss
Z
3 g Coal Dump Bl o2 e
P B3 Total Area Under Mining 1.23  16.55
£ >
AGRICULTURE Fallow Lands [ ] 115 1548
Total Agriculture 1.15 1548
Rural Settlement - 0.03 040
SETTLEMENTS
Industrial Settlement I oos 108
Total Settlement 011 148
E | WaSTELANDS Waste Lands I 270 33
5 2
2 £ | WATERBODIES Reservoir, nallah, ponds - 008 081
Total | 7.43 100.00
Legend
—— Road
i
z L ! Leasehold
] g —
7 ¢
E3 o
2
Customer
WESTERN COALFIELDS LIMITED
e Land Reclamation Monitoring of OC Projects mn;:m‘m7
Subject z Activity ﬁ:c Desigaation Sigmruee | Date
L.and Reclamation Status of il e T
Pengangs OC based on Sutellite - "
| Data (IRSR2-14FX) of the year 2018 | Cheked AR Soeh  JChictMaoager | en
~ Appeoved | Rajnccsh Kr. | O Geomatics) | 5,
Plate - 5-10 @ C”I-PJC: Sk or o1 ¢ caem | Sheet
Wbl Dry No. Rev No.
79°70°E 79°T30°E 79°80°E 79°80°E 79°90°E o g4 [Holreml1]a 18] 10
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STATUS OF LAND RECLAMATION IN SASTI OCP

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.2

STATUS OF LAND RECLAMATION IN PADMAPUR OCP

G
=
h'd
g
=
@
]
<

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.3
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STATUS OF LAND RECLAMATION IN DURGAPUR OCP

Area (Sq. Kms.)

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.4

STATUS OF LAND RECLAMATION IN MUGOLI OCP

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.5
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STATUS OF LAND RECLAMATION IN UMRER OCP

E Year
x

o m2016
o

© 2017
< m2018

Settlement Plantation Vegetation cover Mining Area

Landuse /Cover Classes

Figure - 5.6

STATUS OF LAND RECLAMATION IN UKNI OCP

G
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-

Settlement Plantation Vegetation Fallowland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.7
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STATUS OF LAND RECLAMATION IN NILJAI OCP

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.8

STATUS OF LAND RECLAMATION IN NEW MAJRI OCP

A
£
X
o
-
(1]
Q
<

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure - 5.9
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STATUS OF LAND RECLAMATION IN MAKARDHOKRA-III OCP

Settlement Plantation Vegetation Wasteland  Mining Area
Cover

Landuse /Cover Classes

Figure —5.10

STATUS OF LAND RECLAMATION IN PENGANGA OCP

Settlement Plantation Vegetation Wasteland  Mining Area

Landuse /Cover Classes

Figure - 5.11
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19:82008,-79.30799, 139°
10:Dec2018 15:58:56

Photograph -5.1: Plantation on Backfill in Sasti OCP

Latitude 20.017887 20°1'4"N
Longitude 79.318537 79°19'6"E 30°C
2018-12-09(Sun) 03:53(PM) 86°F

Photograph — 5.2: Plantation on OB dump in Padmapur OCP

Job No 561410027 35



CMPDI

"~ 20519.93246, /79.11551,334°
12 Dec 2018 15:30:09

Photograph — 5.3: Plantation on OB dum in Mugoli OCP

Decimal DMS .!

® Latitude 20.017887 20°1'4" N
~~~~~~ Longitude 79.318537 | 79°19'6"E | 30°C
e 2018-12-09(Sun) 03:54(PM) 86°F

Photograph — 5.4: Plantation on OB dump in Durgapur OCP
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UMRER OCM, PLANTATION ON OB
DUMP

Decimal — DMS ~ e
Latitude 20.870633 20°52'14"N ;
Longitude 79.29531 79°1743"E| 26°C

2018-07-18(Wed) 01:25(pm) 9
Photograph — 5.5: Plantation on External OB Dump in Umrer OCP

20.0265290, 79.0638120
11 Dec 2018,-15:30:09

Photograph — 5.6: Plantation on External OB Dump in Ukni OCP
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19.9666, 79.10059, 188°
12 Dec 2018 16:16:46

Photograph — 5.7 : Plantation along road side in Niljai OCP

20.09203, 79
| 11:Dec 2018 12:21:16°
L - -w z %
Photograph — 5.8 : Plantation along embankment in New Majri OCP
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!
TUDE  -20"

Photograph — 5.9: Social Forestry in Makardhokra - 111 OCP

Q7 388; 7958:/69, 279"
12 Dec 2018 14:02:38

Photograph — 5.10: Avenue Plantation in Penganga OCP
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6.0
6.1

6.2

6.3

Land Reclamation Status in South Eastern Coalfields Limited

Following ten opencast projects of SECL producing 5 million cubic m. or more (Coal+OB)
together were taken up for land reclamation monitoring during the year 2018-19:
= Dipka

= Gevra

= Kusmunda

= Manikpur

» Dugga

= Bishrampur

= Chirimiri

= Rajnagar

= Dhanpuri

= Jamuna

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 cover / class present in the mine
leasehold boundaries of the above projects for the year 2018 are shown in the Table -6.2.
Land use / cover maps derived from satellite data are shown in Plate 6.1 - 6.10. Reports
on land reclamation status of the above mentioned projects, were also prepared for the
year 2008 to 2017 on annual basis. Year wise changes in the different land use / cover
classes in last three years based on satellite data are depicted in Bar Charts in Fig. 6.2 -
6.11.

Study reveals that in the projects of SECL as mentioned above, out of total 70.77 Km?
excavated area; 51.25 Km? area (72.42%) is under reclamation, out of which 25.62 Km?
(36.20%) area has already been biologically reclaimed and 25.63 Km? (36.22%) area is

under technical reclamation.
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6.4

6.5

6.6

6.7

6.8

After analyzing the satellite data of the year 2018, it is evident that area under land
reclamation has increased from 48.34 Km?in the year 2017 to 51.25 Km?in the year 2018
in the above ten opencast projects of SECL in a period of one year. There is an increase
of 2.91 Km? of area under reclamation in SECL with respect to the previous year 2017, out
of which, there is an increase of 0.66 Km? in biological reclamation and 2.25 Km? area

under technical reclamation (barren backfilling) respectively in the year 2018.

Study indicates that overall all the projects of SECL considered for this study indicate
increase or static trend in biological reclamation (plantation on backfill) except for Manikpur,
Bishrampur and Rajnagar opencast projects with respect to the year 2017. This may be
due to OB dumping on vegetated backfilled area due to constrain of dumping space in

these projects

There has been increase in area under technical reclamation (backfilling) overall but in
projects like Kusmunda & Jamuna OCPs where area under technical reclamation has
reduced marginally as compared to the year 2017, it seems that more backfilled areas have

come under plantation (Biological Reclamation).

Study indicates that in Manikpur and Bishrampur opencast projects, total area under
plantation (Green Cover) in the year 2018 has reduced marginally with respect to the year
2017 because of the OB dumping on vegetated backfilled / OB Dump area due to constrain

of dumping space.

Out of 10 projects of SECL, Bishrampur (90.23%) ranks on top for land reclamation
followed by Jamuna OCP (90.02) and Rajnagar (89.67%) in the year 2018-19.
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Table-6.1

Project wise Land Reclamation Status in Opencast Projects of SECL
(> 5 million Cu. M. of Coal+OB) based on Satellite Data of the Year 2018

(Area in Sq. Kms.)

Total Plantation Total Area under
Sl. Project | Leasehold Technical Reclamation | Biological Reclamation Other Plantations Area under | Total Excavated Plantation Total Area under
No. Area Area under Backfilling Plantation on Excavated / | Plantation on External | Social Forestry, Avanue Active Mining Area (%Green Cover Reclamation
Backfilled Area Over Burden Dumps Plantation Etc. Generated in Leasehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 |Dipka 19.99 2.43 2.54 0.56 0.60 1.41 1.39 1.52 1.56 3.35 3.57 6.34 6.71 3.49 3.55 2.99 3.14
38.33% 37.84% 8.83% 8.94% 52.84% | 53.23% 17.47% | 17.73% | 47.16% | 46.77%
2 |Gevra 41.84 7.47 7.92 2.28 2.28 3.84 3.87 2.84 2.92 5.08 5.15 14.83 15.35 8.96 9.07 9.75 10.20
50.36% 51.59% 15.39% 14.85% 34.25% | 33.56% 21.42% | 21.66% | 65.75% | 66.44%
3 |Kusmunda 16.72 2.61 2.44 0.78 0.96 2.08 2.18 1.49 1.52 2.59 3.13 5.98 6.53 4.36 4.66 3.39 3.40
43.63% 37.37% 13.07% 14.70% 43.30% | 47.93% 26.05% | 27.87% | 56.70% | 52.07%
4 [Manikpur 19.44 1.10 1.13 0.88 0.70 1.24 1.30 0.67 0.47 2.52 2.23 4.50 4.06 2.79 2.47 1.98 1.83
24.44% 27.83% 19.56% 17.24% 56.00% | 54.93% 14.36% | 12.70% | 44.00% | 45.07%
5 [Dugga 5.41 1.32 1.55 1.86 1.87 0.14 0.14 0.00 0.00 0.48 0.48 3.66 3.90 1.99 2.01 3.18 3.42
36.11% 39.74% 50.75% 47.95% 13.13% | 12.31% 36.84% | 37.15% | 86.87% | 87.69%
6 |Bishrampur 15.23 3.69 3.99 8.16 8.11 0.00 0.00 0.22 0.22 1.36 1.31 13.21 13.41 8.38 8.33 11.85 12.10
27.91% 29.75% 61.79% 60.48% 10.30% | 9.77% 55.02% | 54.69% | 89.70% | 90.23%
7 |Chirimiri 6.51 1.32 1.44 1.04 1.06 0.00 0.00 0.83 0.83 0.43 0.33 2.79 2.83 1.87 1.89 2.36 2.50
47.31% 50.88% 37.28% 37.46% 15.41% | 11.66% 28.73% | 29.03% | 84.59% | 88.34%
8 [Rajnagar 8.61 2.07 2.12 3.64 3.61 0.00 0.00 0.60 0.71 0.72 0.66 6.42 6.39 4.24 4.32 5.70 5.73
32.17% 33.18% 56.62% 56.49% 11.21% | 10.33% 49.19% | 50.17% | 88.79% | 89.67%
9 |Dhanpuri 14.59 0.04 1.24 1.20 1.83 2.16 1.58 0.09 0.10 1.44 2.00 2.68 5.07 3.45 3.51 1.24 3.07
1.49% 24.46% 44.78% 36.09% 53.73% | 39.45% 23.65% | 24.06% | 46.27% | 60.55%
10 [Jamuna 8.85 1.34 1.26 4.57 4.60 0.01 0.00 0.21 0.21 0.59 0.65 6.50 6.51 4.79 4.81 5.91 5.86
20.62% 19.35% 70.31% 70.66% 9.08% 9.98% 54.12% | 54.35% | 90.92% | 90.02%
TOTAL 157.20 23.38 25.63 24.96 25.62 10.89 10.46 8.47 8.53 18.56 19.52 66.90 70.77 44.32 44.61 48.34 51.25
34.95% 36.22% 37.31% 36.20% 27.74% | 27.58% 28.19% | 28.38% | 72.26% | 72.42%

Note: In reference of the above Table, different parameters are classified as follows:
Area under Biological Reclamation includes Areas under Plantation done on Backfilled Area Only.

SRR

Area under Technical Reclamation includes Area under Barren Backfilling only

Area under Active Mining Includes Coal Quarry, Advance Quarry Site, 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 the Table above..

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

m

where % is in terms of “Leasehold Area”.

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

»
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PROJECTWISE STATUS OF LAND RECLAMATION IN 10 O/C PROJECTS OF SECL FOR THE YEAR 2018

45

M Leasehold Area

M Excavated Area

1 Under Reclamation

AREA IN sQ. KMS.

81

DIPKA GEVRA KUSMUNDA  MANIKPUR DUGGA BISHRAMPUR ~ CHIRIMIRI RAJNAGAR DHANPURI JAMUNA

OPENCAST PROJECTS

Fig.6.1: Project wise Land reclamation status in OC projects of SECL in the year-2018
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Table 6.2

Project wise Area Statistics of Land Use / Cover in OC Mines (> 5 mcu.m.) of SECL based on Satellite data of the Year 2018
(Area in Km?)

LAND USE / COVER CLASSES [cotourocoe| [ DIPKA GEVRA | KUSMUNDA | MANIKPUR | DUGGA | BISHRAMPUR | CHIRIMIRI | RAJNAGAR | DHANPURI | JAMUNA TOTAL
Area | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | %
. | Dense Forest I | o0 000 | 000 000 | 000 000 [ 000 000 | 000 000 | 000 000 | 000 000 | 000 000 | 0.00 000 | 000 000 | 000 000
¢ |open Forest I | oot 005 | 000 000 | 000 000 | 087 447 | 000 000 | 000 000 | 060 923 | 001 012 | 107 731 | 000 000 | 256 163

Total Forest (A) 0.01 [ 0.05 | 0.00 [ 0.00 [0.00 [ 0.00 [087 ] 447 [0.00 ] 000 [ 000 [ 000 | 060 [ 923 [001] 012 [ 107 [ 731 [0.00 [ 000 [ 256 [ 163
§ [Scrubs (B) [ [[ 208 [ 1041 | 401 [ 9590 [ 124 [ 744 | 268 [ 1377 [ 019 [ 352 | 035 | 230 | 144 | 2218 [ 028 [ 325 | 271 [ 1859 | 021 [ 237 [ 1520 [ 9.67
¥ [Social Forestry (C) I | 156 780 | 292 698 | 152 909 | 047 242 | 000 000 | 022 141 | 083 1274 | 071 819 | 010 070 | 021 237 | 853 542

Plantation on External OB Dump [ 1|13 69 | 387 925 | 218 1306 | 130 668 | 014 258 | 000 000 | 000 000 | 000 000 | 158 1083 | 000 000 | 1046 665
é
2 [Plantation on Backill/ Excavated Area [ ]|o60 300|228 545 |09 573 |070 362 | 187 3460 | 811 5324 | 106 1627 | 361 4192 | 183 1254 | 460 5196 | 2562 16.30

(Biological Reclamation)

Total Area under Plantation (Green Cover) (D) 3.55 | 17.75 | 9.07 [ 21.68 | 4.66 | 27.88 | 2.47 | 12.72 | 2.01 [ 37.18 | 8.33 [ 54.65 | 1.89 [ 20.01 | 4.32 [ 50.11 | 351 [ 24.07 | 4.81 | 54.33 | 4461 | 28.38

Total Vegetation (A to D) 5.64 | 28.21 | 13.08 | 31.27 [ 5.90 | 35.32 [ 6.02 | 30.96 [ 2.20 | 40.70 [ 8.68 | 56.95 | 3.94 | 60.42 [ 4.61 | 53.48 [ 7.29 | 49.97 [ 5.02 [ 56.70 [ 62.36 | 39.67

Coal Quarry I | 323 1617 | 413 | 987 | 248 1480 | 186 956 | 000 000 | 003 020 | 025 384 | 029 337 | 153 1048 | 000 000 | 1380 878
£ |coal Dump I 016 080 | 029 069 | 008 046 | 007 037 | 000 | 000 | 008 053 | 004 061 | 003 039 | 009 062 | 0.00 000 | 08 | 054
H
& |Advance Quarry Site [ J|oo4 02 |003 007 |001 o004 |007 038 [000 000 | 000 000 | 003 046 | 000 000 | 017 = 116 | 000 000 | 035 022
ﬁ Quarry Filled With Water I | 0w [ 070 | 070 167 | 057 343 | 023 118 | 043 883 | 120 790 | 001 05 | 034 395 | 021 144 | 065 735 | 454 289
~ [Total Area under Active Mining (F) 3.57 | 17.87 | 5.5 [ 12.30 [ 3.13 [ 18.73 [ 223 [ 11.49 [ 0.48 | 888 | 131 [ 863 | 033 [ 506 | 0.66 | 7.71 [ 2.00 [ 13.70 | 0.65 | 7.35 [ 19.52 [ 12.42
¢ |Barren OB Dump (G) [ ]|o8 42 | 115 275 | 033 19 | 110 565 | 006 111 | 000 000 | 000 = 000 | 0.10 | 116 | 214 1467 | 000 000 | 572 @ 364
£ | Area under Barren Backfilling I | 254 1271 | 792 | 1893 | 244 | 1460 | 113 | 581 | 155 2858 | 399 = 2619 | 144 | 2209 | 212 2467 | 124 850 | 126 1424 | 2563 16.30
§ |(Technical Reclamation)

& [Total Area under Technical Reclamation (H) 254 [ 1271 | 7.92 | 18.93 [ 2.44 [ 14.60 | 113 | 581 | 1.55 | 28.58 | 3.99 [ 26.19 | 1.44 | 22.09 | 2.12 | 24.67 | 1.24 | 850 | 1.26 | 14.24 | 25.63 | 16.30

Total Area under Mining Operations (F+G+H) 6.95 | 34.78 [14.22 [ 33.98 | 5.91 [ 35.32 [ 4.46 [ 22.95 | 2.09 [ 3857 | 530 | 34.82 [ 1.77 [ 27.15 | 2.89 [ 33.54 | 5.38 [ 36.87 | 1.91 [ 21.59 [ 50.87 | 32.36
, |Waste Lands [ | 320 1601 | 495 1183 | 117 | 699 | 093 478 | 0.24 444 | 017 110 | 061 936 | 049 225 | 099 678 | 065 7.35 | 1310 833
£ |Fly Ash Pond / Sand Body [ J|ooo 000|000 o000 |006 033 |069 355 | 000 000 | 000 000 | 000 000 | 000 000 | 0.00 000 | 000 000 | 0.75 047
:

Total Wasteland (1) 3.20 [ 16.01 | 4.95 [ 11.83 [ 1.23 [ 7.32 [162 | 833 [ 024 | 444 | 017 [ 110 | 061 [ 936 [ 0.19 [ 225 [ 0.99 [ 6.78 | 0.65 | 7.35 | 13.85 | 8.81
£ |Reservoir, nallah, ponds I | 02 210 | 025 | 060 | 017 099 | 159 | 817 | 000 | 000 | 003 020 | 004 06l | 025 290 | 002 | 014 | 000 000 | 276 | 176
 [Total Waterbodies (3) 042 | 210 | 025 ] 060 | 017 [ 0.99 [ 159 [ 8.17 [ 0.00 | 000 | 003 [ 0.20 [ 0.04 | 061 | 025 ] 290 | 0.02 [ 0.14 | 0.00 [ 0.00 [ 2.76 | 176
, |crop Lands [ J|o1 09 |08 19 |06 407 |03 154 | 000 000 | 005 033 | 000 000 | 002 023 | 000 000 | 000 000 | 206 131
¢ |Fallow Lands [ ]| 18 905 | 534 1275 | 183 1096 | 484 2487 | 08 1591 | 093 607 | 000 000 | 038 440 | 078 535 | 113 1277 | 17.89 1138
" [Total Agriculture (K) 1.99 | 9.95 | 6.7 | 14.73 | 251 | 1503 | 5.14 | 2641 | 0.86 | 1591 | 0.98 | 6.40 | 0.00 | 0.00 | 0.40 | 4.63 | 078 | 535 | 1.13 | 12.77 | 19.95 | 12.69

1
Urban Settlement [ | 03 180 | 081 | 1294 | 019 | 111 | 003 | 045 | 000 | 000 | 000 | 000 | 043 | 200 | 021 | 238 | 0.00 | 000 | 000 | 000 | 172 | 109
I
§ |Rural Settlement I | 057 285 | 109 | 261 | 028 | 167 | 029 | 149 | 000 | 000 | 003 | 020 | 000 | 000 | 006 | 070 | 0.09 | 062 | 009 | 102 | 250 | 159
g I
§ |Industrial Settlement | | | 086 430 | 127 | 304 | 054 | 324 | 030 | 1.54 | 002 | 038 | 005 | 033 | 0.03 | 046 | 001 | 012 | 004 | 027 | 005 | 057 | 317 | 2.02
Total Settlement (L) 1.79 | 895 | 317 | 7.59 | 1.01 [ 6.02 | 062 | 3.18 | 0.02 | 0.38 | 0.08 | 053 | 0.6 | 2.46 | 0.28 | 3.20 | 013 [ 0.89 | 014 | 159 | 7.39 | 4.70
Grand Total 19.99 [100.00 | 41.84 [100.00 | 16.72 [100.00 | 19.44 [100.00 | 5.41 [100.00 | 15.23 [ 100.00 | 6.51 [100.00 | 8.61 [100.00 | 14.59 [1100.00 | 8.85 | 100.00 | 157.20 | 100.00
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82°39'0"E 82°3 .1 '0"E 82"3'2'0"E 82°3?'0"E Area Statistics (Area in Sa Kims)
N Land Use / Cover Classes Colour Area %
A Level -1 Level -1I Code
|Forests Dense Forests | 0.00 0.00
Open Forests = 0.01 0.05
g Total Forest(A) 0.01 0.05
f;‘ Scrubs Scrubs (B) | 208 1041
?&" Social Forestry =1 1.56 7.80
Plantation [Plantation on OB Dump 139 6.95
Plantation on Backfill — 0.60 3.00
Total Pl ion (C) 355 1775
Total Vegetation (A+B+C) 564 | 2821
Coal Quarry | 323 16.17
Advance Quarry Site 0.04 0.20
Barren OB Dump [ 0.84 4.20
MiningArea | g ren Backfilled area ] 254 | 1271
Coal Dump == 0.16 0.80
Quarry Filled with Water _ 0.14 0.70
Total Area under Mining (D) 6.95 34.78
Waste Land w/ wo Scrubs [ 3.20 16.01
Fly Ash / Sludge Pond 000 | 000
Waste Lands | gyjlied Land — | o000 | 000
Sand Body — 0.00 0.00
Total Wasteland (E) 320 | 1601
Waterbodies | Reservior, Nallah, Ponds (F) | 042 210
Agriculture Crop Lands 0.18 0.90
Fallow Lands 181 9.05
Total Agriculture Land (G) 1.99 9.95
Urban Settlement = 036 | 180
A . Settlement | Rural Settlement — 0.57 285
DIPKA OPENCAST PROJECT | Industrial Settlement [ 0.86 4.30
Total Settlement (H) 179 | 895
Grand Total (A to H) 19.99 | 100.00
Legend
g Settlement
o —— Roads
& +++ Rail
[ Dipka OCP Leasehold Boundary (31Mty)
cistomer - South Eastern Coalfields Limited
Job Title  Land Reclamation Monitoring of Leasehold Area of Dipka OCP (31 Mty) SJ&E 1’:&,7
|Subject |activiy | Name  Desi
Land Usel Cover Map of D'E\m OCP [Prepared  |Rekesh Renjen [ st Mgr(RSC) e
ffa'sﬂ"n’fi?i? ot veor 2018 Eﬁm’ & roineesn xumer o0 (Geomatics] i
Plate - 6.1 cmfn/i Scale 0 o4 o6 oo |restiort
gy SO <s. | Rev. No. O
82°30'0"E 82°35'0"E 82°32'0"E 82°33'0"E . [Ore- No.
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82‘3l3'0"E 82°34'0'E 82'3?‘0"E 82‘31.:‘»'0"5 82‘3‘.1'0"5 82'3:I3'0"E ] Area Statistics I [(area in sq. Kms) |
[ N Land Use / Cover Classes Colour | o o0 &
‘ ‘ level-1  [Level-n Code
Forests Dense Forests [ ] 0.00 0.00
Open Forests I 0.00 0.00
Total Forest(A) 0.00 000
|Scrubs Scrubs (B) mm | 401 959
Social Forestry —-— 292 6.98
z Plantation Plantation on OB Dump | ] 387 925
z /p | 5 Plantation on Backfill mem | 228 | 545
81— 3: & Total Plantation (C) 907 | 2168
i A Total ion (A+B+C) 1308 | 31.27
Coal Quarry _— 413 987
! y Advance Quarry Site 0.03 0.07
;\\k g o Barren OB Dump [ 115 275
w Mining Area | g, 1o Backfilled area | 792 18.93
Coal Dump [ 0.29 0.69
s e Quarry Filled with Water ] 0.70 167
Total Area Under Mining (D) 1422 | 3398
g Waste Land w/ wo Scrubs ] 4.95 1183
= Fly Ash / Sludge Pond 0.00 0.00
& [Weste Lands | Glied Land —3 | ooo | 000
Sand Body — 0.00 0.00
Total (E) 495 11.83
Reservior,Nallah,Ponds (F) ) 025 060
Agriculture Crop Lands 083 198
Fallow Lands 534 | 1275
Total Agriculture Land (G) 617 | 14.73
Urban Settlement = 081 194
z Rural Settiement [ 109 261
§ Industrial Settlement ] 127 3.04
. & Total H) 317 | 759
GEVRA OPENCAST PROJECT Grand Total 2184 | 10000
Legend
» Settlement
Roads
z
S
] .
| +H++ Rail
8
D Gevra OCP Leasehold Boundary (45 Mty)
Customer s e
South Eastern Coalfields Limited
Job Title | ng Rectamation Monitoring of Leasehold Area of Gevra OCP (45 Mty)| JOD NO-
- [Subject [ Actity [ Name | Designation [se:
= s g::ng U:e‘ﬁcw;v Map dstie;n I:euued B[R Ranen [ SeMerRSC) | Gnr
£ ] T - (45 Mity) based on Satelite [=— -
§ Plate — 6.2 & Data (IRS-1D-L4FX) of 2018 Shevtes by | mwmr | HoniGeomatica] .
s S Scale sh f
B T . ""PJi 001503 06 09 12 il
T iy SOOI s | Rev.No. O

1
82°330"E 82°34'0'E 82°35'0"E 82°36'0"E 82°37T'0'E 82°38'0"E
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82°390"E 82°400"E 82°410"E 82°420°
‘ N Land Use / Cover Classes Colour — %
= Z [ewl-1 Level -1l Code
&1 -:g,' Forests Dense Forests - 0.00 0.00
E N Open Forests ] 0.00 0.00
N Total Forest (A) 0.00 0.00
Scrubs Scrubs (B) | 124 7.44
Social Forestry | | 152 9.09
Plantation | piantation on OB Dump ] 218 13.06
Plantation on Backfill = 0.96 573
Total Plantation (C) 466 2788
Total ion (A+B+C) 590 3532
Coal Quarry . | 248 14.80
Advance Quarry Site 0.01 0.04
. Barren OB Dump I 033 199
£ |MiningArea | . o Backfilled area . | 244 14.60
T Coal Dump mmm | o008 0.46
q Quarry Filled with Water mmm | os7 343
Total Area Under Mining (D) 591 3532
Waste Land w/ wo Scrubs N 147 6.99
Fly Ash / Sludge Pond 0.00 0.00
Waste Lands| ieq Land — | ooo 0.00
Sand Body — 0.06 033
Total Wasteland (E) 123 732
dies | Reservior,Nallah,Ponds (F) | I 017 099
Agriculture Crop Lands 0.68 407
Quarry No. 3(A) Fallow Lands 183 10.96
= Total Agriculture Land (G) 251 15.03
fg Urban Settlement | 0.19 141
g Settlement | Rural Settlement — 0.28 167
o Industrial Settlement  — 054 3.24
KUSMUNDA OPENCAST PROJECT Total Settlement (H) 101 6.02
Grand Total 16.72 100.00
Legend
Settlement
—— Roads
+++  Rail
D Kusmunda OCP Leasehold Boundary (36 Mty)
z
S [customer 2 Tl
T South Eastern Coalfields Limited
& |Job Title Land Reclamation Monitoring of Leasehold Area of Kusmunda OCP(36 Mty) 5{%&1’3&37
[Bubject [Acivity Name  Designation sgmture
5 Gy nson St b e T P+ V6 e
PI ate _ 6-3 (IRS-1D-L4FX) of the Year 2018. o boay™ Raj 0D(Geomatics) ({.-
‘ | FAY cw sca\l)ems 03 06 09 12 ke
82°390"E 82°400"E 82°41'0"E 82°400'E bt I S W [ Rev o 0
Drg No.  [FOREMZAATIE[0]3)
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g 82420E 82°430°E 824 0E 82°450°E 82°460°E | Area Statistics |
o
&7 Land Use / Cover Classes Colour
& / Area %
N Level -1 Level -1I Code
A Forests Dense Forests [ 0.00 0.00
Open Forests | ] 0.87 4.47
Total Forest (A) 087 4.47
Scrubs Scrubs (B) [—] 268 13.77
Social Forestry | 0.47 242
Plantation | piantation on OB Dump = 1.30 6.68
Plantation on Backfill | 0.70 3.62
Total F (©) 247 1272
z Z Total (A+B+C) 602 | 3096
8] B Coal Quarry —-— 186 956
]
& o Advance Quarry Site 0.07 0.38
. Barren OB Dump | | 1.10 565
MiningArea | g, en Backfilled area == 113 581
Coal Dump | ] 0.07 0.37
gﬁi‘;iFi/N Quarry Filled with Water ] 023 118
iy A [Total Area Under Mining (D) 4.46 2295
Waste Land w/ wo Scrubs ] 093 478
Fly Ash / Sludge Pond 0.00 0.00
[Waste Lands| g, jief L and == 0.00 0.00
WESTERN QUARRY Sand Body ‘ 069 358
z : i Total d(E) 162 833
[ . T |Waterbodies | Reservior. Nallah. Ponds ()| I 159 817
8 | agricutture |Crop Lands 030 | 154
Fallow Lands 484 24 87
Total A Land (G) 514 | 2641
Urban Settlement | 0.03 0.15
Settlement |Rural Settlement _— 0.29 149
Industrial Settlement | ] 0.30 154
Total Settiement (H) 0.62 318
Grand Total 19.44 |100.00
z Legend
=3
B . Settiement
&
“ | == Roads
+++  Rail
D Manikpur OCP Leasehold Boundary
Customer - P
South Eastern Coalfields Limited
Job Title Job No.
Land Reclamation Monitoring of Leasehold Area of Manikpur OCP | 7 oo
Subject Activity | Name Dx
Land Usel Cover Map of Mankpur lvepared [pakesh Ranjan | Sr.Mgr(RSC) | Gnr
z OCP based on Satellite Data oo '_'
z Plate - 6.4 £ (IRS-1D-L4FX) of the Year 2018 |Rpproven |Raineesh Kumar|HoD! e
£l —: Scale Sheet 1 of 1
= g 0 015 03 06 09 12
Q8 T T T kms. | Rev. No. O
82°420'E 82°430'E 82°440°E 82°450E 82°46'0'E o N0, PoRENE A el
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82°59'0'E

83°00'E

23°23'0'N

23°22'0'N

Plate - 6.5

23°23'0"'N

23°22'0'N

82°59'0'F

83°00'E

|Area isti ! Area in SqKm
Land Use/ Cover Classes
Levell Level-I colarf Arsss| o
Dense Forests I | 0.00 0.00
Forests Open Forests | 0.00 0.00
Total Forests (A) 0.00 0.00
Scrubs Scrubs (B) | 0.19 352
Social Forestry B | 000 0.00
s Plantation on OB Dump ) 014 2.58
Plantation on Backfill | 187 34.60
Total Plantation (C) 201 3718
Total Vegetation(A+B+C) 220 40.70
Coal Quarry I | 0.00 0.00
Advance Quarry Site 0.00 0.00
. Barren OB Dump ] 0.08 111
Mining Area  ["Barren Backfilled area B[ 155 | osss
Coal Dump I | 0.00 0.00
Quarry filled water | 048 8.88
Total Area Under Mining (D) 2.09 38.57
Waste Lands o024 4.44
West Lands Fly Ash Pond 000 0.00
Total Waste Lands (E) 0.24 4.44
Waterbodies Reservior,Nallah,Ponds (F) |l | 0.00 0.00
) Crop Lands 0.00 0.00
Agriculture Fallow Lands 086 | 1591
Total Agriculture Land (G) 0.86 15.91
Urban Settlement I | 0.00 0.00
Settlement Rural Settlement I | 0.00 0.00
Industrial Settlement I | 0.02 0.38
Total Settlement (H) 0.02 0.38
Grand Total 5.41 100.00
LEGEND
Road
====== Haul Road
Rail
! !lease hold area of Dugga OCP
e South Eastern Coalfields Limited
“°Tte | and Reclamation monitoring of OC Projects ;T::bw
Subject Land Reclamation monitoring Activity | Name Designation  |Signature
of Dugga OC Based on
Satellite Data (RESOURCESAT-2/  |Prepared |A K. Singh Chief Mgr.(RSC)
LAFMX) Dated 15-Feb-2018
|Approved |R Kumar HOD{Geomatics)|
c Ji scal:w_ 155_ 0 310M S:eelulmol
‘"F e No.
A i Rt Congary org o, [H[Q[R[E[m[2]A |4 [1 [8]0]5
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82°58'0"E

82°59'0"E

83°0'0"E 83°1'0"E 83°2'0'E

23°11'0"N 23°12'0"N 23°13'0"'N 23°14'0"N

23°10'0"N

S

Bishrampur OCP

Plate - 6.6

82°580'F

82°59'0"E

83°0'0"E 83°1'0"E 83°2'0"E

23°11'0"N 23°12'0"N 23°13'0"'N 23°14'0"N

23°10'0"N

Area Statistics [l
Land Use/Cover Classes
Level-l Level-Il Colour | Area %
Dense Forests | 0.00 0.00
Forests Open Forests | 0.00 0.00
Totol Forests (A) 0.00 0.00
Scrubs Scrubs (B) I | 0.35 2.30
Social Forestry | 0.22 1.41
Plantation on Backfill I 8.11 53.24
Plantation on External OB Dump | M | 0.00 0.00
Total Plantation (C) 8.33 54.65
Total Vegetation (A+B+C) 8.68 56.95
Coal Quarry .| 0.03 0.20
Advance Quarry Site 0.00 0.00
Barren OB Dump | 0.00 0.00
Mining Area | Barren Backfilled area | 3.99 26.19
Water filled Quarry | 120 7.90
Coal Dump | 0.08 0.53
Total Area Under Mining (D) 5.30 34.82
Waste Lands | 0.17 1.10
Waste Lands | & sh Pond 0.00 0.00
Total Waste Lands (E) 0.17 1.10
Waterbodies| Reservior,Nallah,Ponds (F) | 0.03 0.20
Crop Lands 0.05 0.33
Agriculture | Fallow Lands 0.93 6.07
Total Agriculture Land (G) 0.98 6.40
Urban Settlement | 0.00 0.00
Settlement | Rural Settlement .| 0.03 0.20
Industrial Settlement | 0.05 0.33
Total Settlement (H) 0.08 0:53
Grand Total 15.23 | 100.00
~—— Rail
— River
—
| ILease Area of BISRAMPUR OCP
Pl South Eastern Coalfields Limited
fobTide 1 and Reclamation monitoring of OC Projects ol
Subjeet Land Reclumation monitoring Activity | Name Designation | Sigmulurc]
of Bishrampur OC Bascd on
Satellite Data (RESOURCESAL-2/ Prepured [AL K. Singh CM(RSC)
LAPMX) Dated1 S Feb. 2018
(Approved | Raeesh Kuaanf [1O1XCoomatics)
Seale %0 us QO 290 =80 ar 1160 Sheet | of |
. Rev. No. 0
Dz No. [H]Q[RTEM[2 [aTaT1]8]0[6]
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82200 82°210°E Area Statistics Area in Sq km |
Land Use/Cover Classes
A 9
Levell Levell Colour| eem|
Dense Forests I | 000| 0.00
Forests Open Forests B | 060| 923
Totol Forests 0.60| 9.23
Scrubs Scrubs | 144 2218
Social Forestry N | 083 12.74
) Plantation on OB Dump [ o000 0.00
Plantation
Plantation on Backfill W | 1.06] 16.27
z £ Total Plantation 1.89| 29.01
24 & Total Vegetation 3.94| 60.42
o « Coal Quarry I | 025| 384
Advance Quarry Site 0.03| 0.46
Barren OB Dump | 0.00| 0.00
Mining Area Barren Backfilled area I | 144 2209
Coal Dump | 004| 061
Quarry filled water BN | 0.01| 045
Total Area Under Mining 1.77 | 2715
Waste Lands | oe1| 9.36
Waste Lands Fly Ash Pond 0.00| 0.00
Total Waste Lands 061| 9.36
Waterbodies Reservior,Nallah,Ponds I | 004| 061
] Crop Lands 0.00| 0.00
It
Agriculture Fallow Lands 0.00] 0.00
Total Agriculture Land 0.00| 0.00
Urban Settlement B | 0.43]| 200
Settlement Rural Settlement s ( o000 0.00
Industrial Settlement BN | 003| 046
Total Settlement 016 246
- Grand Total 6.51 | 100.00
z =)
2 o
b & Legend
o~
""" Leased area of Chirimiri OCP
Cusomer South Eastern Coalfields Limited
fobTile L and Reclamation monitoring of OC Projects Zﬁﬂ:mv
Subject T-and Reclamation monitoring Activity | Name Desi
of Chirimiri OC Based on
Satcllitc Data (RESOURCFSAT-2/ | prepared |A. K. Singh CMERSO)
TAFMX) Dated 15 Feb-2018
Plate - 6_7 Approved |Rajncosh Kumar|HOD
Seale i i w0 | Sheetlofl
M ["Rev.Ne. 0
Dre.No. [H[Q[RIE[mM[2 JaT4] 18] 0] 7]
82°20'0°E 82°210°E
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8270°E 82°9'0°E 82°6'0°E Area Statistics | ———
= 5 Land Use/ Cover Classes
2 hE Colour| #ea | %
s & | Levell Levell
b Dense Forests I 0.00 0.00
Forests Open Forests B 0.01 0.12
Total Forests (A) | 0.01 0.12
Scrubs Scrubs (B) [ 028 325
Social Forestry |- 0.71 8.19
. Plantation on OB Dump | 0.00 0.00
Plantation . -
Plantation on Backfill | 361 41.92
Total F ion (C) 4.32 50.11
Total ion (A+B+C) 4.61 53.48
Coal Quarry I 029 3.37
Advance Quarry Site 0.00 0.00
Barren OB Dump | 040 1.16
A Barren Backfilled area . 212 24.67
ining Area
3 9 Water filled Quarry B 034 3.95
E & Coal Dump I 003 0.39
@ i I Total Area Under Mining (D) 2.89 33.54
@ «
& Waste Lands N 0.9 2.25
Waste Lands | fy ash pond 0.00 0.00
Total Waste Lands (E) 0.19 225
Waterbodies Reservior,Nallah,Ponds (F) B 025 2.90
i Crop Lands 0.02 0.23
Agriculture
9 Fallow Lands 0.38 4.40
Total Agriculture Land (G) 0.40 463
Urban Settlement | 021 2.38
Settlement Rural Settlement Bl 0.06 0.70
Industrial Settl | 0.01 0.12
Total Settlement (H) 0.28 3.20
Grand Total 8.61 | 100.00
<
g |5 | Legend
8 T
& Q
I
"1 Rajnagar Leased Area
| DS— ]
Customer . .
South Eastern Coalfields Limited
doh Tide Land Reclamation monitoring of OC Projects J;slmgén
Subject Activity Name Designation
Land Reclamation monitoring )
PI ate _ 6 8 of Rajnagar OC Based on Prepared| A K. Singh  [Chief. Mgr.(RSC}
. Sateliite Data (RESOURCESAT-2/
L4FMX) 11-March-2018. jneesh KumalHOD
i3 J_ Scale 0 125 250 500 750 1.000
g 2 copos " ISheet1of
B b s Drg. No. [H]Q[R[E[M2 A4 [8[[8] Rev. No. 0
2 82°70°E 8200"E 82°90°E 5
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81°3322'E 81°34'22"E 81°35'22'"E 81°36'22'E
Area Statistics AeanSaKm ‘
N Land Use/Cover Classes
Level-l Levekll Colour | Area | %
W E Dense Forests 0.00 0.00
Forests Open Forests 107 7.31]
S Total Forests (A) 1.07 7.31]
£ z| Serubs Scrubs (B) || 271] 1859
3 :"r Social Forestry |- 0.10 0.70
= 3 ! Plantation on OB Dump |7 s8] 1083
s o | Plantation
] ] Plantation on Backfill 183| 12.54
ol Total Plantation (C) 3.51| 24.07
Total Vegetation (A+B+C) | 729 49.97|
Coal Quarry [mmmm| 153] 1048
Advance Quarry Site | 0.17 116
BAGHAIYA NALA < Barren OB Dump | 214 1467
Mining Area Barren Backiilled area | 124 85
Coal Dump | 0.09 0.62
Water filled Quarry | 0.21 144
Total Area Under Mining (D) | 538 36.8
Waste Lands | 0.99 6.78
Waste Lands Fiy Ash Pond 0.00] 0.00
= z Total Waste Lands (E) 0.99 6.78|
‘g <| Waterbodies Reservior,Nallah,Ponds (F) | 0.02 0.14
o] i i Crop Lands 0.00 0.00
m S Fallow Lands 0.78 5.35
Total Agriculture Land (G) 0.78 5.35|
Settlement Urban Settlement B 0.00 0.00
Rural Settlement | 0.09 0.62
i | 0.04 0.27
Total Settlement (H) 0.13 0.89
Grand Total | 14.59] 100.00

Legend
~ Rall
River
Road

23°844'N
23°844'N

| Leasehold Area of Dhanpuri & Amlai

Cust . . .
sremer South Eastern Coalfields Limited
. Land Reclamation monitoring of OC Projects L
Plate - 6 9 561410027
. Subject Land Reclamation monitoring | Activity | Name Designation  fSignature|
of Dhanpuri OC Based on
=z Satellite Data (RESOURCESAT-2/| Prepared | A. K. Sir
% ;', L4FMX) Dated 06/03/2018 e S
< E Approved
N
° o 05 025 0 05 Sheet 1of 1
g ~ Scale” —

Km Rev. No. O

. [HIoR[ETMI2 [aT4[1]elole]

81°3322'E 81°34'22'E 81°3522'E 81°36'22'E
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23°10'30"N

23°9'0°N

81°55'30"E

81°54'0"E

81°52'30"E

81°51'0°E

Plate - 6.10

B1°5530°E

81°540°E

81°52'30"E

81°51'0°E

Area Statistics
Area in Sq.Km
Land Use/ Cover Classes
Colour Area %
Level- Levelll
Dense Forests —— 0.00 0.00
Forests o Forests . o000 0.00|
Total Forests (A) | 000 0.00
Scrubs Scrubs (B) | o021 237
Social Forestry -‘ 0.21 237
Plantation on OB Dump _‘ 0.00 0.00
Plantation on Backfill | 460 51.96
Total ion (C) 481 54.33
Total Vegetation (A+B+C) 5.02 56.70
Coal Quarry B 000 0.00
Advance Quarry Site 0.00 0.00
Barren OB Dump N 000 0.00
i 1.21
Mining Area Barren Backfilled area [ ] 6 14.24
Coal Dump | ] 0.00 0.00
Water filled Quarry | ] 0.65 7.35
Total Area Under Mining (D) 191 21.59
Waste Lands | 065 7.35
Waste Lands Fy ash Pond 0.00 0.00
Total Waste Lands (E) 0.65 7.35
Waterbodies Reservior,Nallah,Ponds (F) I 0.00 0.00
" Crop Lands 0.00 0.00
Agriculture
g Fallow Lands 13| 1277
Total Agriculture Land (G) 113 1277
Urban Settlement | ] 0.00 0.00
Rural 009 102
Industrial Settlement — 0.05 0.57
Total (H) 0.14 1.59
Grand Total 8.85 100.00
Legend
Laese Area of Jamuna OCP
Customer South Eastern Coalfields Limited
Job Title . L . Job No.
Land Reclamation monitoring of OC Projects 56“:100‘2’7
Subject | 1n4 Reclamation monitaring Activity Name | Designation Signature|
of. Jamuna OC Based on
B o s =T prepared| A K Singh | Chiefgr(RSC)
jneesh Kumar HODI
o [Scale
pm,,J, 0 340 680 1,360
ANk
Drg. No[H Q[R]E M[2 [AT41[0[1]0] Rev.No. 0
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STATUS OF LAND RECLAMATION IN DIPKA OCP

uEi Year
X

o 02016
a

S m2017
< 22018

Setllement Plantation Vegetation Wasteland Mining Area  Surface Water
Cover
Landuse /Cover Classes
Figure 6.2
STATUS OF LAND RECLAMATION IN GEVRA OCP
E Year
X
o 02016
&
® @2017
. m2018
Setllement Plantation Vegetation Wasteland Mining Area  Surface Water
Cover
Landuse /Cover Classes

Figure 6.3
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STATUS OF LAND RECLAMATION IN KUSMUNDA OCP
8
"Ei 6 Year
X
=3 o2016
A 4
S @2017
<
2 22018
0
Setllement Plantation Vegetation Wasteland Mining Area  Surface Water
Cover
Landuse /Cover Classes
Figure 6.4
STATUS OF LAND RECLAMATION IN MANIKPUR OCP
"Ei Year
X
= 02016
=
g m2017
=2018
Setllement Plantation Vegetation Wasteland Mining Area  Surface Water
Cover
Landuse /Cover Classes

Figure 6.5
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STATUS OF LAND RECLAMATION IN DUGGA OCP
"Ei Year
x
=3 02016
i
] @2017
[+}]
-
22018
Setllement Plantation Vegetation Wasteland Mining Area  Surface water
Cover
Landuse /Cover Classes
Figure 6.6
STATUS OF LAND RECLAMATION IN BISHRAMPUR OCP
uEi Year
X
=3 m2016
L
3 82017
<
=2018
Setllement Plantation Vegetation Wasteland Mining Area  Surface water
Cover
Landuse /Cover Classes

Figure 6.7
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STATUS OF LAND RECLAMATION I[N CHIRIMIRI OCP

E Year
X
= 02018
a
g m2017
=2018
Setllement Plantation Vegetation Wasteland Mining Area  Surface water
Cover
Landuse /Cover Classes
Figure 6.8
STATUS OF LAND RECLAMATION IN RAJNAGAR OCP
E Year
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@
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]
<
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Cover
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Figure 6.9
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STATUS OF LAND RECLAMATION IN DHANPURI OCP

E Year
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Figure 6.10
STATUS OF LAND RECLAMATION IN JAMUNA OCP
E Year
X
o o2016
-
© m2017
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<
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Setllement Plantation Vegetation Wasteland Mining Area  Surface water
Cover

Landuse /Cover Classes

Figure 6.11
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_ oot o 14/08/2018:1:50:08 PM
hotog raph — 6.1 : Backfilling ipka Opencast Project |

- 3 -

Photograph — 6.2: Plantation in ipka Opéhcast Project
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Photograph — 6.4: Plantation in Gevra Opencast Project
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22°20'25°, 82°40'12", 238.0m, 155°
23/01/2019 11:34:12 AM

Photograph - 6.5: Mining Operation in Kusmunda Opencast Project
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22°19'2",82°43'19", 234.0m, 328°
= . 15/08/2018 10:16:00 AM
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| og raph — 6.8: Plantation in Ma p Oncat Project
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hotog raph - 6.9: Plantation in Dugga OJ;.)'nct Poec

23°12'43", 83°0°'15" 501.0m
04/12/2018 16:19:27
Photograph — 6.10: Plantation in Bishrampur Opencast Project
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06/1%@ 18 12:06:41 pm
Photograph - 6.12: Plantation on OB Dump in Rajnagar Opencast Project
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Photograph — 6.13: Plantation in Dhanpuri Opencast Project

Photograph — 6.14: Plantation in Jamuna Opencast Project

Job No 561410027 67



NORTHERN COALFIELDS LIMITED




CMPDI

7.0

71

7.2

7.3

Land Reclamation Status in Northern Coalfields Ltd.

Following 10 OC projects producing more than 5 million cubic m. (Coal + OB together)
of Northern Coalfields Ltd. have been taken up for land reclamation monitoring during
the year 2018-19:

o Amlohri

o Nigahi

o Jayant

. Dudhichua
. Khadia

. Krishnashila
J Bina

J Kakri

o Jhingurdah
. Block-B

Project wise Land Reclamation status in NCL for the year 2018 is given in Table 7.1 and
also shown graphically in Fig 7.1. Area statistics of different land use / cover classes
present in the mine leasehold of the above projects for the year 2018 are shown in the
Table — 7.2. Land use/cover maps derived from satellite data are shown in Plate 7.1 -
7.10. Land reclamation status of the above mentioned 10 projects were prepared
regularly since 2008. Year wise changes in the different land use classes based on

satellite data for the last three years are depicted in Bar Charts in Fig. 7.2 to 7.11.

Study reveals that out of total excavated area of 71.68 Km?, 42.02 Km? (58.62%) of area
is under reclamation out of which 15.37 km? (21.44%) area has been revegetated and
26.65 km? (37.18%) area is under backfilling. There is an increase of 3.29 Km? for area
under reclamation in NCL in the year 2018 with respect to the year 2017. This increase

is due to the efforts of NCL to protect environment.
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7.4

7.5

7.6

1.7

After analyzing the satellite data of year 2018 vs. 2017, it is evident that area under
plantation (biological reclamation) has increased from 14.81 km2 in 2017 to 15.37 km?
in 2018. All OCPs of NCL selected for monitoring except for Dudhichua OCP show static

or increasing trend for Biological Reclamation.

Study also reveal that area under barren backfilling (Technical Reclamation) has
increased from 23.92 km2in 2017 to 26.65 km?in 2018. All the 10 projects of NCL
selected for monitoring are showing an increasing trend in technical reclamation except
for Jhingurdah where the decrease in technical reclamation area may be due to new

plantation done on backfilled areas.

It was also observed that total area under plantation (Green Cover) has decreased from
53.69 kmZin 2017 to 52.97 km2in 2018 due to loss of some plantation as dump heights
were increased owing to high overburden removal and no additional space being

available for dumping of overburden material.

Out of 10 projects of NCL, maximum land reclamation has been carried out in Jhingurdah
OCP (81.48%) followed by Jayant (68.66%) and Kakri (67.40%). It may be noted that in

Jhingurdah OC Mine production from upper mineable seams is almost complete.
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Table 7.1

Summarised Land Reclamation Status in Opencast Projects of NCL based on Satellite Data of the year 2018
(Area in Sq. Kms.)

Technical Plantation Total Area under
Sl. . Total Reclamation Biological Other Plantations Area under Total Plantation Total Area
Project |Leasehold X Plantation on | Social Forestry, . - Excavated | (% Green Cower under
No. Area Area gnfier Plantatlon_on Excavated External Over Avanue Active Mining Area Generatedin Reclamation
Backfilling / Backfilled Area . Leasehold)
Burden Dumps Plantation Etc.

1 2 3 4 5 6 7 8 9 (=4+5+8) 10 (=5+6+7) 11(=4+5)
2017 2018 2017 2018 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 2018 2017 2018

1 |Amlohri 21.51 2.58 2.80 0.85 0.86 0.89 0.97 4.86 4.83 4.00 4.42 7.43 8.08 6.60 6.66 3.43 3.66
34.72% | 34.65% | 11.44% 10.64% 53.84% | 54.70% 30.68% | 30.96% | 46.16% | 45.30%

2 |Nigahi 30.16 3.42 4.13 2.42 2.50 2.61 2.93 5.08 5.08 4.20 3.58 | 10.04 | 10.21 | 10.11 10.51 5.84 6.63
34.06% | 40.45% | 24.10% 24.49% 41.83% | 35.06% 33.52% | 34.85% | 58.17% | 64.94%
3 [Jayant 29.11 5.20 5.47 4.54 4.87 2.11 2.26 3.53 3.61 5.51 4.72 | 15.25| 15.06 | 10.18 10.74 9.74 10.34
34.10% | 36.32% | 29.77% 32.34% 36.13% | 31.34% 34.97% | 36.89% | 63.87% | 68.66%

4 [Dudhichua 14.00 3.00 3.32 1.67 1.26 1.16 0.85 0.67 0.32 4.43 5.43 9.10 | 10.01 | 3.50 2.43 4.67 4.58
32.97% | 33.17% | 18.35% 12.59% 48.68% | 54.25% 25.00% | 17.36% | 51.32% | 45.75%

5 |Khadia 14.91 2.83 3.20 0.50 0.54 0.19 0.24 3.20 2.66 3.18 3.05 6.51 6.79 3.89 3.44 3.33 3.74
43.47% | 47.13% 7.68% 7.95% 48.85% | 44.92% 26.09% | 23.07% | 51.15% | 55.08%

6 |Krishnashila 5.94 0.67 0.84 0.10 0.14 0.03 0.08 1.04 1.04 1.16 1.09 1.93 2.07 1.17 1.26 0.77 0.98
34.72% | 40.58% 5.18% 6.76% 60.10% | 52.66% 19.70% | 21.21% | 39.90% | 47.34%

7 |[Bina 17.98 3.54 3.65 1.89 1.96 1.32 1.11 3.61 3.30 3.42 3.44 8.85 9.05 6.82 6.37 5.43 5.61
40.00% | 40.33% | 21.36% 21.66% 38.64% | 38.01% 37.93% | 35.43% | 61.36% [ 61.99%

8 |Kakri 13.60 1.19 1.32 1.13 1.14 0.42 0.57 3.85 3.21 1.18 1.19 3.50 3.65 5.40 4.92 2.32 2.46
34.00% | 36.16% | 32.29% 31.23% 33.71% | 32.60% 39.71% | 36.18% | 66.29% | 67.40%

9 [Jhingurdah 12.43 0.64 0.59 1.58 1.61 2.22 2.23 1.80 1.90 0.77 0.50 2.99 2.70 5.60 5.74 2.22 2.20
21.40% | 21.85% | 52.84% 59.63% 25.75% | 18.52% 45.05% | 46.18% | 74.25% | 81.48%

10 |Block-B 14.64 0.85 1.33 0.13 0.49 0.12 0.17 0.17 0.24 2.86 2.24 3.84 | 4.06 0.42 0.90 0.98 1.82
22.14% | 32.76% 3.39% 12.07% 74.48% | 55.17% 2.87% 6.15% | 25.52% | 44.83%
TOTAL 174.28 23.92 26.65 14.81 15.37 11.07 | 11.41 | 27.81 | 26.19 | 30.71 | 29.66 | 69.44 | 71.68 | 53.69 52.97 38.73 | 42.02
34.45% | 37.18% | 21.33% 21.44% 44.23% | 41.38% 30.81% | 30.39% | 55.77% | 58.62%

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

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

Area under Biological Reclamation includes Areas under Plantation done on Backfilled Area Only.

Area under Technical Reclamation includes Area under Barren Backfilling only

Area under Active Mining Includes Coal Quarry, Advance Quarry Site, Quarry filled with water etc..

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..

m »

(%) calculated in the above Table is in respect to Total Excavated Area except for “'Total Area under Plantation” where % is in terms of “Leasehold Area”.

SRR R
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PROJECT WISE STATUS OF LAND RECLAMATION IN NCL FOR THE YEAR 2018
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Fig.7.1: Land reclamation status in Opencast Projects of NCL in the Year 2018
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Table 7.2
Project wise Area Statistics of Land Use / Cover in OC Mines (> 5 mcu.m.) of NCL based on Satellite data of the Year 2018

(Area in Sq Km)
AMLOHRI NIGAHI JAYANT DUDHICHUA KHADIA KRISHNASHILA BINA KAKRI JHINGURDAH BLOCK-B TOTAL
Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | % Aea | %
Dense Forest I | 058 | 270 | 008 | 027 | 000 | 000 | 000 | 000 | 000 | 001 003 | 056 | 008 | 048 | 012 | 095 | 028 | 229 | 040 | 0.69 127 0.73
8
7
& |open Forest I | o35 | 161 | 243 | 805 | 059 | 201 | 046 | 331 128 | 860 092 | 1549 | 144 | 805 | 184 | 1350 | 053 | 425 | 086 | 585 | 1070 6.14
Total Forest 093 [ 431 251 | 832 059 [ 2.01 046 | 331 128 | 861 0.95 | 16.05 152 | 853 196 | 1454 | 081 | 654 096 | 654 1197 | 687
T
g
8 [Serubs [ [ ] 069 [ 322 151 | 502 318 | 1092 | 037 | 265 112 [ 749 0.65 | 10.88 111 | 615 152 | 1116 | 310 | 2491 | 231 | 1576 1556 |  8.93
“ [Social Forestry [ | 483 | 2248 | 508 | 1684 | 361 | 1239 | 032 | 232 | 266 | 1785 | 104 | 1744 | 330 | 1833 | 321 | 2350 | 190 | 1526 | 024 | 166 | 2619 15.03
Plantation on External OB Dump 1| o097 | 449 | 293 | 970 | 226 | 776 | 085 | 610 | 024 | 159 008 | 143 111 | 617 | 057 | 417 | 223 | 1796 | 017 | 114 | 1141 6.55
z
H
2 |Plantation on Backfill/ Excavated Area 1| oss | 398 | 250 | 828 | 487 | 1673 | 126 | 895 | 054 | 359 014 | 233 196 | 1001 | 114 | 839 161 | 1292 | 049 | 333 | 1537 8.82
(Biological Reclamation;
| [Total Area under Plantation (Green Cover) 6.66 | 3095 | 1051 | 3482 | 1074 | 3688 | 243 | 1737 | 344 | 23.03 126 | 2120 637 | 3541 | 492 | 3615 | 574 | 4614 | 090 | 6.3 5297 | 30.39
Total Vegetation 828 | 3848 | 1453 | 48.16 | 1451 | 4981 | 3.26 | 2333 | 584 | 39.3 286 | 4813 | 9.00 | 5009 | 840 | 6185 | 9.65 | 7759 | 417 | 2843 | 8050 | 46.19
o |Coal Quarry I | 341 | 1587 | 235 | 778 | 378 | 1299 | 410 | 2932 | 200 | 1342 | o042 | 712 240 | 1333 | o080 | 587 | 046 | 372 134 | 914 | 2106 12.08
£
H
& |Coal Dump I | o002 | 010 | 021 | 070 | 012 | o040 | 024 | 170 | 007 | o046 000 | o000 014 | 076 | 005 | 037 | 001 | 009 | 013 | o087 0.99 057
5
g
g [Advance Quany Sie 1| 094 | 437 | o094 | 313 | o050 | 1272 | 090 | 639 | 085 | 572 064 | 1076 | 077 | 428 | 028 | 206 | 000 | 000 | 032 | 220 6.14 352
£
£ |Quarry Filled With Water I | o005 | 024 | 008 | 028 | 032 | 109 | 019 | 136 | 013 | 090 003 | 047 | 013 | 074 | 006 | 045 | 003 | 024 | 045 | 310 147 0.84
| [Total Area under Active Mining 442 | 2058 | 358 | 1189 | 472 | 1620 | 543 | 3877 | 3.05 | 2050 109 | 1835 344 | 1911 119 | 875 050 | 4.05 224 | 1531 2066 | 17.02
z
3
% |Barren OB Dump [0 | 372 | 1723 | 18 | 608 | 039 | 132 126 | 900 | 140 | 938 042 | 712 045 | 251 | 060 | 443 | 058 | 464 | 264 | 1801 | 1328 7.62
Z
g
£ |Area under Barren Backfiling I | 280 | 1301 | 413 | 1369 | 547 | 1881 | 332 | 2369 | 320 | 2145 | o084 | 1410 | 365 | 2028 | 132 | 973 | 059 | 476 | 133 | 906 | 26.65 15.29
£ |(Technical R ion)
H
* [Total Area under Technical Reclamation 280 | 1301 | 413 | 13.69 547 | 1881 332 | 2369 | 320 | 2145 084 | 14.10 3.65 | 20.28 132 [ 973 059 | 476 133 | 9.06 2665 | 1529
[ [Total Area under Mining Operations 1093 | 50.82 954 | 3166 | 1058 | 36.33 | 1001 | 7146 | 7.65 | 5133 235 | 3957 754 | 41.90 311 | 2291 167 | 1345 | 621 | 4238 6959 | 39.93
2 |Waste Lands 0| 017 | o8 | o068 | 223 | o066 | 229 | 028 | 197 | oo1 | 008 008 | 133 021 | 117 | o022 | 161 | 041 | 333 | 203 | 1389 | 475 273
£
a
g [Fly AshPond/ Sand Body 71| 000 000 | 000 000 | 001 | 003 | 000 | 000 | 000 | 0.00 007 | 118 000 | 000 | 001 | 004 | 000 | 000 | 000 | o0.00 0.09 0.05
Total Wasteland 017 | 080 068 | 223 067 | 232 028 | 197 001 [ 008 015 [ 251 021 [ 117 023 | 165 041 | 333 203 | 13.89 484 | 278
B
@
8 |Reservoir, nallah, ponds I | 013 | 05 | 014 | o046 | 056 | 192 | 000 | 000 | 000 | 002 006 | 101 020 | 112 | 003 | o019 | 015 | 118 | 005 | 032 132 0.76
&
£ [Total Waterbodies 013 | 059 014 | 046 056 | 1.92 0.00 [ 0.00 0.00 [ 002 0.06 | 1.01 020 | 112 0.03 [ 019 015 [ 118 0.05 | 032 132 | 076
g (Crop Lands 1| oe8 | 316 | 056 | 185 | 071 | 243 | 000 | 000 | 000 | 0.00 021 | 354 | 010 | o056 | 053 | 387 | 000 | 000 | 014 | 095 293 168
3
2
8 Fallow Lands ]| 025 | 114 | 018 | o61 | 033 | 116 | 027 | 195 | 000 | 0.00 024 | 401 | 009 | 049 | 013 | 094 | 028 | 223 | 160 | 1096 | 337 193
| [Total Agriculture 093 | 430 | 074 | 247 | 104 | 359 | 027 | 195 | 000 | 0.00 045 755 | 019 | 105 | 066 | 481 | 028 | 223 | 174 | 1191 | 630 361
Urban Settlement [ | oeo | 322 | 363 | 1204 | 089 | 305 | 000 | 000 | 097 | 649 001 024 | 050 | 280 | 106 | 776 | 013 | 108 | 005 | 036 7.93 455
E
£ |Rural Settlement I | 016 | o075 | 000 | 000 | 047 | 163 | 000 | 000 | 000 | 0.00 0.02 035 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.02 0.65 037
=
E .
4 | Industriel Settlement [ ] [ 022 | 104 | 090 | 298 | 039 | 135 | 018 | 120 | 044 | 295 0.04 064 | 034 | 187 | 011 | 083 | 014 | 114 | 039 | 269 315 181
| [Total Settlement 107 | 580 | 453 | 1502 | 175 | 603 | 018 | 129 | 141 | 944 0.07 123 | 084 | 467 | 117 | 859 | 027 | 222 | 044 | 307 | 11.73 6.73
Grand Total 2151 | 10000 | 3016 | 10000 | 2011 | 100.00 | 14.00 | 100.00 | 14.91 | 100.00 | 5094 | 100.00 | 17.98 | 100.00 | 13.60 | 100.00 | 12.43 | 100.00 | 14.64 | 10000 | 174.28 | 100.00
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AREA STATISTIC OF AMLOHRI OCP- 2018
Classes Colour Area
Area % of
L - Le -
evel-| evel-ll (sqkm) | Total
Dense Forest 0.58 2.70
Forest Open Forest 0.35 1.61
Total Forest 0.93 431
Scrubs 0.69 3.22
Social Forestry 4.83 22.48
- Plantation  |Plantation on backfill 0.86 3.98 =z
S Area Plantation on OB Dump 0.97 4.49 i g
o 1 Total Plantation Area 6.66 30.95 %r
4 Total i 8.28 38.48 QY]
o Crop lands 0.68 3.16
Agriculture  |Fallow Land 0.25 114
Total Agriculture Area 0.93 4.30
Wastelands 0.17 0.80
Waste Land  |Sand Body 0.00 0.00
Total Waste Land 0.17 0.80
Active Mining Area 3.41 15.87
Barren OB Dump 3.71 17.23
Barren Backfill 2.80 13.01
Mining Area |Coal Dump 0.02 0.10
Advance Quarry Site 0.94 4.37
Waterfilled Quarry 0.05 0.24
Total Mining Area 10.93 50.82
Urban Settlements 0.69 3.22
Rural Settlements 0.16 0.75
Settlements =
Industrial Settlements 0.22 1.04
Total Settlement Area 1.07 5.01 b
=Z '\ \Water Body [River/ Ponds 0.13 0.59 o
o 5 Fo
© Amlohri Colok b
o ohri Cology: Total Area 2151 | 10000 |||
< N
[aV]
Legend
@  Settlement
road
Plate 7.1 S
. ——
L_:} Lease_Boundary
T T
82°36'0"E 82°38'0"E
Castomer: NORTHERN COALFIELDS LIMITED
Title Job No.
Land Reclamation monitoring of OC Projects = o
S 02
Bilifge Activity | Name Designation  Signature | Date
Land Reclamation ERTD M:
.\'Im:ilnring of Amlohri ¢ | Prepared | Rohit Singh ((;c::‘:ug::x)
based on Satellite Data =
(R2LIV) of the year 2018 | Checked | AK Singh | Clief Manager
(Geomatics)
HOD
cmp J‘_ Approved | R Kumar (Goomatis)
o Gy 5500 =5 Sheet |
Drg No. HQ REM A4 18/01 REVNo.0
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N h
NIGAHI OCP X
W E
S
AREA STATISTIC OF NIGAHI OCP- 2018
Classes Colour Area
Area % of
Level-| Level-Il z
=Z e v (Sq Km) | Total o
o Dense Forest 0.08 0.27 Sr=)
o4 =
= Forest Open Forest 2.43 8.05 °q-
°§ Total Forest 251 | 832 Q
Scrubs 151 5.02
Social Forestry 5.08 16.84
Blaitatisnares Plantation on Backfill 2.50 8.28
Plantation on OB Dump | 293 9.70
Total F ion Area 10.51 34.82
Total Vegetation 14.53 48.16
Crop lands 0.56 1.86
Agriculture Fallow Land 0.18 0.61
Total Agriculture Area 0.74 2.47
Wastelands 0.68 2.23
Waste Land Sand Body 0.00 0.00
Total Waste Land 0.68 2.23
Active Mining Area 2.35 7.78
Barren OB Dump 1.83 6.08
Barren Backfill 4.13 13.69
Mining Area Coal Dump 0.21 0.70
Advance Quarry Site 0.94 313
Waterfilled Quarry 0.08 0.28
Total Mining Area 9.54 31.66 =
Z Urban Settlements 3.63 12.04 o
= Rural Settlements 0.00 0.00 b E
~1 Settlements Industrial Settlements 0.90 2.98 %
< Total Settlement Area 453 | 15.02 N
N \Water Body River/ Ponds 0.14 0.46
Total Area | 306 | 100.00
Legend
®  Settlement
— R0ad
= Railway
Plate 7.2
T ¥
82°37'30"E 82°40'0"E
Customer NORTHERN COALFIELDS LIMITED
Title Job No.
Land Reclamation monitoring of OC Projects
561410027
Subject Activity Name Designation Signature Date
La Reclamati o .
Nr(:‘llilorin g of I‘:'l?g:l:’i";;'('; Prepared Rohit Singh  Manager (Geo) ‘
based on Satellite Data <
(R2L-IV) of the year 2018 | Checked | AK Singh  CM (Geomatics) | feoh
HOD
& J" Approved | R Kumar (Geomatics) @y
”‘"'F ) Scale: o B o | Sheet 1
) Wi Retes Cmpany
Drg No. HQ REM Ad 18/02 REV No.)
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JAYANT OCP x
W E
S
AREA STATISTIC OF JAYANT OCP- 2018
Classes Colour Area
Level-l Level-ll Area % of
{Sq Km) | Total
= Dense Forest 0.00 0.00 =Z
£ o
=) Forest Open Forest 0.59 2.01 Lo
=5 Total Forest 0.59 2.01 oyl
5 <
& Scrubs 3.18 10.92 q
o Social Forestry 3.61 12.39
Plantation |Plantation on Backfill 4.87 16.73
Area Plantation on OB Dump 2.26 7.76
Total Plantation Area 10.74 36.88
Total Vegetation 14.51 49.81
Crop lands 0.71 2.43
Agriculture |Fallow Land 0.33 1.16
Total Agriculture Area 1.04 3.59
Wastelands 0.66 2.29
Waste Land |Sand Body 0.01 0.03
Total Waste Land 0.67 2.32
Active Mining Area 3.78 12.99
Barren OB Dump 0.39 1:32
Barren Backfill 5.47 18.81
Mining Area |Coal Dump 0.12 0.40
Advance Quarry Site 0.50 1.72
Waterfilled Quarry 0.32 1.09
Total Mining Area 10.58 36.33
Urban Settlements 0.89 3.05
Rural Settlements 0.47 1.63
Settlements =
Industrial Settlements 0.39 135
Total Set Area 175 6.03
\Water Body |[River/ Ponds 0.56 1.92 P
Z =)
o L2
I Total Area 29.11 | 100.00 I~
~ <
< (a\}
N
Legend
«  Settlement
e Road
=—f— Railway
r——)
L j Lease_Boundary
| Plate7.3
T T
82°40'0"E 82°42'30"E
Customer NORTHERN COALFIELDS LIMITED
Title . o . Job No.
Land Reclamation monitoring of OC Projects B
61110027
Subject Activity | Name Designation Signawre  Date:
lﬂ:k i ufRJ’I“::":"&‘.' Prepared | Robit Singh | Manager (Geo) Gl
based on Satellite Data
(RO/L-IV) of the year 2018 | Checked | AK Singh | CM (Geomatics)
; : HoD
(:lnp Ji Approved | R Kumar (Geomatics) { %5;
) Scale: Sheet 1
AiRutes Caumy
Drg No. HQ REM A4 18403 REV No. 0
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N AREA STATISTIC OF DUDHICHUA OCP- 2018
D U D H I C H U A OC P Classes Colour Area
L
Area % of
Level-1 Level-ll
< eve ve (Sq Km) Total
: Dense Forest 0.00 0.00
- Forest Open Forest 0.46 3.31 g
5 Total Forest 0.46 3.31 X}
:? b Scrubs 0.37 2.65 %
% Social Forestry 0.32 2.32 =
Plantation |Plantation on Backfill 1.26 8.95
Area Plantation on OB Dump 0.85 6.10
Total Pl ion Area 243 17.37
Total Vegetation 3.26 23.33
Crop lands 0.00 0.00
Agriculture |Fallow Land 0.27 1.95
Total Agriculture Area 0.27 1.95
Wastelands 0.28 1.97
Waste Land [Sand Body 0.00 0.00
Total Waste Land 0.28 1.97
Active Mining Area 4.10 29.32
Barren OB Dump 1.26 9.00
Barren backfilled area 3.32 23.69
Mining ArealCoal Dump 0.24 1.70
Advance Quarry Site 0.90 6.39
waterfilled quarry 0.19 1.36
Total Mining Area 10.01 71.46
Urban Settlements 0.00 0.00
Rural Settlements 0.00 0.00
Settlements|
Industrial Settlements 0.18 129
Total Settl, Area 0.18 1.29
Water Body [River/ Ponds 0.00 0.00
Total Area | 14.00 | 100.00
Customer NORTHERN COALFIELDS LIMITED
i Land Reclamation monitoring of OC Projects
Subject Actvily | Name Designution Siguewre | Date
Legend L;g':“mmg Mnfm Prepared | Rahit Singh | Manager (Geay i
Oc d on Satellite Data Z
® Settlement (RUL-IV) of the year 2018 | Checked | AK Singh | CM iGeomaties) o242 -
=Z Hoh y W 8
8- Road cmp. J‘ :m:mw: R Ku(.:f ‘:Gemmw g%, - -E.;
B —— Rai @ UheRia oy | 2l i
:‘\"J Plate 7-4 Railway i DregNe,  HQRLEM A4 1804 ROVN00 N
L_:} Lease_Boundary
82°40'0"E 82°42'30"E
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AREA STATISTIC OF KHADIA OCP- 2018
Classes Colour Area
Al % of
Level-l Level-Il o 2 z
= (SqKm) | Total >
=) Dense Forest 0.00 001 _||[D
g q Forest Open Forest 1.28 8.60 §
o Total Forest 128 8.61
Scrubs 112 7.49
Social Forestry 2.66 17.85
Plantation Plantation on Backfill 0.54 3.59
Area Plantation on OB Dump 0.24 1.59
Total P ion Area 3.44 23.03
Total Vegetati 5.84 39.13
Crop lands 0.00 0.00
Agriculture Fallow Land 0.00 0.00
Total Agriculture Area 0.00 0.00
Wastelands 0.01 0.08
Waste Land  [Sand Body 0.00 0.00
Total Waste Land 0.01 0.08
Active Mining Area 2.00 13.42
Barren OB Dump 1.40 9.38 =
z Barren backfilled area 3.20 21.45 :%
g Mining Area  |Coal Dump 0.07 0.46 I i~
~ 1 Advance Quarry Site 0.85 5.72 S
>y waterfilled quarry 013 0.90
Total Mining Area 7.65 51.33
Urban Settlements 0.97 6.49
Rural Settlements 0.00 0.00
Settlements =
Industrial Settlements 0.44 2.95
Total Settl Area 141 9.44
Water Body  [River/ Ponds 0.00 0.02
Total Area | 1491 [ 100.00
Customer NORTHERN COALFIELDS LIMITED
Title ) . L. . Jub No.
Land Reclamation monitoring of OC Projects
. : - i seraimn |
Subject Activity  Name Designation Signatune Date
Lood Reclamation| oo b Ronit Singh | Munager (Geo) s
Legend e S T e
(R2LIV) of the yoar 2018 | Checked  AK Singh | CM (Geomatics) | ey z
e ©  Settlement = o
= HOD o T
B 7 .| Approved R Kumar it ©
2 Segh ompds [ = | o [B | |1
; i Scale: - — Sheet | o
N —|— Railway iRk gy
- Plate 7 5 i | Drvig No. HQREM A4 18/05 REV No.D
. Ll Lease_Boundary
82°40'30"E 82°42'0"E 82°43'30"E 82°45'0"E 82°46'30"E
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3 h h H
AREA STATISTIC OF KRISHNASHILA OCP- 2018
Classes Colour Area
Area % of
Level-I Level-Il
e s Sqkm) | Total
Dense Forest 0.03 0.56
Forest Open Forest 0.92 15.49
Total Forest 0.95 16.05
Scrubs 0.65 10.88
Social Forestry 1.04 17.44
Plantation  |Plantation on Backfill 0.14 2.33
|Area Plantation on OB Dum 0.08 143
Total ion Area 126 21.20
Total i 2.86 48.13 =2
z Crop lands 0.21 3.54 L g
g i /Agriculture  |Fallow Land 0.24 4.01 <+
& Total Agriculture Area 045 | 755 N
o Wastelands 008 | 133
Waste Land  [Fly Ash Pond 0.07 118
Sand Body 0.00 0.00
Total Waste Land 0.15 2.51
Active Mining Area 0.42 7.12
Barren OB Dump 0.42 7.12
Mining Area Barren Backfill 0.84 14.10
Coal Dump 0.00 0.00
[Advance Quarry Site 0.64 10.76
Waterfilled Quarry 0.03 047
Total Mining Area 2.35 39.57
Urban Settlements 0.01 024
Rural Settlements 0.02 0.35
Settlements =
Industrial Settlements 0.04 0.64
Total Area 0.07 1.23
Water Body |River/ Ponds 0.06 1.01
[Total Area | | 594 | 100.00
O NORTHERN COALFIELDS LIMITED
Title . N Jah No.
Land Reclamation monitoring of OC Projects
- 561410027 z
- Subject Activity  Name Designation Dae oy
> Land Reclumation |, oo | pornonai [ Winsssre [k
i~ Monitoring of Krishnushila | PeP" ahit g anager(Geo) =
% Legend OC based on Satellite Data o
S (RYL-IV) of the year 2018 | Checked  AKSingh M (Geomutics)
®  Settlement
Approved R Kumar HOD
o (Geomatics)
5\ Road cm,ul;
i . Mot Scale: = = . | Sheet 1
Railway 7 I bwgNe. nQREM A% 18006 REV No.
——
Plate 7.6 [___I Lease_Boundary
¥ T ¥
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82"4_4’0"E 82"4:5‘0"E 82"4_6'0"E 82"4.7‘0"E 82"4.8'0“E
B I N A OC P N AREA STATISTIC OF BINA OCP- 2018
i Classes Colour Area
W E Area % of
" Level-1 Level-Il (sqkm) | Total
Dense Forest 0.08 0.48
Forest Open Forest 1.44 8.05
Total Forest 1.52 8.53
Scrubs 111 6.15
Social Forestry 3.30 18.33 >
= Plantation |Plantation on Backfill 1.96 10.91 °
g | Area Plantation on OB Dump 1.11 6.17 E
g Total P ion Area 6.37 35.41 Y
N Total i 9.00 50.09
Crop lands 0.10 0.56
Agriculture [Fallow Land 0.09 0.49
Total Agriculture Area 0.19 1.05
Wastelands 0.21 147
Waste Land [Sand Body 0.00 0.00
Total Waste Land 0.21 117
Active Mining Area 2.40 13.33
Barren OB Dump 0.45 2.51
Barren Backfill 3.65 20.28
Mining Area Coal Dump 0.14 0.76
Advance Quarry Site 0.77 4.28 o
> Waterfilled Quarry 0.13 0.74 >
o Total Mining Area 7.54 41.90 o
;: 1 Urban Settlements 0.50 2.80 J
N Rural Settlements 0.00 0.00
Settlementy =
Industrial Settlements 0.34 187
Total Set Area 0.84 4.67
Water Body|River/ Ponds 0.20 1.12
[Total Area 17.98 | 100.00
Customer TR g e -
PI at e 7 .7 e NORTHERN COALFIELDS LIMIT LDM N
tLand Reclamation monitoring of OC Projects | =
Subject Activity | Name Designation Signature | Date
Legend Vg of e 06, Prepared | RohicSingh | Manager Gooy | g
" based Satcllite  Data zZ
z @ Settlement (R1-AV) of the year 2018 Chocked | AK Singh | CM (Geomatics) | 1 -;Oo
;:. = Road - i | | ome s, | B °§
S =t Railway | TR AL - dwel
rre—— Drwg No. TQREM A4 1807 RV No. 0
LI Lease_Boundary
82°440°E 82°450'E 82°46'0'E 82°470'E 82°48'0'E
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82°45'0'E 82°46'30"E 82°48'0"E
KAKRI OCP AREA STATISTIC OF KAKRI OCP- 2018
Classes Colour Area
A f £
=z : Level-l Level-lIl s #0 o
o (SgKm)} | Total 3
L Dense Forest 0.12 0.95 %\r‘
:<\r‘ Forest Open Forest 1.84 13.59
Total Forest 1.96 14.54
Scrubs 1.52 11.16
Social Forestry 3.21 23.59
Plantation  [Plantation on Backfill 114 8.39
Area Plantation on OB Dum 0.57 4.17
Total Plantation Area 4.92 36.15
Total Veg: 8.40 61.85
Crop lands 0.53 3.87
Agriculture |Fallow Land 0.13 0.94
Total Agriculture Area 0.66 4.81
Wastelands 0.22 1.61
Waste Land [Fly Ash Pond 0.01 0.04
Sand Body 0.00 0.00
Total Waste Land 0.23 1.65
Active Mining Area 0.80 5.87
Barren OB Dump 0.60 4.43
Mining Area Barren Backfill 1.32 9.73
Coal Dump 0.05 0.37
Advance Quarry Site 0.28 2.06
Waterfilled Quari 0.06 0.45
Total Mining Area 3.11 22,91
Urban Settlements 1.06 7.76
Rural Settlements 0.00 0.00
Settlements
Industrial Settlements 0.11 0.83 z
z Total Settl Area 1.17 8.59 2
g- 'Water Body [River/ Ponds 0.03 0.19 ?
S &
J Total Area | [ 1360 | 100.00
Customer NORTHERN COALFIELDS LIMITED
Title Jab No,
Land Reclamation monitoring of OC Projects e
Subject Activity | Name Designation Signature | Date
ﬁl"‘,“'“ g N.M,g‘li':"(‘f(‘l Propured | Rohit Singh | Mamger (Geo) | s>
hasedd on - Saiellile Data =
(RTAV)of the yeur 2018 | Checked | AK Singh | CM (Goomaties) | e %
® Settlement HOD
S5 .| Approved | R Kumar T
— Road x CMFJL (Sonematicn) @Af
PI 7 == Railway Wit oy Sak: % = i St
- Drwig No. HQ REM A4 1808 REY Na.0)
ate '8 L_: Block_Boundary
82°45'0"E 82°46'30"E 82°48'0"E
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82°42'0"E

82°43'30"E

82°45'0"E

JHINGURDAH OCP

N AREA STATISTIC OF JHINGURDAH OCP- 2018
Classes Colour Area
[W E Level-I Level-Il (s:r:;) ,:; ::I
S Dense Forest 0.28 2.29
Forest Open Forest 0.53 4.25
Total Forest 0.81 6.54
Scrubs 3.10 24.91
Social Forestry 1.90 15.26
Plantation |Plantation on Backfill 1.61 12.92
Area Plantation on OB Dump| 2.23 17.96
Total P Area 5.74 46.14
Total Vegetation 9.65 77.59
Crop lands 0.00 0.00
Agriculture [Fallow Land 0.28 2.23
Total Agriculture Area 0.28 2.23
Wastelands H 041 | 333
Waste Land |Sand Body 0.00 0.00 £
£ Total Waste Land oa1 | 333 | IS
& Active Mining Area 0.46 3.72 5
% Barren OB Dump 0.58 4.64 -
Barren Backfill 0.59 4.76
Mining Area|Coal Dump 0.01 0.09
Advance Quarry Site 0.00 0.00
Water Filled Qry 0.03 0.24
Total Mining Area 1.67 13.45
Urban Settlements 0.13 1.08
Rural Settlements 0.00 0.00
Settlements| =
Industrial Settlements 0.14 114
Total Settl Area 0.27 2.22
\Water Body |River/ Ponds 0.15 1.18
Total Area | | 12.43 | 100.00
Customer NORTHERN COALFIELDS LIMITED
e Land Reclamation menitoring of OC Projects foare
! sennivoz
Legend Sabiect Activity Nume Designation Sigmuure | Date
'h';"l'l‘lm"g . R“!"'“I:"m Proparcd  Rohit Singh | ManageriGieor (i’
®  Settlement OC based on ata
(RYLAVy of the year 2008 | Chocked  AK Singh | CM (Goamaties) g
Road R i [ e iy O Z
% == Railway [ c){m:{ Seale: . ~ [sheatt _§
3' Plate 7.9 1_ T Lease_Boundary e LR S e %
s
S
T T ¥
82°42'0"E 82°43'30"E 82°45'0"E
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82°33'0"E 82°34'30"E 82°36'0"E 82°37'30"E
B LOC K_ B OC P AREA STATISTIC OF BLOCK-B OCP- 2018
Classes Colour Area
Level-1 Level-lI Prsa | ok
(SqKm) [ Total
Dense Forest 0.10 0.69
Forest Open Forest 0.86 5.85
Total Forest 0.96 6.54
Scrubs 2.31 15.76
Social Forestry 0.24 1.66
Plantation |Plantation on Backfill 0.49 3.33
= Area Plantation on OB Dump 0.17 1.14 g
fg Total Plantation Area 0.90 6.13 P> :’,l'
1 Total Vegetation 4.17 28.43 S
S Crop lands 0.14 0.95
Agriculture [Fallow Land 1.60 10.96
Total Agriculture Area 1.74 11.91
Wastelands 2.03 13.89
Waste Land |Sand Body 0.00 0.00
Total Waste Land 2.03 13.89
Active Mining Area 1.34 9.14
Barren OB Dump 2.64 18.01
Barren Backfill 1.33 9.06
Mining Area|Coal Dump 0.13 0.87
Advance Quarry Site 0.32 2.20
Waterfilled Quarry 0.45 3.10
Total Mining Area 6.21 42.38
Urban Settlements 0.05 0.36
Rural Settlements 0.00 0.02
Settlements X
Industrial Settlements 0.39 2.69
- Total Settlement Area 0.44 3.07 %
;9) Water Body |River/ Ponds 0.05 0.32 .:g_
= &
% Total Area 14.64 | 100.00 | ||
Customer NORTHERN COALFIELDS LIMITED
Ry Land Reclamation monitoring of OC Projects :I‘:I:r:?
Subject Activity | Name Designation Signawre | Date
Legend h‘"m’;'im"g o :fg:“;i"&" Prepared | Rohit Singh | Manager (Geo) (115"
hased on Saellite Data i
® Settlement (R2L-IV) ol the yeur 2018 | Checked | A.K Singh | CM (Geomatics) [,_ﬁl‘\_- 2
Hnon
Rolad , cmp. J‘ ::l’:“" ": "“"‘“:B (Geomics) :’% —
== Railway ) Nkt Co -
Plate 7 .1 0 '__._i Lease_Boundary s RSN e
82°330'E 82°34'30"E 82°36'0'E 82°37'30"E
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STATUS OF LAND RECLAMATION IN AMLOHRI OCP

A

S Year
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o = 2016
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Settlement  Plantation  Vegetation = Wasteland Mining Area  Surface
Cover water
Landuse /Cover Classes
Figure 7.2
STATUS OF LAND RECLAMATION IN NIGAHI OCP
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Figure 7.3
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STATUS OF LAND RECLAMATION IN JAYANT OCP
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Figure 7.4
STATUS OF LAND RECLAMATION IN DUDHICHUA OCP
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Figure 7.5
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STATUS OF LAND RECLAMATION IN KHADIA OCP

s
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Figure 7.6
STATUS OF LAND RECLAMATION IN KRISHNASHILA OCP
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Figure 7.7
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STATUS OF LAND RECLAMATION IN BINA OCP
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Figure 7.8
STATUS OF LAND RECLAMATION IN KAKRI OCP
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Figure 7.9
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STATUS OF LAND RECLAMATION IN JHINGURDAH OCP
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Figure 7.10
STATUS OF LAND RECLAMATION IN BLOCK-B OCP
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Figure 7.11
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24:7'36", 82°35'17",382.8m, 170°
: 16/01/2019 11:17:23
Photograph 7.1: Amlohri OCP- Plantation growing on the slopes of OB

2 24°e 20*“82“38 20", 386.2m, 40"
1 270072019 12:03°25

Photograph 7 2 Plantatlon on Slopes of OB Dump in Nigahi OCP
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2478 59", 82°38'28", 374.7m, 208°
15/01/2019 12:38:35
Photograph 7.3 : Plantation at Jayant OCP

2 ) . ol A N PARN 4
Aoy N0 i \ﬁ: RN R,

Photograph 7.4:‘Plantation at Dudhichua OCP
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24°7'33", 82°45'14", 261.0m, 169°
A5/01/2019 16:09:21

Photograph 7.5: View of Plantation on OB at Krishnashila OCP

24°9%14 80 4541281 Om, 298°

L I e s Oy B 1S, 9
Phoogrph 7.6: Plantation atp OB Dumps at Bina OCP
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24°11'13", 82°45'374:375.2m, 160°
16/01/2019716:48:51

Photograph 7.7: Plantation at Kakri OCP
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8.0 Land Reclamation Status in Mahanadi Coalfields Limited

8.1 Following 13 opencast projects of MCL producing more than 5 million cubic meter and
more (Coal + OB) annually were taken up for land reclamation monitoring during year
2018-19 based on satellite data of the year 2018 :

* Ananta

= Balram

= Lingaraj

= Bharatpur
= Bhubaneswari
= Jagannath
= Hingula

= Belpahar

= Lakhanpur
=  Samleswari
= Lajkura

= Siarmal

= Basundhara West Extension

8.2  Project wise Land Reclamation status in MCL for the year 2018 is given in Table 8.1
and also shown graphically in Fig 8.1. Area statistics of different land use / cover
classes present in the mine leasehold of the above projects for the year 2018-19 are
shown in the Table -8.2. Land use maps derived from satellite data are shown in Plate
8.1 — 8.13. Land reclamation status of the above mentioned opencast projects were
prepared regularly on annual basis since the year 2008. Year wise changes in the
different land use classes based on satellite data are depicted in Bar Charts in Fig.

8.2-8.14 for the last two years only.

8.3  Study reveals that out of total 45.77 Km? excavated area; 29.46 Km? area (64.37%)
is under reclamation. Out of which 8.17 Km?2 (17.85%) area has been re-vegetated
and 21.29 Km? (46.52%) area is under backfilling.
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8.4  Analysis of satellite data indicates that area of plantation (Biological Reclamation)
has decreased from 8.22 Km? (Yr. 2017) to 8.17 Km? (Yr. 2018). This decrease in
Biological Reclamation is due to modification in leasehold boundaries in some

projects.

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

due to modification in lease boundary..

8.6 It was also observed that overall total area under plantation (Green Cover) has
increased from 14.53 km2in 2017 to 14.61 km2in 2018. Green Cover has reduced in
some projects of MCL as there is reduction in social forestry in the leasehold areas of

these projects due to mine advancement.

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

vegetated OB Dump area due to constrain of spaces.

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

in boundaries.

8.9  On comparing the status of land reclamation for the year 2018 with respect to the
year 2017 in different projects, it is evident that area of land reclamation has
increased from 27.48 Km?2 (Yr. 2017) to 29.46 Km? (Yr.2018).

8.10 Out of 13 projects of MCL, Ananta OC ranks on top for land reclamation (80.29%)
followed by Balram OC (77.18%) and Samleswari OC (75.32%).
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Table - 8.1

Project wise Land Reclamation Status in Opencast Projects of MCL based on Satellite Data of the year 2018

(Area in Sq. Kms.)

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

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

ISAERC I

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

Area under Technical Reclamation includes Area under Barren Backfilling only.
Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry Filled with Water, if any. Coal Dumps have been excluded from Active Mining Area.
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.

(% is calculated with respect to excavated area as applicable)

(%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”.
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PROJECT WISE STATUS OF LAND RECLAMATION IN MCL FOR THE YEAR 2018

25
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2 = easehol
a
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W.EXTN.

OPENCAST PROJECTS

Fig.8.1: Land reclamation status in OC projects of MCL in the year 2018
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Table 8.2
Project wise Area Statistics of Land Use / Cover in OC Mines (> 5 mcu.m.) of MCL based on Satellite data of the Year 2018

(Area in Km?)

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESHWARI JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJKURA SIARMAL BASUNDHARA W EXTN TOTAL
Areal % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area | % Area | %
2 [Dense Forest B o 71 [0 oo |0 o000 |oot o | 0o o000 | 0w 000 |00 000 |00 o0 | 183 817 o065 o0m | 100 2157 | 0o 000 | 000 000 | 3% 300
B
§
9 |open Forest B | :s5 w2 |0 11 |oor 0% |ow oo | 0s 928 | o005 0% |005 0% |00 o0 | 32 1348 [0l0 140 |04 1004 | 0s2 3 | 079 u4 | 162 586
Total Forest (A) 246 | 1732 | 012 [ 118 [o007] o9 |oo1] 010 [ oes | 928 | 005 [ oo [o005] 092 [ooo] oo | ass [ 2165 [0a5] 210 [147] 341 | os2 | 358 079 | 246 | us | 88
7
8
2 scrubs (8) [ Tl 220 [ 1613 | 188 [ 1841 [oer| 028 |oo0] aos | osu | 696 | oar | 668 |oar| 754 |102| 10m | 296 | 1321 | 043 | 603 |o020] 60 | 78 | moe | 13 | se2m | a1 | 16
2
2 [Socel Foresry I | o3| 162 [ o020 [ 196 [oss] 455 |os| 161 | ozr | 368 | oa7 | ao7 |o21] ass |o0a9| 400 | oas | 205 |os6] 224 |oor] 150 | os4 | 23 003 | 0% 324 | 249
£ [Plantation on External OB Dump [ Tloa] o7 [oas] 235 [oa] 427 [o0as] a5 | oo | o000 | 0o | 000 o021 386 |05 606 | 059 | 263 048] 673 |022] 470 | 000 | 000 000 | o 320 | 246
£
2 |Plrtaton on BackfilExcaveted Area(BiobgicalReckmation) [L] | 101 741 | 12 9% | o6 220 |16 163 | oo om | 19 w23 |oor 1 |09 o3 | o2 sz |oes st |ow ass | om | oo | oo | oo | ar [ ez
Total Plantation (Green Cover) (C) 135 | 051 [ 146 | 1430 [o080] 1102 [226[ 2271 | 028 | 382 [ 196 [ 3538 049 | o1 [189] 1040 | 177 | 790 |132] 1851 [o046] o83 | o054 [ 236 | o003 | o093 [ 1461 [ 1124
Total Vegetation (A+B+C) 610 | 4206 | 346 | 3389 | 154 | 2121 |317| 3186 | 147 | 2005 | 2.38 | 4296 | 095 | 17.46 |381| 3012 | 958 | 4277 | 190 | 2665 |222| 4744 | 867 | 3785 | 218 | 6749 | 47.43 | 3648
Coal Dump Bl o 127 [ox| 2 |ow 1w |oi5| 15 | oo | 13 | 0w  1e |03 64 |01 103 | 014 | 063 007 o0 |004 o085 | 000 | o0 | o000 | ow | 166 | 128
£ |coal Quary B | o 203 [os 56 |18 2% 0w 945 | 167 | 2 | 035 | 63 |07 14 |131] 1345 | 184 | 821 |09 1345 |05 | 1218 | o0 | 0w | o0 | oo | 1126 | 866
s
& |Advance Quarry Site [ ]| oot o2 |05 oa9 |ou 15 |oos| o | o | 273 | o003 os |03 o055 |02 2% | 03 | 17 |ot6 224 |0 17 | oo | oo | o000 | ow | 13 | 1o
=
2 | Quarry Filled with Water I | o35 | 246 |03 | as2 |02 33 |os2| 623 | o8 | 246 | 083 1137 |07 1415 |o021| 216 | 019 | 085 |o0o4 06 |004 085 | 000 | 000 | o000 | oo | 366 | 2
[Total Area under Active Mining 082 | 577 | 102 | 999 |223] 3072 | 164 1648 | 205 | 27.97 | 101 | 1823 | 153 | 2843 | 175] 17.97 | 241 | 10.76 | 1.16 | 1627 |069] 1474 | 000 | 000 | 000 | 000 | 163L | 1254
Barren OB dump 000 000 | 012 | 118 | 050 68 | 005 050 | 078 | 1064 | 000 000 | 002 037 |012| 123 | 002 | 009 |007 | 0% 003 064 | 000 | 000 | 000 | 000 | 171 | 1%
Area Under Backiiling(Technical Reclametior) D | 232 641 | 24| me0 | 139 1015 | 248 | 249 | 13t | ;e | o75 | 1354 | 118 | 2169 |15 | 1591 | 3%0 | 1741 | 286 4om |11 2372 | 000 | 000 | o000 | ow | 2129 | 1638
[Total Area under Mine Operation 333 | 2345 | 387 | 37.90 | 426 | 5668 | 432 | 4342 | 424 | 5784 | 185 | 3339 | 308 | 5662 | 352 36.14 | 647 | 28.88 | 4.16 | 5835 | 187 3996 | 000 | 000 | 000 | 000 | 4097 | 3151
8 |Waste Lands [ | 199 1401 | 085 833 |077 1061 |09 98 | 039 53 | 051 921 [073 1342 | 151 1550 | 163 = 7.28 | 061 85 | 047 1004 | 181 | 7.90 064 | 1981 1289 | 991
2 |ty Ash PondiSand Body [ 1|ow om [0 oo [0 oo |00 0o | 000 0o | o1 19 |o006 110 |00 000 | 000 | 000 |000 000 |[000 000 | 000 | 000 | o000 | 00 | 017 | o3
5
<
> |Total Wastelands 109 | 1401 [ 085 | 833 |07 ] 1061 |o0ss | oss | ose | sa | o062 | 1119 |79 | 1as2 [151] 1550 | 163 | 728 |oe1| sse |oa7| 1008 | 1er | 790 | oes | 1es1 | 1306 | 1005
§ |Reservoir, nallah, ponds etc. B | o 127 [0 | 17 |oos o069 |oos| o6 | 003 | o4 | o006 108 |01 257 |02 267 | 025 | 112 o006 o0s |oot o2 | o1 | oss | o2 | os | 14 | 115
<
> [Total Waterbodes 018 | 127 [ 018 | 176 |00s| 069 [00s| 060 | 003 | o041 [ 006 | 108 [014] 257 |026| 267 | 025 | 112 [o006] o084 [001] 021 | 019 [ o085 002 | o062 | 149 | 115
£ Icrop Lands [ ]|ow om [0 oo |00 oo 0w oo | 0o 0w | om oo |00 000 |00 00 | 0o 000 [0 o000 |00 0w | 216 | 94 | oo | ow | 216 | 166
B
3 |Fallow Lands [ ]| 2s 1627 | 132 | 1208 |ow 510 |11 1116 | 109 | 1487 | 047 848 |o041 754 |o0% 329 | 421 1879 o021 295 |o004 o085 | 9% | 4 | o037 | 145 | 215 | 1660
g
Q
< [Total Agricuture 231 [ 1627 | 132 | 1203 |0a7] 510 [111] 1146 | 109 | 1487 | 047 | 848 o041 ] 754 [032| 320 | 421 [ 1879 [021] 295 [00a] o085 | 1150 | 5025 | 037 | 1146 | 2374 | 1826
 |Urban Setterent I | oo | oo |o2| o |00 02 |ow| 0o | 0w | om0 | o | oo [oot| o1 [oo| om0 | oo | 000 [0o0| o000 |00 oo | 003 | o3 | oo | ow | oos | oo
£
2 |Rural Settlerrent B | o3 0% |ou| 108 |oos o083 |o00s| 050 | o9 | 123 | 005 0% |004| o074 |oo8| o0s2 | 014 | 063 |oo2 o028 |00 oo | os9 | 3ot | oc2 | os | 148 | 114
g
i |industalSettermert [0 | o 113 [0 3w |oss| 260 |02 261 | o2 o0z |om | 1 |oo 03 |0z| 2% | 012 | 05t |ow| 28 o007 15 | oo | 0w | ow | om | 15 | 13
Total Settlements 029 | 204 [053 ] 519 J027] 372 [031] 312 | 011 [ 150 [ 016 [ 289 [0.07] 129 [032] 329 | 026 | 116 [019] 266 [007] 150 [ 072 [ 3.14 002 [ 062 332 | 255
GRAND TOTAL 14.20 [ 100.00 [ 10.21 | 100.00 | 7.26 | 100.00 [ 9.95 [ 100,00 7.3 | 100.00 | 5.54 [ 100.00] 5.44 | 100.00 [ 9.74 | 100.00 | 22.40 ] 100.00 [ 7.13 | 100.00 [ 4.68 [ 100.00 | 22.90 | 100.00 323 | 100.00 [ 130.01 [ 100.00
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85°7T'0°E 85°7°30°E 85°8'0"E 85°8'30°E 85°9'0°E 85°9'30°E —
L L 1 L L L Area Statistics - Ananta OCP (2018)
N Classes Colour] Area
/ i Area
W "’{F" L Leveld Level-qI % of
z = (Km®)| Total
E’D_- _;g Forest Atea Dense Forest LO% 711
& I~ Open Forest 145 10.21
Total Forest (A) 2.46| 17.32
Scrubs Scrubs (B) 2.20/ 16.13
z = Social Forestry 0.23] 162
& 5 ontation | 1A0tE0N on Backfll Lot 7.1
g = Plantation on OB Dunp 011 077
o = Total Plantation (C) 1.35] 9.51
Total Vegetation(A+B+C) 6.10] 42.96
Agriculiure |Agriculture Land 2.31] 16.27
5 P ‘Waste Land |Waste Land 1.99] 14.01
27 _§ Coal Quarty 043 3.3
& g Area Under B ackfilling 233] 1641
- Water Filled Quarry 033[ 246
Mining A
"3/ C oal Dump 018 127
£ z Advance Quamy Site 004] 028
o 8 Total Mining Area 3.33] 23.45
rs] [~ oo
5 g Setflements Ruml S_ctﬂmnent 0.13] 092
= Industrial Settlement 0.16) 113
Total Settlement Area 0.29( 2.04
= 'Water B ody |[River, Ponds 0.18] 1.27
£ 5 =
= ANANTA'OCP £ [ Total[14.20[100.00
8 o
o & | Customer Mahanadi Coalfields Limited
Title Land R eclamation Monitoring of OC Projects e
= Subject . . .
£ z i .
S 8 Land Reclamation Activity | Name Designation Signatre | Date
= L [ Status of Ananta -
g l‘g O'CPS_ based mon Prepared | A Biswas | Mer(Geology)
| Satellite Data (BS-| Checled | TMondal |CM(RSC)
INDEX 2/L-IV) of the year
_— 2018 Approved | R Kumar | HOD (Geomatics)
=z —-—- Mine Lease B oundary = -
= —— Coal Transportation Road =) Seale: 0 0.45 0.9 1'18{ m Shest 1
c —— Other Road B3
R Plate 8.1 5 Drg No. HQ REM 07 A418 01 Rev Nod
1 I 1 1 1 I
85°T'0°E B5°7'30°E 85°8'0"E 85°8'30°E 85°9'0"E 85°9'30°E
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z 85°40E 85°4 30 850E 85530 8'60E _ Area Statistics - Balram OCP (2018)
(=] =
o = Classes Colour| Area
= ? Area
& = Level LevelTl % of
(Km?)| Total
Open Forest (A) 0.12| 1.18
Scrubs Scrubs (B) 1.88) 18.41
= - Social Forestry 0200 196
=8 = ontation | P20tat0N on Backfil 1.02] 999
- O
:{:.\l ] Plantation on OB Dump 0.24] 233
8 T otal Plantation (C) 1.46| 14.30
Total Vegetation(A+B+C) 3.46] 33.89
Agriculfure |Agriculture Land 1.32] 12,93
=z = Waste Land [Waste Land 0.85 833
] i g Coal Quany 0.58| 5.68
= - Barren OB Dump 0.12] 118
= e .
o =] Area Under Backfilling 243| 23.80
Mining Area |Water Filled Quarry 039 382
. . Coal Dump 0.30] 294
BALRAM OCF Advance Quarry Site 0.05] 049
g Coal Stock g Total Mining Area 387 37.00
&l - Rural Setdement 0.11] 108
=2 g Setflements (Urban Setflement 0.02] 020
Industrial Settlement 040/ 392
Total Settlement Area 0.53] 519
Water B odv [River, Ponds 0.18] 1.76
=
o £ [Total]10.21[100.00
ol ™
g & | Customer Mahanadi Coalfields Limited
&
Title Land Reclamation Monitoring of OC Projects e
Subject . Activity | Name Designation Signature |Date
Land Reclamation
z Status of Balram |Prepared | A. Biswas 1 (Geology)
= g OCP  based on o M B
g =5 | Satellite Data [ Checked | T Mondal | CM(RSC)
= INDEX o| RS-2L-TV)  of
— i . the year 2018 Approved | B Kumar HOD (Geomatics)
—- Mine L ease Boundary =~ —— RalwayLine
. 0 025 05 1
__ Coal Transportation o Scale: KM Sheet 1
Road Other Road Plate 8.2
Drg No. HQ REM 07 A418 02 RaviNe.0
T T T T T
285°4'0°E 85°4'30°E 85°5'0°E 85°5"30°E 85°6'0°E
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85°930°E 85%10°0°E 85°10°30°E 85" 1M0E 855130 85120°E 8551230
1 1 1 1 1 1 1
= N
& =
B2 W= E =
= 3
&l 2
LINGARAJ OCP
<
8 z
< E
= &
] R
Area Statistics - Lingaraj OCP (2018)
Classes Colowr| Area
Area
Lewvell LevelIl 1 %o of
- ®m%)| Total
=1 Open Forest (A) 0.96 =t
i~ - F
] |Scrubs Serubs (B) .23 | =
G Social Forestry 453 =
. o
P fion Plamtm on B ackfill 0.16[ 2.20 4
Plantation on OB Dump 0.31] 427 INDEX
Total Plantation (C) 0.80| 11.02 —-—. MineLease Boundary
Total Vegetation{A+B+C) 1.54| 21.21 —— PRailwayLine
Agriculnre_|Agriculture Land 0.37] 510 —— $pd Transportafion Road
=z [||Waste Land |[Waste Land 0.77| 10.61
=] =
e Coal Quarry 1.88] 2590 Customer Mahanadi Coalfields Limited g
el Barren OB Dump 0.50| 6.89 |-
g Area Under Backfiling 1.39] 1915 Title Land Reclamation Monitoring of OC Projects i g
L, n
® irea| Water Filled Quarry 0.4 3.31 Subject | Activity | Name Designation Signature | Daiz
Coal Dump 0.14 1.93 Land Reclamation
Advance Quarry Site 0.11| 1.52 Status of Lingara] | Prepared | A Biswas | Mer(Geelogy)
Total Mining Area 4.26] 58.68 ?le;rt mmn:; Checked | T.Mbadal | CM(RSC
atellite N
= |[Settlements [Urban Setfem ent 0.02) 0.28 the year 2018 Approved |F.Kumar | HOD (Geomatics)
5 Industrial Setdement 0.19] 2.62 z
w7l Total Settlement Area 27| 3.72 Scale: 0 02 04 0. BK Sheet 1 | L2
=1 |_____=— 8y e}
™| [Water B River, Ponds 0.05| 0.69 2
ody = Plate 8.3 Dz No. HQ REM 07 A41803 ReelNoo | | &
| Total] 7.26]100.00
T T T T T T T
85°930°E 85°100°E 85710 30°E 85°"1MU'E 85°1130°E 85120°E 85°12°30°E
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B85°'0"E B85°6'30°E 85°T'0E 85°T'30°E 85°8'0"E 85°8'30°E Area Stafistics - Bharatpur OCP (2018)
1 L 1 L 1 1
Classes Colour| Area
N Area | o
Levell Level-1T S| of
= w L (Km')| Total
= g Forest Area |Dense Forest(A) 0.01| 0.10
2] S | o Scrubs Scrubs (B) 0.90| 0.05
5] e Social Forestry 0.18] 1.81
(o]
. Plantation on Backfill 1.63| 16.38
Plantation -
Plantation on OB Dump 045 4.52
= T otal Plantation (C) 2.26| 22.71
g g Total Vegetation(A+B+C) 3.17| 31.86
£ - Agriculture  |Agriculture Land 1.11| 11.16
o S Waste Land |Waste Land 0.98| 9.85
Coal Quarry 094 9.45
Barren OB Dump 0.05) 0.50
z 2 Area Under Backfilling 2.48| 2492
2 & Mining Area |Water Filled Quarry 062 623
o - Coal Dump 0.15] 1.51
o e
o B Advance Quarry Site 0.08| 0.80
Total Mining Area 4.32] 43.42
Setflements | Rural Settlement 0.05| 0.50
= Industrial Setflement 026 261
o | £ Total Settlement Area 0.31] 3.12
£ B Water Body |River, Ponds 0.06| 0.60
o (o]
= | Total| 9.95]100.00
Customer Mahanadi Coalfields Limited
z z | Title Land Reclamation Monitoring of OC Projects e
™ o
. | & | Subject - o .
g ; Land ation Activity | Name Designation Signature | Date
o S | Status of | Prepared | A. Biswas (Geology)
™ | Bharatpur  OCP Mer (Geology
based on Satellite | Checked | T.Mondal | CMERSC)
INDEX Data (RS-2/L-IV)
~ | |[—-MineLease Boundary ~—— Railway Line of the year 2018 | Approved |B. Kumar | HOD (Geomatics)
E ] |_ Coal Transportation _g 0 03 06 '1.2Km Shest 1
b Road Plate 8.4 o
™ B HQ REM 07 A41804 RavMo.0
1 1 1 1 1 1
B5°E'0'E BS°E'30°E 85°T0'E 85°T30°E 85°8'0°E 85°8'30°E
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85°8"30"E
1

85°9'0"E 85"9°30"E
1 1

85*100"E
1

85%10°30"E
1

85%11'0"E
1

20"58' 30" 20°59'0" M 20°59'30"M
1

20"58'0"M
1

BHUBANESWARI OCP

20"58'30"MN 20°59'0"M 20"59'30"N

20"58'0"M

Area Statistics - Bhubaneswan OCP (2018)
Classes Colour|  Area
Leveld Level-TI Area | % of
(Knt)| Total
Open Forest (A) 0.68) 9.28
Scrubs Scrubs (B) 0.51| 6.96
Social Forestry 0.27] 3.68
Plantation  |Plan@mtion on Bacldil 0.01] 0.14
T otal Plantation (C) 0.28| 3.82
Total Vegetation{A+B+C)| 1.47] 20.05
Agriculiure |Agriculture Land 1.09] 14.87
Waste Land [Waste Land 0.30| 5.32
Coal Quamry 1.67) 22.78
Barren OB Dump 0.78] 10.64
Area Under B aclfiling 1.31| 17.87
Mining Area |[Water Filled Quany 0.18] 246
Coal Dump 0.10] 136
A dvance Quarry Site 020 2.73
Total Mining Area 4.24| 57.84
Rural Settlement 0.09) 1.23
Setflaments .
Industrial Seitflement 0.02) 027
T otal Settlement Area| 0.11] 1.50
Water Body [River, Ponds 0.03| 0.41
[ Total] 7.33[100.00]

g =| Customer Mahanadi Coalfields Limited
8 =)
= £-| Title Land Reclamation Monitoring of OC Projects g
& g 3
| Subject | Activity | Name Designation Signature | Date
Land Reclamation
Status of | Prepared | A Biswas 1.(Geology)
Bhubaneswan - Me N
OCP  based on|Checked |TMondal |CM(RSC)
g INDEX z|Satdlite  Data
;E T === Mine Lease Boundary E ges;ri:;_?{;l)ﬁ o Approved | R Kumar | HOD (Geomatics)
] Oth E
—_— er Road o
Plate 8.5 o % Seale: 0 0275 055 1'1(1.“ Sheet 1
Drg No. HQ REM 07 A4 18 05 Rev Nod
T T T T T T
85°8"30"E 85°8'0"E 85°9°30"E B85"10M0"E B5"10°30"E B5°11'0°E
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85°7 30°E 85°8'0°E 85°8'30°E 85°9'0°E 85°9'30°E
1 1 1 1 1
Area Statistics - Jagannath OCP (2018)
Classes Colour] Area
Area
Levetl LevetIl %o of
z S Kar)| Total
2 = Open Forest (A) 0.05] 0.90
87 - o Scrbs  [Scrubs (B) 0.37] 6.68
g i Social Forestry 017 307
o Plantation  |Plantation on Backfil 1.70| 3231
Total Plantation (C) 1.96) 35.38
Total Vegetation(A+B+C) 2.38] 42.96
= = Agriculfure [Agriculture Land
= =) 'Waste Land [Waste Land
= K Ash Pond
- & Total Waste Land
Coal Quarry
Area Under Backfiling
- ‘Water Filled Quarry
é = MMining Area Coal
=] _E Advance Quamy Site
= = Total Mining Area 1.85] 33.39
8 Rural 005 090
Setflement  [Industrial 0.11] 199
Total Settlement Area 0.16] 2.89
= ‘Water Body |River, Ponds 0.06| 1.08
£ JAGANNATH OCP f
2 z | [Total| 5.54/100.00
w b 1
! bt
o~
Customer Mahanadi Coalfields Limited
- _ |Tine Land Reclamation Monitoring of OC Projects e s
a = | Subject iy P :
% . _g Land R ation Activity | Name Designation Signature | Date
:‘3 g Status of | Prepared | A Biswas | Mer.(Geology)
™| Jagannath  OCP
based on Satellite | Checked | T Mondal | CMERSC)
INDEX Data (RS-2/L-IV)
—_— of the year 2018 Approved | R Kumar |HOD (Geomatics)
Z | —— Mine Boundary
5 | +— RailwayLine £ Scale: 0 03 06 1'%(”1 Shest 1
57| —— Coal Transportation Foad Plate 8.6 -
& | = Other Eoad 3 :g:]‘ Drg No. HQ REM 07 A413 06 RavNol
T T T T T
8577 30°E 858 0°E 85°8'30°E 85°8'0E 85°930°E
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85°0"30"E 85°1'0"E 85°1"30°E 85°2'0"E 85°2'30°E . "
1 1 1 1 1 Area Statistics - Hingula OCP (2018)
N Classes Colour| Area
= Area
=] W= | £ Levell Levelll % of Total
2 2 Em)
=) S o
(3] =
o Forest Open Forest{A) 0.05] 0.92
Scrubs Scrubs (B) 041 7.54
Social F ore stry 021 3.86
Plantafion Plant:{itm on Bacldill 0.07 1.29
g = Plantation on OB Dump 021 3.8
@ 5 Total Plantation (C) 049 0.01
o = Total Vegetation{A+B+C) 095 17.46
= =
™ = Agricutre |[Agriculiure Land 041 7.54
Waste Land Waste Land 0.73] 1342
Sand B ody 0.06 1.10
Total Waste Land 0.79( 14.52
z Coal Quarry 073 1342
= £ Barren OB Dump 002 037
@ =
w - Area Under Baclfilling 118 21.69
& :‘:\l VEning Area |Water Fille d Quarry 0.77] 1413
. Coal Dump 033 6.43
HINGULA OCP A dvance Quarry Site 003 033
Total Mining Area 3.08] 56.62
= Fural Setlement 004] 074
5 £ Setlements [Urban Settlement 0.01) 0.8
B | & [ndustrial § ettlem ent 002] 037
:Ci“ g Total Settlement Area 0.07 .29
o Water Body [River, Ponds 014 * 57
T
| | Total| 5.44] 100.00
Customer Mahanadi Coalfields Limited
=
g = . . .
E A 3 Title Land Reclamation Monitoring of OC Projects e
B o i - R .
= :?, f:;fi e;:eclamaﬁon Activity | Name Designation Signature | Date
Status of Hingula Prepared | A Biswas | Mor(Geology)
OCP  based on
Satellite Data | Checked | T.Mondal | CM(RSC)
®S2LIV)  of
£ Index z | the year 2018 Approved |R.Kumar | HOD (Geomaties)
o] — Minelease _ Coal Transportation F.oads Plate 8 7 =]
E ® Setdements — OtherRRoads ’ = Seale: O 0325 065 1 'im Shest 1
2 — —
(3] o
- Drg No. HQ REM 07 A418 07 RevNo.0
T T T T T
85°0"30°E 855 1'0°E 85°130°E 85°2°0°E 85°2'30°E
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= 83°50°30°E 83510 83°51'30°E 83°520°E 83°52°30°E
Ej L 1 L 1 1 - -
= N Arca Statistics - Belpahar OCP (2018)
& Classes Colour|  Area
W E Area | o
% Level-d Level-I o of
S 2 Km?)| Total
= 3 Scrubs Scrubs (A) 1.92] 19.71
s e Social Forestry 0.39| 400
o o N
:‘=_" = Plantation Plantat!on on Backfill 0_531 934
o Plantation on OB Dump 0.39] 6.06
T otal Plantation (B) 1.89] 19.40
Total Vege tation(A+B) 3.81] 30.12
- z Agrilure |Agriculture Land 0.32] 329
;C'D_ = ‘Waste Land |Waste Land 1.51| 15.50
7 = Coal Quarry 131] 1345
o Bamen OB Dump 012] 123
Area Under Backfilling 1.55] 15.91
_ Mining Area|Water Filled Quarry 021 216
z 8 Coal Dump 0.10] 103
§_ o Advance Quamy Site 0.23] 236
= = Total Mining Area 3.52] 36.14
™ - Rural Settlement 0.08 0.82
BELPAHAR OCP Settlements |Urban Setiement 0.01] 010
Industrial Setflement 0.23] 236
z £ Total Settlement Area 032 3.29
% _ B 12 'Water Body |[River, Ponds 0.26) 2.67
z 8.0.C.M Coleny S [Total| 9.74[100.00
Customer Mahanadi Coalfields Limited
£
z = | it Land Reclamation Monitoring of OC Projects phee
o = =+ -
i § Eﬂeﬁed amation Activity | Name Designation Signature | Date
Status of Belpahar | prepared | A Biswas | Mer (G eology)
OCP  based on
- Satellite Data | Checked | T.Mondal |CM(RSC)
z Index g (RS-2L-IV)  of
:g i —. MineL ease —+— Raitways B ; the year 2018 Approved | R. Kumar | HOD(Geomatics)
bl N — & 0 05 2
& Settlem ents Other Roads , ) J Seale Km |Sheet 1
: S
— Coal Transportation Foads Plate 8-8 6 o j b
Gurity AMiksalmy | Drg No. HQ REM 07 A418 08 RevNod
1 1 I 1 1
83°50°20°E 83°51'0°E 83°51'30°E 83°520°E 83°52°30°E
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83°48'30°E  83°49°0°E  83°4930°E  B83°500°E  B3°50°30E 83°510°E  83°5130E z
_2 1 1 1 1 1 1 1 =1
2 ; Area Statistics - Lakhanpur OCP (2018)
:“5 - N :.; Classes Colour|] Area
= Area| o
Wl Level Level Il “oof
z Km®)| Total
= =1
F S ; Dense Forest 1.83 §.17|
Forest A
= = S T |Open Forest 3.00] 1348
= o Total Forest Area (A) 4.85] 21.65
Scrubs Scrubs (B) 2.96) 13.21
_ z Social Forestry 0.46] 203
5 =] ;.
_g = Plantation P]zntal:fontadcﬁ]l 0.'{'2 321
o = Plantation on OB Dump 0.59]  2.63
b o Total Plantation (C) 1.77] 7.0
A1 . Workshop Total Vegetation(A+B+C) 9.58] 42.77|
= z Agricinre |Agriculture Land 4.21] 18.79|
& @ Waste Land |Waste Land 1.63|  7.28
= 5 Coal Quarry L8| 821
& Barren OB Dump 002 0.09
z Area Under Backfiling 300 1741
z g Mining Area|Water Filed Quamy 0.19] 083
§ i o Coal Dump 0.14] 063
= = Advance Quarrv Site 0.38]  1.70
& Total Mining Area 6.47| 28.88
Rural Setilement 0.14] 063
= Settlement
z 2  |Industrial Setfement 0.12] 054
@ - = Total Settlement Areal 0.26] 1.6
:,; & ‘Water Bodv [River, Ponds 0.25 1.12
_ | Total] 22.40] 100.00)
= 2
= L
o T | Customer Mahanadi Coalfields Limited
) o
& Title Land Reclamation Monitoring of OC Projects e
Z | Subject . | Activity | Name Designation Signature | Date
% Index 2 Land Reclamation
= — Mine Lease  —+Railways g E;_“}ZFK C)ch Prepared | A Biswas | Mer(Geology)
= ® Settlements = Other Roads based on Satellite | Checked | T.Mbndal | CM(RSC)
_ ) Data (RS-2L-IV)
_ Coal Transportation Roads Z | of theyear 2018~ | Approved | R Kumar | HOD (Geomatics)
= o
= = 0 0375 075 15
el Plate 8.9 bl [ —] Shest 1
e o
& HQ REM 07 A418 02 Revlod
1 1 1 1 1 1 1 1
B3°4F0E B34E30E 83MO0E 83T4930°E B3°S00E B3SUS0E 83°510°E 83°5130°E
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83°53'0°E 83°53'30°E 83°54'0°E 83°54'30°E
1 1 1 1
Area Statistics - Samleswan OCP (2018)
Classes Colowr| Area
Area| % of
Levell LewelII
eve eve xa2)| Tomt
Forest Area Dense Forest 0.05] 0.70
z Open Forest 0.10) 140
% __3 Total Forest Area (A) 0.15] 2.10
. = Scnibs Scrubs (B) 043 6.03
:‘f = Social Forestry 016 2.4
o . -
Plantation Piamah{)n on Backfil 068 954
Plantafion on OB Dump 048] 6.73
Total Plantation (C) 1.32] 18.51
Total Vegetation{A+B+C) 1.90( 26.65
= Agriculture |Agriculture Land 0.21] 2.95
=z _g ‘Waste Land |[Waste Land 0.61) 8.56
- = Coal Quarry 0.06] 13.46
g & Barren OB Dump 0.07 0.98
Area Under B ackfiling 2.86) 40.11
Mining Area|Water Filled Quanv 0.04] 0.56
SAMLESWARI OCP mnm‘“‘ Q‘Pmm - g‘l’; g;‘j
= Total Mining Area 4.16[ 58.35
z S Rural Setdement 0.02| 0.8
= = Setdement
2 5 IS [ndustral Settlement 0.17] 238
= = Total Settlement Area 0.19] 2.66
o Water B ody |River, Ponds 0.06] 0.84
| Total] 7.13[100.00
Customer Mahanadi Coalfields Limited
Zz =
z | 5 [T Land Redlamation Monitoting of OC Projects | stisoce-
g s _
:-5 T :-; Subject . Activity Nams Desizgnation Signature Date
= Land Feclamati on
Status of Samleswanl |Prepared | A Biswas | Mer(Geolom)
ocp based on
Satellite Data (RS-2L- oy 0 o | T apest | enmsc
Index IV) of the year 2018. ' w50
— Mine Lease —— Railways , J Approved | R Kumar | HOD(Geomatics)
—_ _Z e, " -
z ® Settlements _ Other Roads Plate 8.10 = é Cmp L o 025 05 T Shest 1
_g i — Coal Transportation Roads o ;.g Syt A M Kt Compny
? : I : : :‘; D No. HQREMOT7 A4 13 10 REV N0
& 83°53'0°E 83°53'30°E 83°54'0°E 23°54'30°E
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§ 33°53;'30'E 83°5;"0'E 83'54"30'5 Area Statistics - Lajkura OCP (2018)
&7 Classes Colour| Area
= Area| o
N Level-1 Level-TI 2| %oof
(Km’)| Total
/ Forest Area Dense Forest 1.00] 21.37
E Open Forest 0.47| 10,04
§ Total Forest Area (A) 1.47| 31.41
Scrubs Scrubs (B) 0.29| 6.20
= -
z \ 5 Social Forestry 0.07] 1.50
= ! L e £ . Plantation on Backfill 0.17| 3.63
@ ; = Plantation -
= 4 = Plantation on OB Dump 0.22) 470
N : Total Plantation (C) 0.46| 9.83
g : Total Vegetation(A+B+C) 2.22| 47.44
A Agriculture |Agriculture Land 0.04| 0.85
LAJKURA OCP Waste Land [Waste Land 0.47| 10.04
r Coal Quarry 0.57) 12.18
; i Barren OB Dump 0.03] 0.64
= ; Area Under Backfilling 1.11| 23.72
2 Mining Area|Water Filled Quarry 0.04] 0385
b Coal Dump 0.04| 085
o Advance Quarry Site 0.08 1.71
: Total Mining Area 1.87| 39.96
: Setflement |Industrial 0.07| 1.50
‘Water Body |River, Ponds 0.01| 0.21
| Total| 4.68] 100.00
z Customer Mahanadi Coalfields Limited
I
g Title Land Reclamation Monitoting of OC Projects T e
N Subject - L .
Land Reclamation Activity | Name Designation Signature | Date
Status of Lajkum | Prepared | A Biswas | Mer(Geology)
QOCP  based on
Satellite Data | Checked |T Mondal |CM(RSC)
Index (RS-2L-IV)  of
—- Mine Lease —— Railways the year 2018 Approved |R.Kumar | HOD (Geomatics)
= ¢ Settlements — Coal Transportation Roads Plate 8.11 £ Scale: U 025 05 1 Shest 1
& = T e— KM =
00 - =
:'“_r & DrgNo. HQ REM 07 A418 11 Rev No.0
(o]
T T T
83°53°30°E 83°54'0°E 83°54°30°E
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83°40°0°E 83°41'0"E 83°4Z0°E 83°43'0°E
1 1 1 1
Area Statistics - Siarmal OCP (2018)
N Classes Colour|  Area
). Area | o
= W L Z LevelI Level-II o of
il () T
= T o Open Forest 0.82| 3.58
o Scrubs Scrubs 7.31] 3192
Plantation | Social Forestry 054 236
Total Vegetation Cover 8.67| 37.85
Agriculture |Fallow Land 935 4082
Crop Land 2.16| 943
= Z Total Agriculture Land| 11.51| 50.25
& -6 Waste Land |Waste Land 1.81] 7.90
8 8 Setflement | Rural Settlement 069] 301
Urban settlemant 003 013
Total Settlement Area 0.72] 3.14
Water Body |River, Ponds 0.19| 0.85
Total |22.90|100.00

d
g
5‘: ] q Index
o [TjMineLease _ Rgads

Chakrapur | ¥ oo * Settlements
L4 -‘.ﬁerajapa - o ®
S "I S Customer Mahanadi Coalfields Limited
-

Z| Title Land Reclamation Monitoring of OC Projects ;‘;‘;ﬂ;‘m
= = !
5 - —| Subject - - -

T 2| Land Redamation Activity | Name Designation Signature | Date
o Status of Siarmal ed | A Bisw Mer (G eol
OCP  based on Prepar: iswas or.(Geology)
Satellite Data | Checked |T.Mondal |CM(RSC)
(RS-2L-IV)  of
the year 2018 Approved |R.Kumar |HOD (Geomatics)
.0 0.5 1 2
Scale: Sheet 1
z Plate 8.12 £ T —Km )
= < DrgNo. HQ REM 07 A418 12 Rev No.0
o T T T T o
823°40°0°E 23741 0°E 83%42'0°E 83°430°E
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83°40°30°E 83°41'0°E 83°41°30°E 83°42°0°E
1 1 L L
Area Statistics - Basundhara West Extn. OCP (2018)
N = Classes Colour Area
= . =) Area | of of
g W+ L K Levell Level-1I °e
5 ! & (Knd)| Total
Open Forest 0.79] 24 46
Scrubs Scrubs 1.36] 42.11
Plantation |Social Forestry 0031 093
Total Vegetation Cover 2.18( 67.49
A griculture |Fallow Land 0.37] 1146
Waste Land |[Waste Land 0.64] 1981
> z Settlement _|Rural Setfoment 0.02] 062
:8 i ; Water Body |River, Ponds 0.02] 0.62
= & Total| 3.23[100.00
Index
- =z —- Mine Lease = Rpads
z &
2 = e Setflements
I &
&
Customer Mahanadi Coalfields Limited
- Z | Title Land Reclamation Menitoring of OC Projects e
b | & >
;§_ ; mﬂf{e dammtion | ATy [ Name Designation Signatwe |Date
& Status of Prepared | A Bisw Geaol
Basundhara West iswas | Mex{(Gedlogs)
Extn OCP based |Checked [T Mondd |CMRSC)
on Satellite Data
RS-2L-IV)  of | Approved | R Kumar | HOD (Geomatics)
the vear 2018
Plate 8.13 y 0 0275 055 11
D cmpdi |5 e——km | Sheet 1
z P
= Mibsloy | DrgNo. HQ REM 07 A41813 Rev No.0
T T T T &
83°40°30°E 23%41'0°E 83°41°30°E 23°42°0°E &
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STATUS OF LAND RECLAMATION IN ANANTA OCP
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Figure 8.2
STATUS OF LAND RECLAMATION IN BALRAM OCP
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Figure 8.3

Job No 561410027

112



CMPDI

STATUS OF LAND RECLAMATION IN LINGARAJ OCP
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Figure 8.4

STATUS OF LAND RECLAMATION IN BHARATPUR OCP
E Year
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Figure 8.5
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STATUS OF LAND RECLAMATION IN BEHUBANESWARI OCP

E Year
=
E o2017
E o2018
X

Settlement Plantation ‘Vegetation Wasteland Mining Surface

Cover Area water
Landuse /Cover Classes
Figure 8.6
STATUS OF LAND RECLAMATION IN JAGANNATH OCP
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Figure 8.7
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STATUS OF LAND RECLAMATION IN HINGULA OCP
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Figure 8.8
STATUS OF LAND RECLAMATION IN BELPAHAR OCP
E Year
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Figure 8.9
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STATUS OF LAND RECLAMATION IN LAKHANPUR OCP
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Figure 8.10
STATUS OF LAND RECLAMATION IN SAMLESWARI OCP
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Figure 8.11
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STATUS OF LAND RECLAMATION IN LAJKURA OCP
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Figure 8.12
STATUS OF LAND RECLAMATION IN SIARMAL OCP
E Year
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Figure 8.13
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STATUS OF LAND RECLAMATION IN BASUNDHARA W EXTN.
OCP
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Photograph — 8.2: Plantation on Internal OB (Balram OC Mine)
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20°57 27" 85°11 ‘47", 95, Oom'
Jan 15, 2019 St 51 :00 PM:=

ST 1/ 88 a2 »48.2m
15 Jan 2019 17:04:42
Photograph — 8.4: Plantatlon on Internal OB/Backflll (Bharatpur OC Mine)
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20052337, 8527 5041 . 4y
16 Jan 2019 .16:30:14
Photograph — 8.5 : Plantation on Internal OB (Jagannath OC Mine)

Photograph — 8.6: Plantation on Internal OB/Backfill (Hingula oC Mine)
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Photograph — 8.7: Plantation on Internal OB/Backfill (Belpahar OC Mine)
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NANE OF MINE + ;

LAJKURAOCP IB VALLEY AREAMCL =
¥ 015-16 3

YEAR OF PLANTATION
PLANTED FIGURE
SPEICES PLANTED

2479,'83.91106, 165.
A 710 Jan 2019 T4:58:3%
Photograph-8.10: Plantation at Lajkura Opencast Project
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9.0

9.1

9.2

9.3

94

Land Reclamation Status in Central Coalfields Ltd.

Following 5 OC projects producing more than 5 million m3. (Coal + OB) annually of Central
Coalfields Ltd. have been taken up during the year 2018-19 for land reclamation monitoring

based on satellite data of the year 2018:

= Ashok

= Piparwar

= KD Hesalong
= Rajrappa

= Parej East

Project wise Land Reclamation status in CCL in the year 2018 is given in Table 9.1 and also
shown graphically in Fig 9.1. Area statistics of different land use classes present in OC
projects in the year 2018 is given in Table 9.2. Land use maps derived from the satellite
data is given in Plate no. 9.1 to 9.5. Changes in land use status are shown in Fig. 9.2 - 9.6
and field photographs showing plantation and backfilled area in mining projects in photo 9.1-
9.5.

Total leasehold area has been modified from 48.47 Km? to 51.35 km? in 2018, (Ashok from
6.75 Km2 to 7.93 Km?2 & KDH from 4.50 Km? to 6.20 Km?) as per EC.

Study reveals that 14.21 Km? (78.29%) of excavated area has already come under
reclamation in the above 5 OC projects of CCL, out of which 5.51 Km?(30.36%) area has
been re-vegetated (Biological Reclamation) and 8.70 Km2(47.93%) area is under backfilling

(Technical Reclamation).
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9.5

9.6

9.7

9.8

9.9

Analysis of satellite data indicates that area of plantation (Biological Reclamation) has
increased from 5.38 Km? (Yr. 2017) to 5.51 Km? (Yr. 2018). This increase in Biological

Reclamation reflects constant effort on part of CCL for environment protection.

Study also reveal that area under barren backfilling (Technical Reclamation) has increased
from 7.86 km?in 2017 to 8.70 km2in 2018. All the 5 projects of CCL selected for monitoring

for the year 2018-19 are showing an increasing or static trend in technical reclamation.

After analyzing the satellite data of year 2018, it is seen that total area under plantation
(Green Cover) which includes plantation carried out on backfilled area, OB dumps as well
as Plantation under social forestry in all the 5 mines of CCL has decreased by 0.20 km? in
the year 2018 as compared to the year 2017. This decrease in Green Cover is mainly
attributed to decrease in Plantation on OB Dumps in Piparwar OC project as well reduction

in social forestry in both Ashoka and Piparwar OCPs due to mine advancement..

It may be seen from the Table.9.1 that area of total reclamation has reached 78.29% of the

total excavated area till the year 2018 as compared to 77.29% in 2017.

Out of 5 projects of CCL, Parej East OC ranks on top for land reclamation (88.00%) followed
by Ashok OC (83.33%), KDH (80.00%), Rajrappa OC (78.70%) and Piparwar OC (70.41%).
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TABLE-9.1

Project wise Land Reclamation Status in OC projects of CCL based on Satellite Data of the Year 2018
(Projects producing more than 5 mcm of Coal+0B annually)

(Area in Sq. Kms.)

Technical Plantation
gl _ Total Reclamation  Biological Reclamatiory Other Plantations Area under Total TotIiIIArea_under Total Area under
No. Project | Leasehold Areaunde Plantation on Excavated / | | atonon | Social Forestry, | active Mining |Excavated Area| (o antation Reclamation
Area eaL.m. r an |onpn cavate External Over Avanue g (% Green Cover
Backfilling Backfilled Area Burden Dumps | Plantation Etc. Generated in Leasehold)
1| 2 3 4 5 6 7 8 9 (Z4+5+8) | 10 (=5+6+7) 11(=4+5)
2017 (2018 | 2017 2018 2017 2018 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 2017 2018 2017 2018
1 |[Ashok | 675|793 | 178 | 214 0.88 091 | 000|000 | 034|027 | 093 | 061 | 359 | 366 | 122 1.18 266 | 3.05
49.58% | 58.47% | 24.51% | 24.86% 25.91% | 16.67% 18.07% | 14.88% | 74.09% | 83.33%
2 |Piparwar [11.20(11.20 202 | 230 1.35 134 | 062 | 052 | 130 | 118 | 146 | 153 | 48 | 517 | 3.27 3.04 337 | 3.64
41.82% | 44.49% | 27.95% | 25.92% 30.23% | 29.59% 29.20% | 27.14% | 69.77% | 70.41%
3 [KDH 450 [ 620| 152 | 152 1.26 128 | 003 | 003|012 {020 038 | 070 | 316 | 350 | 141 1.51 278 | 2.80
48.10% | 43.43% | 39.87% | 36.57% 12.03% | 20.00% 31.33% | 24.35% | 87.97% | 80.00%
4 |ParejEast| 6.20 | 620 | 052 | 0.64 0.64 068 | 005|005 | 009 |009]| 027 | 018 | 143 | 150 | 078 0.82 116 | 132
36.36% | 42.67% | 44.76% | 45.33% 18.88% | 12.00% 12.58% | 13.23% | 81.12% | 88.00%
5 |Rajrappa |19.82(19.82| 2.02 2.10 1.25 1.30 331 | 3.10 1.88 1.97 0.85 0.92 4,12 4.32 6.44 6.37 3.27 3.40
49.03% | 48.61% | 30.34% | 30.09% 20.63% | 21.30% 32.49% | 32.14% | 79.37% | 78.70%
TOTAL  |48.47|51.35| 7.8 | 870 5.38 551 | 401 370 | 373 [ 371 ] 38 | 394 | 1713 | 1815 | 1312 | 1292 | 1324 | 1422
45.88% | 47.93% | 31.41% | 30.36% 2.71% | 21.71% 27.07% | 25.16% | 77.29% | 78.29%

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

Area under Biological Reclamation includes Area under Plantation done on Backfilled Area only.
Area under Technical Reclamation includes Area under Barren Backfilling only.
Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry Filled with Water, if any. Area of Coal Dump has been excluded from Area under Active Mining in this table.
Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the Table above.

(%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”.

Leasehold area of Ashoka and KDH OCPs modified as per the EC Boundary

(% is calculated with respected to Excavated Area as applicable)
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PROJECT WISE STATUS OF LAND RECLAMATION IN CCL FOR THE YEAR 2018

ASHOK PIPARWAR KDH PAREJ EAST RAJRAPPA

OPENCAST PROJECTS

B LEASEHOLD AREA

1 EXCAVATED AREA

B AREA UNDER
RECLAMATION

Fig. 9.1 : Project wise Land Reclamation Status in Year 2018
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Table 9.2

Project wise Area Statistics of Land Use / Cover in OC Mines
(> 5 mcu.m.) of CCL based on Satellite data of the Year 2018

(Area in Km?)

ASHOK PIPARWAR KDH RAJRAPPA | PAREJ EAST TOTAL
Area | % | Area| % [Area| % [ Area| % [Area]| % [ Area | %
o |Dense Forest - 000 | 000 | 000 000 | 000 000 | 000 000 | 000 o000 | 000 000
b
w
% |Open Forest - 049 | 618 | 016 143 | 020 323 | 148 747 | 131 2113 | 364 = 7.09
Total Forest 049 | 618 [ 016 | 143 [ 020 [ 323 | 148 | 747 | 131 [21.13] 364 [ 709
Scrubs [ T71 1261 J2030] 131 [ 12.70 [ 085 [13.72 | 467 [ 2356 | 1.90 [30.65] 1034 [ 2014
[ |social Forestry 027 | 340 | 118 1054 | 020 323 | 197 994 | 009 145 | 37 7.22
(e}
£ [Plantation on OB Dump 000 000 | 052 464 | 003 048 | 310 1564 | 005 08l | 370  7.21
g
% |Plantation on Backfl (Biological Reclamation) 091 | 1148 | 1.3 1196 | 128 2065 | 130 656 | 068 1097 | 551 1073
* [Total Plantation 118 | 1488 | 304 | 27.14 | 151 [ 2435 | 637 | 3214 | 082 [1323| 1202 | 2516
Total Vegetation 328 |4136 | 451 | 40.27 | 256 | 4129 | 1252 | 63.17 | 4.03 |6500| 2690 | 52.39
(O]
£ |Coal Quany 042 | 530 | 092 | 821 | 018 & 290 | 045 | 227 | 011 | 177 | 208 | 405
5 [Advance Quarry Site 012 | 151 | 006 | 054 | 009 | 145 | 012 | 061 | 002 032 | 041 | 080
w
2 | Quarry Filld With Water 007 | 088 | 055 | 491 | 043 | 694 | 035 | 177 | 005 08l | 145 | 282
Q
< [Total Area under Active Mining 061 | 7.69 | 1.53 | 13.66 | 070 | 11.29 | 092 | 465 | 018 | 290 | 394 | 767
Coal Dump 002 | 025 | 006 | 054 | 005 08 | 009 045 | 010 161 | 032 | 062
Barren OB Dump 000 | 000 | 000 @ 000 | 005 | 08 | 088 | 444 | 022 | 355 | 115 | 224

Area Under Backfilling (Technical Reclamation) 2.14 26.99 [ 2.30 2054 | 152 2452 | 210 10.60 | 0.64 | 10.32 8.70 16.94

Total Area under Mine Operation 2.77 3493 | 389 | 3473 | 232 | 3742 | 399 | 2013 | 1.14 |1839| 1411 27.48

Waste Lands 0.44 555 | 054 4.82 025 = 403 0.96 4.84 024 | 3.87 2.43 473

Fly Ash Pond / Sand Body 0.00 0.00 | 0.00 0.00 0.03 | 048 0.00 0.00 0.02 | 0.32 0.05 0.10

Total Wasteland 044 | 555 [ 054 [ 482 | 028 [ 452 | 096 | 484 | 026 [ 419 | 248 | 483

009 | 113 | 023 | 205 | 007 | 113 | 003 | 015 | 005 | 081 | 047 0.92
009 [ 113 [ 023 ] 205 [007 ] 113 ] 003 [ 015 [ 0.05 [ 081 | 047 | 092

Reservoir, Nallah, Ponds
Total Waterbodies

Crop Lands 0.09 113 | 010 0.89 0.00 | 0.00 0.06 0.30 0.04 | 0.65 0.29 0.56

Fallow Lands 1.08 1362 | 1.20 1071 | 066 | 10.65 | 1.14 5Y/5) 031 | 5.00 4.39 8.55

AGRICULTURE| WATERBODY| WASTELANDO

Total Agriculture 1.17 1475 | 1.30 | 11.61 | 0.66 | 10.65 | 1.20 6.05 0.35 | 5.65 4.68 9.11

ONE 00 W) (U8 0N §0n | OO

& |Urban Settlement 0.00 0.00 | 0.07 0.63 0.11 177 0.47 2.37 016 | 2.58 0.81 1.58

g Rural Settlement 0.14 177 | 0.16 1.43 0.02 | 032 0.30 1.51 017 | 2.74 0.79 154

)

E Industrial Settlement 0.04 050 | 0.50 4.46 018 | 2.90 0.35 177 0.04 | 0.65 111 2.16

’ Total Settlement 0.18 2.27 | 073 6.52 0.31 | 5.00 112 5.65 0.37 5.97 271 5.28
Grand Total 7.93 |100.00( 11.20 | 100.00 [ 6.20 [100.00| 19.82 | 100.00 [ 6.20 |100.00( 51.35 | 100.00
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Area Statistics - Ashok OCP (2018)
Classes Coloud Area
% of
Level-|l Level-ll Total
Forest Area Dense Forest 0.00| 0.00
Open Forest 049| 6.18
Total Forest Area 049 6.18
Scrubs Scrubs 1.61| 20.30
Social Forestry 027 340
Plantati Plantation on Backfil 091) 11.48
antation Plantation on OB Dump 000 0.00
Total Plantation 1.18| 14.88
Total Ve getation Area 3.28| 41.36
Crop Land 009 1.13
|Agriculture |Fallow Land 1.08| 13.62
Total Agriculture Area 1.17| 14.75
Waste Land 044| 555
Waste La
""" Total Waste Land 044] 556
Coal Quarry 042| 530
Area Under Backfiling 2.14| 26.99
. Water Filled Quarry 007| 088
Mining Area
N9 Are8 /G 5al Dump 002] 025
Advance Quarry Site 012 151
Total Mining Area 2.77| 34.93
Rural Settlement 014 177
Setilements|Urban Settlement 0.00[ 0.00
Industrial Settlement 004| 050
Total Settlement Area 0.18| 2.27
Water Body|River, Ponds 009 113
Total| 7.93/100.00
Customer Central Coalfields Limited
Title Land Reclamation Monitoring of OC Projects mff"m'm
Subject - I - .
Land Redamation Activity Name Designation Signature
gtét;s c;)f as:lﬂlﬁ Prepared  |Hariharalal B |Sr. Mgr(System) -d_'__‘w-—{-'ﬂ
Satellite Data (RS-|Checked [AK Singh |Ch Mgr(RSC) :
2/L-IV) of the vear M
2018 Approved |R Kumar  |HOD(Geomatics) @.;,.
o . |Scate: KM | Sheet 1
cmpa/& 0 025 05 1
Gund/ Alhibisloe |DrgNo. HQ REM 18 3 A4 03 Rev No.0

Job No 561410027

130



CMPDI

85°20"E 85°30"E Area Statistics - Piparwar OCP (2018)
Classes Colour Area
D N
oo™ -' Level- Levell Area | % of
n + evel evel (Km?)| Total
= z Dense Forest 0.00] 0.00
- B Forest Area|
:"- | o Open Forest 0.16) 1.43
et P Total Forest Area 0.16) 1.43
o~ Scrubs Scrubs 1.31] 11.70
Social Forestry 1.18] 10.54
Plantation Plantation on Backfill 134 1196
Plantation on OB Dump 052 464
Total Plantation 3.04| 27.14
Total Vegetation Area 4.51| 40.27
Crop Land 0.10] 0.89
Agriculture |Fallow Land 1.20( 10.71
Total Agriculture Area 1.30| 11.61
Waste Land 0.54| 4.82
\Waste LangSand Body 0.00] 0.00
Total Waste Land 0.54| 4.82
Coal Quarry 092 821
=
E : i S z Barren OB Dump 0.00] 0.00
= PIPARWAR OCFP g Area Under Backfilling 2.30| 2054
E B Iining Area|Water Filled Quarry 055 491
& Coal Dump 0.06] 0.54
Advance Quarry Site 0.06] 054
Total Mining Area 3.89| 34.73
Rural Settlement 0.16] 1.43
SettlementgUrban Settlement 0.07] 083
Industrial Settlement 050 446
Total Settlement Area 0.73| 6.52
\Water Body|River, Pends 0.23| 2.05
Total | 11.20| 100.00
Customer Central Coalfields Limited
E _ | Title Land Reclamation Monitoring of OC Projects e
07 . (=] -
| Subject L . .
aR To Ashok Proncs -:3 L:.m]:l Reclamation Activity Name Designation Signanre
o .
| Status of Piparwar |Prepared  |Hariharalal B |Sr. Mgr(System) @
ocp based on QW_,P
Lesend Satellite Data (RS-|Checked |AK. Singh |Ch Mgr(RSC) -
g 2/LIV) of the year =
——— 2018 Approved |R. Kumar HOD(Geomatics) %
L._._l Lease Boundary
Scale: T I T Sheet 1
Roads Plate 9.2 e 0 025 05 1 ©
Drg No. HQ REM 18 3 A4 06 RevNol
85°20"E 85°30'E £ <
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4°59'0'E 84°59'30"E 85°Q0"E 85°0p0"E Area Statistics - KDH OCP (2018)
To Rohini Project Classes Colour Area
z LeveH Level-ll (Er:’i) .l?i tr;f
E— " Dense Forest 0.00| 0.00
% Forest Areal 0 en Forest 0.20] 323
Total Forest Area| 0.20] 3.23
Scrubs Scrubs 0.85) 13.71
Social Forestry 0.20] 3.23
Plantation Plantation on Backill 1.28| 2065
Plantation on OB Dump 0.03] 048
Tetal Plantation 1.51| 24.38
Total Vegetation Area| 2.56| 41.28
Crop Land [ 0.00] 0.00
% Agriculture |Fallow Land | o066] 1065
pedl Total Agriculture Area 0.66| 10.65
3 Waste Land H 0.25] 403
o~ \Waste Land Sand Body 0.03] 048
Total Waste Land 0.28| 4.52
Coal Quarry 0.18] 2.90
Barren OB Dump 0.05| 0.81
Area Under BacKfilling 1.52] 24.52
Mining Area|Water Filled Quarry 0.43] 6.94
Coal Dump 0.05] 0.81
Advance Quarry Site 009 145
e Total Mining Area| 2.32| 37.42
= Rural Settlement 0.02| 0.32
Pl Settlernents Urban Settlement 0.11] 1.77
o™ Industnial Settlement 018 290
o NK Total Settlement Area 0.31| 5.00
\\\‘B\\a Area Office \Water Body|River, Ponds 0.07| 1.13
Total | 6.20(100.00
Customer Central Coalfields Limited
é Z|Title Land Reclamation Monitoring of OC Projects B
oy o] A
E '?f E:Il:l){liecl'\t’.ec]amatim Activity Name Designation Signature
cIStatus  of KDH Prepared Hariharalal B |Sr. Mgr(System) RWJM
OCP  based on e —
Legend Satellite Data (RS-|Checked  |AK.Singh  |Ch.Mgr(RSC) | et
R 2/L-IV) of the year
i"____l Lease Boundary 2018 Approved |R. Kumar HOD(Geomatics) @,
Roads PI t 9 3 Scale I . km Sheet 1
ate J. cmfm’g 0 025 05 1
54 cd30E o 00E SE0R0E Gt/ Aliialoes | Drg Wo. HQ REM 18 3 A4 07 Rev No.0
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853)0°E 85™p0°E 85 J'0E 8574goE Area Statistics - Rajrappa OCP (2018)
Classes Colour Area
Level-l Level-ll (ﬁrr:';l} 'I?th(;fl
Dense Forest 0.00] 0.00
Forest Areal  en Forest 148] 747
= Total Forest Area) 1.48| 7.47
5 £ Scrubs  |Scrubs 4.67| 23.56
@] = Social Forestry 197| 9.94
a B . |Plantation on Backiil 1.30| 6.56
o Plantation
Plantation on OB Dump 3.10| 15.64
Total Plantation 6.37] 32.14
Total Vegetation Area 12.52| 63.17
Crop Land 0.06] 030
IAgric ulture |Fallow Land 1.14] 575
Total Agriculture Area 1.20| 6.05
\Waste Lan Waste Land 0.96)| 4.84
Total Waste Land 0.96| 4.84
z = Coal Quarry 0.45| 2.27
2 =) Barren OB Dump 0.88] 4.44
2 '::S Area Under Backfilling 210 1060
o = Mining Area|Water Filled Quarry 035 1.77
Coal Dump 0.09] 045
Advance Quarry Site 012| 061
Total Mining Area 3.99| 20.13
Rural Settlement 0.30] 1.51
Legend SettlementgUrban Settlement 047 237
J— Industrial Settlement 0.35) 1.77
i_._.j Lease Boundary Total Settlement Area 1.12| 5.65
\Water Body|River, Ponds 0.03| 0.15
z - Roads Total | 19.82] 100.00
F o
g':;' -‘g Customer Central Coalfields Limited
& 5 . L . Tab Ne.
Title Land Reclamation Monitoring of OC Projects 561410007
Subject . |Activity Name Designation Signature
Land Reclamation
Status of Rajrappa|Prepared |Hariharalal B |Sr. Mgr(System) | [ hen
OCP  based on —
Satellite Data (RS-|Checked |AK Singh  |Ch. Mgr(RSC) &}ﬁ_&
2/L-IV) of the year
. 2018 Approved |R.Kumar HOD(Geomatics) %
To Ram S:I_]] ‘. = e
. Plate 9.4 |2 c’nf)c{i Scale: 0 05 1 2 Sheet 1
o
85°350'E 85°4D0'E 8574V 0'E 85450 o ABlislrs [DrgNo.  HQ REM 18 3 A4 08 Rev o0
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85“3?'0"E 85“3?‘0"E 85“3#'0"E
Area Statistics - Parej East OCP (2018)
Classes Colou]  Area
Level-l Level-Il (i:i) _?:) ;;fl
Eorest Areal Dense Forest 0.00[ 0.00
Open Forest 131 21.13
Total Forest Area 1.31 21.13
£ Scrubs | Scrubs 1.90] 30,65 | -
;g- Social Forestry 009] 145 _S
2 Plantation Plantation on Backfil 0.68| 10.97 I =
Plantafion on OB Dump 005 081 | &
Total Plantation 0.82 13.23
Total Vegetation Area| 4.03| 65.00
Crop Land [ 0.04] 085
Agric ulture |Fallow Land | 0.31| 500
Total Agriculture Area 0.35| 5.65
Waste Land H 024] 387
Waste LangSand Body 0.02] 032
Total Waste Land 0.26| 4.19
Coal Quarry 01| 177
Barren OB Dump 0.22] 355
Area Under Backfilling 0.64| 10.32
Mining Area|Water Filled Quarry 0.03] 081
Coal Dump 010] 161
Advance Quarry Site 002 032
/.To Khatotand Total Mining Area 1.14| 18.3%
Rural Settlement 017 274
Settlements|Urban Settliement 016) 258
Industrial Settlement 0.04] 065
ra Total Settlement Area| 0.37| 5.97
;DD_ \Water Body|River, Ponds 0.05| 0.81 Z
T Total| 6.20| 100.00 _E
a :
Customer Central Coalfields Limited 8
Title Land Reclamation Monitoring of OC Projects ;?;Egcﬁ?
Subj ect . |Activity Name Designation Signature
Land Reclamation
Status of Parej East | Prepared  |Hariharalal B |Sr. Mgr(System) ﬂ_&n_,ﬁm_,
ocCp based on ——
Satellite Data (RS-|Checked |AK Singh  |Ch.Mgr(RSC -
Legend 2/L-IV) of the vear ¢ #®5O M
l.'--___-.l Lease Boundary 2018 Approved |R. Kunmar HOD(Geomatics) @V
km
Roads Sedle 0 025 05 1 Sheet 1
Plate 9.5
Drg No. HQ REM 18 3 A4 09 RevNo.0
85°320'E 85°330'E 85°34'0'E
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STATUS OF LAND RECLAMATION IN ASHOK OCP
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Cover Area water
Landuse /Cover Classes
Figure 9.2
STATUS OF LAND RECLAMATION IN PIPARWAR OCP
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Cover Area water
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Figure 9.3
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STATUS OF LAND RECLAMATION IN KDH OCP
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X
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Figure 9.4
STATUS OF LAND RECLAMATION IN PAREJ EAST OCP
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Figure 9.5
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STATUS OF LAND RECLAMATION IN RAJRAPPA OCP

E Year
>
g m2016
a u2017
o 2018
a

Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water

Landuse /Cover Classes

Figure 9.6
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Photograph 9.1:Plantation on Backllled Area inAshok OCP

Photograph 9.2 : Eco Park developed on Recllmed Area Plparwar ocCP
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23°43'41",85°2'2", 381.0m
Photograph 9.3: Plantation on Reclaimed Area in Piparwar OCP

- : e g 23°40 32",85°0'14",399.0m, 60°
Photograph 9 4 Plantatlon on Backfllled Area in KDH OCP
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Bl ~ '_23"48 39" 85° 32 14" 364. Om
Photograph 9.5 : Plantation on Backfllled Area- Parej East OCP

23°37'7",85°40'17", 241.0m, 131°
12/12/2018 1:35:50 PM

Photograph 9.6 : Plantation on OB- Rajrappa OCP
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10.0 Land Reclamation Status in Bharat Coking Coal Ltd.

10.1  Following two OC projects producing 5 million cubic m. or more (Coal + OB together)
annually of Bharat Coking Coal Ltd. have been taken up for land reclamation

monitoring for the year 2018-19:

° Block-ll
° Muraidih

10.2 Both the projects, Block-I1 OC and Muraidih has been mapped earlier also during the
year 2009 to 2017 on annual basis.

10.3  Project wise Land Reclamation status in BCCL for the year 2018 is given in Table
10.1 and also shown graphically in Fig 10.1. Area statistics of different land use
classes present in OC projects in the year 2018 is given in Table 10.2. Land use
maps derived from the satellite data is given in Plate no. 10.1 & 10.2. Changes in

land use status are shown in Fig. 10.2 & 10.3.

10.4  Study reveals that 4.48 Km? (79.29%) excavated area is under reclamation out of
which 0.68 Km? (12.04%) area has been revegetated (Biologically Reclaimed) and
3.80 Km? (67.26%) area is under backfilling (Technical Reclamation).

10.5 Analysis of satellite data indicates that area of plantation (Biological Reclamation)
has increased from 0.57 Km2 (Yr. 2017) to 0.68 Km2 (Yr. 2018). This increase in
Biological Reclamation reflects constant effort on part of BCCL for land reclamation

and environment protection.

10.6  Study also reveal that area under barren backfilling (Technical Reclamation) has
increased from 3.71 kmZin 2017 to 3.80 km?2in 2018. Both the projects of BCCL
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selected for monitoring for the year 2018-19 are showing an increasing trend in

technical reclamation.

10.7 After analyzing the satellite data of year 2018, it is seen that total area under
plantation (Green Cover) which includes plantation carried out on backfilled area, OB
dumps as well as Plantation under social forestry in the two mines of BCCL has
increased by 0.17 km2 in the year 2018 as compared to the year 2017. This increase
of 0.17 Km2area in Green Cover, underlines the efforts taken up by the coal company
(BCCL) towards plantation activities for land reclamation and environmental

protection.

10.8  An eco-restoration site of 3.6 ha has been developed by the company in Block-II from
2015-16. Another eco restoration area, of 3.2 ha is also developed by the company

over OB dump behind the coal stock yard.

10.9 In collaboration with The Energy and Resources Institute (TERI) School of Advanced
Studies, an area of 6.5 ha has also been developed by the company for bio-diversity
through forest landscape restoration, over backfilled area of Muraidih OCP. The

plants are of good health, maintained well and is a commendable job.

10.10 It may be seen from the Table.10.1 that area of total reclamation has reached 4.48
KmzZin the year 2018 as compared to 4.28 Km?2 2017.

10.11 Among the two projects of BCCL, Muraidih OC ranks on top for land reclamation
(86.64%) followed by Block Il OC (73.58%).
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Table-10.1

Status of Land Reclamation in Bharat Coking Coal Limited based on Satellite Data for the Year 2018
(Projects producing more than 5 mcm of Coal+0B annaully)

(Area in Sq. Kms.)

Technical Plantation Total A d
Total Reclamation |Biological Reclamation Other Plantations Total P? at t.rea unaer Total Area
Sl. . i Area under antation
Project |Leasehold Plantation on Plantation on Social - . Excavated 9 under
No. Area under . Forestry, | Active Mining (% Green Cover ,
Area - Excavated / Backfilled | External Over Area Generated in Reclamation
Backfilling Avanue
Area Burden Dumps . Leasehold)
Plantation Etc.
1 2 3 4 5 6 7 8 9 (=4+5+8) | 10 (=5+6+7) 11(=4+5)
2017 | 2018 2017 2018 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018
1 |Block-Il 9.07 2.15 2.18 0.13 0.16 0.04 0.10 0.57 | 0.57 | 0.50 0.84 | 2.78 | 3.18 0.74 0.83 2.28 2.34
77.34%| 68.55% | 4.68% 5.03% 17.99%26.42% 8.16% | 9.15% |[82.01%| 73.58%
2 |Muraidih 7.25 1.56 1.62 0.44 0.52 0.27 0.27 031 | 031 | 0.38 0.33 2.38 | 247 1.02 1.10 2.00 2.14
65.55%| 65.59% | 18.49% 21.05% 15.97%13.36% 14.07% | 15.17% | 84.03%| 86.64%
TOTAL 16.32 3.71 3.80 0.57 0.68 031 | 037 | 0.88 | 0.88 [ 0.88 1.17 | 5.16 | 5.65 1.76 1.93 4.28 448
71.90% | 67.26% | 11.05% 12.04% 17.05%(20.71% 10.78% | 11.83% |82.95% | 79.29%

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

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

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

Area under Technical Reclamation includes Area under Barren Backfilling only.

Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry Filled with Water, if any. Coal dump has been excluded from Active mining area in this table.
Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the Table above.

(%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”.

IS N
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AREA IN SQ. KMS.

PROJECT WISE STATUS OF LAND RECLAMATION IN BCCL FOR THE YEAR 2018

I LEASEHOLD AREA

1 EXCAVATED AREA

" AREA UNDER
RECLAMATION

BLOCK-II MURAIDIH

OPENCAST PROJECTS

Fig. 10.1 : Project wise Land Reclamation Status in BCCL for the Year 2018
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Table 10.2

Project wise Area Statistics of Land Use / Cover in OC Mines
(> 5 mcu.m.) of BCCL based on Satellite data of the Year 2018

(Area in Km?)

BLOCK-II MURAIDIH TOTAL

Area % Area % Area %

Scrubs(A) 2.42 26.68 1.28 17.66 3.70 22.67

Social Forestry 0.57 6.28 0.31 4.28 0.88 5.39
0.10 1.10 0.27 3.72 0.37 2.27

0.16 1.76 0.52 7.17 0.68 4.17

Plantation on OB Dump
Plantation on Backfill(Biological Reclamation)

PLANTATION

Total Plantation (B) 0.83 9.15 1.10 15.17 1.93 11.83

3.25 35.83 2.38 32.83 5.63 | 3450

Total Vegetation (A+B)

Coal Quarry 0.58 6.39 0.10 1.38 0.68 4.17
0.15 1.65 0.04 0.55 0.19 1.16

0.11 121 0.19 2.62 0.30 184

Advance Quarry Site
Quarry Filled With Water

ACTIVE MINING

Area under Active Mining (D) 0.84 9.25 0.33 4.55 1.17 7.17

0.11 121 0.06 0.83 0.17 1.04
1.01 11.14 0.47 6.48 1.48 9.07
2.18 24.04 1.62 22.34 3.80 23.28

Coal Dump
E (Barren OB Dump

Area Under Backfilling(Technical Reclamation)

Total Area under Mining Operation (D+E) 4.14 45.64 2.48 34.21 6.62 | 40.56

Waste Lands
Fly Ash Pond / Sand Body

0.23 2.54 0.42 5.79 0.65 3.98
0.00 0.00 0.00 0.00 0.00 0.00

Total Wasteland 023 | 254 | 042 | 579 | 065 | 398

Reservoir, Nallah, Ponds 0.07 0.77 0.10 1.38 0.17 1.04

Total Waterbodies 007 | 077 [ 010 | 138 [ 017 | 1.04

AGRICULTURE | WATERBODIES| WASTELANDQ

BE U0 N |UE NON BUE | O0N

Crop Lands 004 044 | 000 000 | 004 025
Fallow Lands 072 | 794 | 130 @ 1793 | 202 1238
Total Agriculture 076 | 838 | 130 | 17.93 | 2.06 | 12.62

_ |urban Settlement 044 | 48 | 033 | 45 | 077 | 472
g |Rural Settement 008 | 088 | 015 | 207 | 023 | 141
= |Industrial Settlement [ ]| o1 | 110 | 009 [ 124 | 019 [ 116
’ Total Settlement 062 | 683 | 057 | 786 | 119 | 7.29
Grand Total 9.07 |100.00 | 7.25 | 100.00 | 16.32 | 100.00

Job No 561410027 146




CMPDI

86°10'30°E 86°1]'0°E 86°11'30"E 86°120'E 86°12'30"E 86°13'0°E
Ba ara Bazar N
Bagh
oki bigha
z e
B T~ Z
= S5
- o
o 5
o~ ™|
o
KKC Siding
Z
2 z
=4 o
o J
o~ ™)
o
Area Statistics -Block-1l OCP (2018) ' d ny
Classes Colou Area .‘
Area | 9% of & P
LeveH LeveH )| Toa g
crubs Scrubs 2.42| 26.68 q
Social F orest 0.57| 628 z,b 3/
Plantation on BacHil 0.16] 1.76 R essagarh Siding z
[ ion on OB Dump 0.10] 1.10 |
Total Plantation 083 9.15 L - — 551
[Total Vegetation 3.25] 35.83 Customer Bharat Coking Coal Limited Q
Crop Land 0.04] 044 o 1th Basti
F 072| 794 . 8 R : Job No.
il e Title Land Reclamation Monitoring of OC Projects  |sg;a10607
0.23] 254 Subject e . AT .
3': 161. ﬁ Lanfl Reciamation Activity Name Designation Signature
[Area Under BacHiing 2.18] 24.04 Status of Block-II|prepared |Hariharalal B |Sr. Mgr(System) LW.JM
Water Filed Quar 011 121 OCP  based on
Coal Dump 0.11] 1.21 Satellite Data (RS-(Checked |AK.Singh [Ch. Mgr(RSC) | gt
Souance Quarry S BIA < 2/L-1V) of the year £
0 nin a ! :
Rurmg‘e = == Legend 2018 Approved |R.Kumar |HOD(Geomatics)| (Pu- .,-o:
Urban Settiement 485 _ >
Industrial Roads 27N ‘/. Scale: km Sheet 1 ||
== ‘ cmpdi 0 0.25 05 1
Plate 10.1 L.—.jLeaseBovndary| | \q¥o) imbitom [DrgNo.  HQ REM 18 2 A4 03 RevNo
86°11'30"E 86°120°E 86°12'30°E 86°130°E
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£ 86°1 330"E 86°14'0°E 86°14'30"E 86°15'0"E g Area Statistics -Muraidih OCP (2018)
= \&‘g -;3 Classes Colour| Area
™ y R LeveH Level-l fee | wd
+ e o (Km?) | Total
Scrubs Scrubs 1.28| 17.66
Social Forestry 031 428
Plantations Plantation on Backfill 052 717
Plantation on OB Dump 027 372
Total Plantation 1.10| 15.17
z = Total Vegetation 2.38| 32.83
i 8 Crop Land 0.00[ 0.00
< 5 |Agriculture |Fallow Land 1.30| 17.93
oy & Total Agriculture Area 130 17.93
Waste LandWaste Land 042| 579
Coal Quarry 0.10[ 138
Barren OB Dump 047| 648
Area Under Backfilling 162 22.34
Mining Area|Water Filled Quarry 019 262
Coal Dump 0.06] 083
Z = Advance Quarry Site 004 055
E_ 5 Total Mining Area 248 34.21
= Fid Rural Settlement 0.15] 207
B o Settlem ents{Urban Settlement 033 455
Industrial Settiement 009 124
Total Settlement Area 0.57| 7.86
Water Body|River, Ponds 0.10/ 1.38
| Total 7.25| 100.00||
z -
E 5 [ customer Bharat Coking Coal Limited
3 2 -
Title Land Reclamation Monitoring of OC Projects 2‘,’;\{&”
Subject SHEIS I 2 E s
Land Reclamatica Activity |Name Designation Signature | Date
Status of Muraidih|Prepared |Hariharalal B |Sr. Mgr(System) | fguchen
Legend OCP  based on =
Major Roads Z:elllite Data (RS-|Checked |AK Singh |Ch.Mgr®RSC) | gh~i®
-IV) of the year
E Haul Roads z [2018 Approved [R.Kumar  |HOD(Geomatics) [ (s-
3 o
&5 N b : ) km
s Plate 10.2 L._._] Lease Boundary g cm,)Ji Scale: 0 05 1 Sheet 1
86°13'30"E 86°14'0'E 86°1430"E 86°150°E AMlisCop |DrgNo.  HQ REM 13 2 A4 04 Ry
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STATUS OF LAND RECLAMATION IN BLOCK-II OCP
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Figure 10.2
STATUS OF LAND RECLAMATION IN MURAIDIH OCP
3
9 o e
E 9 ] b oY Year
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;‘ - e 02017
o 18 85 3 | 5L o
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S5
0

Setllement Plantation Vegetation Wasteland  Mining Surface
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Figure 10.3
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Photograph 10.1: Eco restoration Park (3.2 Ha) in Block-11 OCP, BCCL

Photograph 10.2: Plantation in Backfilled Area in Muraidih OCP, BCCL
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11.0 Land Reclamation Status in Eastern Coalfields Ltd.

11.1  Following two OC projects producing 5 million cubic m. or more (Coal + OB) annually
of Eastern Coalfields Ltd. have been taken up for land reclamation monitoring for the
year 2018 - 19:
o Rajmahal

o Sonepur Bazari

11.2 Both the projects have also been mapped earlier also during the period 2010 to 2017

on annual basis for assessing the progress of land reclamation.

11.3 It is important to note here that Total mine leasehold area has been modified from
39.44 to 40.69 km? from 2018, considering the boundary as per EC.

11.4 Project wise Land Reclamation status in ECL for the year 2018 is given in Table 11.1
and also shown graphically in Fig 11.1. Area statistics of different land use classes
present in the leasehold boundaries of the OC projects for the year 2018 is given in
Table 11.2. Land use maps derived from the satellite data are given in Plate no. 11.1

& 11.2. Changes in land use status are shown in Fig. 11.2 & 11.3.

11.5 Study reveals that 9.90 Km? (65.48%) of excavated area is already under reclamation
by ECL out of which 2.22 Km? (14.68%) area has been revegetated (Biological
Reclamation) and 7.68 Km? (50.79%) area are under backfilling (Technical

Reclamation).

11.6  Analysis of satellite data indicates that area of plantation (Biological Reclamation)
has increased from 2.20 Km?2 (Yr. 2017) to 2.22 Km? (Yr. 2018). This increase in
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Biological Reclamation reflects constant effort on part of ECL for environment

protection.

11.7  Study also reveal that area under barren backfilling (Technical Reclamation) has
increased from 7.26 km2in 2017 to 7.68 km2in 2018. Both the projects of ECL
selected for monitoring for the year 2018-19 are showing an increasing trend in

technical reclamation.

11.8  After analyzing the satellite data of year 2018, it is seen that total area under
plantation (Green Cover) which includes plantation carried out on backfilled area, OB
dumps as well as Plantation under social forestry in the two mines of ECL has
increased from 3.58 km?2 in the year 2017 to 3.97 Km? the year 2018.

11.9  On comparing the status of land reclamation for the year 2018 with respect to the
year 2017, it is evident from the analysis that the total area of land reclamation has
increased from 9.46 km?2 (Yr. 2017) to 9.90 Km2 (Yr. 2018).

11.10 Out of two projects in ECL, Rajmahal OCP tops with 77.64% reclamation followed by
Sonepur Bazari OCP with 53.59 % reclamation.
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Project wise Land Reclamation Status in Opencast Projects of ECL based on Satellite Data for the Year 2018

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

(Area in Sq. Kms.)

. — Plantation Total Area
Sl Total Lease Technlca}l BIOIOgIC&'“ i Area under Total under Total Area
N(-) Project ol Ao Reclamation Reclamatlon Oj[her PlantatlgrgcsIal At M Excavated | Plantation o under
' Area under Plantation on Plantation on Forestry, g Area Green Cover Reclamation
Backfilling Excavated / Backfilled | External Over Avane Generated in
Area BurdenDumps | | . Leasehold)
1 2 3 4 5 6 7 8 9 (=4+5+8) | 10 (=5+6+7) 11(=4+5)
2017|2018 | 2017 | 2018 | 2017 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 |2018 | 2017 | 2018 | 2017 | 2018
1 |Rajmahal [16.3817.75| 3.72 4.10 1.70 1.70 0.00 | 0.06 | 041 (045 | 136 | 167 | 6.78 | 7.47 | 2.11 | 2.21 542 | 5.80
54.87% 154.89%| 25.07% | 22.76% 20.06%]22.36% 12.88%(12.45%|79.94% | 77.64%
2 ;aneriur 23.06(22.94| 3.54 3.58 0.50 0.52 013 | 042 | 084 (082 | 331 | 355 | 735 | 7.65| 147 | 176 4.04 | 4.10
48.16% [46.80%| 6.80% | 6.80% 45.03%|46.41% 6.37% | 7.67% [54.97% [53.59%
TOTAL 39.44 (40.69| 7.26 | 7.68 2.20 2.22 0.13 | 048 | 1.25 | 1.27 | 4.67 | 5.22 | 14.13 (15.12| 3.58 | 3.97 | 9.46 | 9.90
51.38% |50.79%| 15.57% | 14.68% 33.05%|34.52% 9.08% | 9.76% |66.95% |65.48%

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

1
2.
3.
4
5

Area under Biological Reclamation includes Area under Plantation done on Backfilled Area only.
Area under Technical Reclamation includes Area under Barren Backfilling only.

Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry Filled with Water, if any. Coal Dump is excluded from Active Mining Area.

Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the Table above.
(%) calculated in the above Table is in respect to Total Excavated Area except for “Total Area under Plantation” where % is in terms of “Leasehold Area”.

(% is calculated with respected to Excavated Area as applicable)
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Fig. 11.1: Project wise Land Reclamation Status in ECL in the year 2018
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Table 11.2

Project wise Area Statistics of Land Use / Cover in OC Mines
(> 5 mcu.m.) of ECL based on Satellite data of the Year 2018

(Area in Km?)

RAJMAHAL [|[SONEPUR BAZARI TOTAL

Area | % Area | % Area | %
0.00 0.00 0.00 0.00 0.00 0.00

Dense Forest

FORESTS

Open Forest 0.00 000 | 032 1.39 032 079
Total Forest(A) 000 [ 000 | 032 | 139 032 | 079
Scrubs(B) [ || 220 | 1239 | 48 | 2119 | 706 | 17.35

Social Forestry 0.45 2.54 0.82 3.57 1.27 3.12

Plantation on OB Dump

Plantation on Backfill(Biological Reclamation)
Total Plantation (C)

0.06 0.34 0.42 1.83 0.48 1.18
1.70 9.58 0.52 2.27 2.22 5.46
2.21 12.45 1.76 7.67 3.97 9.76

PLANTATION

Total Vegetation (A+B+C) 4.41 24.85 6.94 30.25 11.35 | 27.89

% Coal Quarry 1.05 5.92 3.00 13.08 4.05 9.95
§ Advance Quarry Site 0.32 1.80 0.38 1.66 0.70 1.72
§ Quarry Filled With Water 0.30 1.69 0.17 0.74 0.47 1.16
Area under Active Mining (D) 1.67 9.41 3.55 15.48 5.22 12.83

Coal Dump 0.03 0.17 0.07 0.31 0.10 0.25

E (Barren OB Dump 0.34 1.92 2.90 12.64 3.24 7.96

Area Under Backfilling(Technical Reclamation) 4.10 23.1 3.58 15.61 7.68 18.87

Total Area under Mining Operation (D+E) 6.14 3459 | 10.10 44,03 16.24 | 39.91

Waste Lands 0.96 5.41 1.15 5.01 2.11 5.19

Fly Ash Pond / Sand Body 0.00 0.00 0.00 0.00 0.00 0.00

Total Wasteland 096 | 541 | 115 | 501 [ 211 | 519

Reservoir, Nallah, Ponds 0.08 0.45 0.30 1.31 0.38 0.93

AGRICULTURE | WATERBODIES | WASTELANDS

BE U0 || (US RO BUR ) E0ON

Total Waterbodies 008 | 045 | 030 | 131 [ 038 | 0.93

Crop Lands 078 = 439 | 002 0.09 080 | 197
Fallow Lands 442 249 | 376 = 1639 | 818 | 20.10
Total Agriculture 52 | 2930 | 378 | 1648 | 8.98 | 22,07

_|Urban Settlement 025 | 14 | 031 | 135 056 | 1.38
é Rural Settlement 049 | 276 | 013 | 057 062 | 152
2 [Industrial Settlement [ || o022 | 124 | 023 | 100 045 | 111
s Total Settlement 096 | 541 | 067 292 | 1.63 | 4.01
Grand Total 17.75 | 100.00 | 22.94 | 100.00 | 40.69 |100.00
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STATUS OF LAND RECLAMATION IN RAJMAHAL OCP
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Photograph 11.1 : Plantation on Backfill in Sonepur Bazari OCP, ECL
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Photograph 11.2 : Plantation on Backfllled Area in Rajmahal OCP, ECL

Job No 561410027 160



J. Central Mine Planning & Design Institute Ltd.
C”lf) L (A Subsidiary of Coal India Ltd.)

Gondwana Place, Kanke Road, Ranchi 834031, Jharkhand
A M.ﬁ.&.,.., Phone : (+91) 651 2230001, 2230002, 2230483, FAX (+91) 651 2231447, 2231851
Wesite : www.cmpdi.co.in, Email : cmpdihg@cmpdi.co.in



http://www.cmpdi.co.in/

