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Executive Summary

1.0  Project Land restoration / reclamation monitoring of 50 opencast coal
mines 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 project.
This will help in assessing the progressive status of mined land
reclamation and to take up remedial measures, if any, required
for environmental protection.

3.0 Salient Findings

e Out of the total mine leasehold area of 617.34 Km? of the 50
OC projects considered for monitoring during 2014-15; total
excavated area is 356.37 Km? (57.73%);out of which 165.46
Km? area (46.43%) has been planted (Biologically Reclaimed),
115.69 Km? area (32.46%) is under backfilling (Technical
Reclamation) and 75.26 Km? area (21.12%) is under active
mining. It is evident from the analysis that 281.15 Km?
(78.89%) areas of the OC projects are already under
reclamation and balance 75.26 Km? (21.12%) 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 2014-15 with respect to years 2013-14 in the 50
Opencast projects of different coal companies, it is evident
from the analysis that area under land reclamation has
increased from 274.30 Km?2 (Yr. 2013) to 281.15 Km2 (Yr.
2014) which includes both plantation and areas under
backfilling. This increase of 6.85 Km2 area of land reclamation
in one year is the result of the efforts made by CIL’s subsidiary
companies. 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 some projects, overall vegetation
cover has been reduced marginally in the leasehold area in
spite of increase in the total area under reclamation. This is
primarily because of cutting of vegetation due to mine
advancement.

Table-1

Company wise Land Reclamation Status in OC projects
(5 million cu.m. and more Coal +0B) based on Satellite Data of year 2014

Area in Sq. Kms. (% calculated in respect of total excavated area)
Sl. | Coal Company Plantation Under Backfilling Under Active Mining Total Excavated Area | Total Area under Reclamation
No. [(No. of OC Projects) Leasehold
0. | {No. ) 2013 | 2014 | 2013 2014 2013 2014 2013 | 2014 2013 | 2014
(i (i) (i) (iv) (ii+iii#iv) (i
1w o) | sso 27.88 | 28.44 | 24.52 | 25.22 9.64 10.79 62.04 64.45 I 52.40 I 53.66
44,94 | 44.13 | 39.52 | 39.13 15.54 16.74 84.46 83.26
2 | sect (10) | 15048 42.29 | 43.78 | 24.67 | 26.21 16.24 14.66 83.20 84.65 I 66.96 i 69.99
50.83 | 51.72 | 29.65 | 30.96 19.52 17.32 80.48 82.68
3N (10 | 17452 59.07 | 57.68 | 29.78 | 30.50 21.95 24.60 110.80 | 112.78 I 88.85 I 88.18
53.31 | 51.14 | 26.88 | 27.04 19.81 21.81 80.19 78.19
4| meL (1) 86.36 14,50 | 14.57 | 14.34 | 16.05 15.59 15.93 44.43 46.55 I 28.84 i 30.62
32.64 | 31.30 | 32.28 | 34.48 35.09 34.22 64.91 65.78
s | e (05) | 4847 15.68 | 1570 | 543 | 6.00 4.97 491 26.08 26.61 I 21.11 i 21.70
60.12 | 59.00 | 20.82 | 22.55 19.06 18.45 80.94 81.55
6 | BecL (02) 1406 136 | 144 | 482 | 479 112 1.10 7.30 7.29 I 6.18 I 6.23
18.63 | 19.75 | 66.03 | 65.71 15.34 15.09 84.66 85.46
7l (0 39.44 383 [ 3.85 | 613 | 6.92 3.35 3.27 13.31 14.04 9.96 10.77
28.78 | 27.42 | 46.06 | 49.29 25.17 23.29 74.83 76.71
TOTALCIL (50) | 617.34 |164.61|165.46| 109.69 | 115.69 | 72.86 75.26 347.16 | 356.37 274.30 281.15
47.42 | 46.43 | 31.60 | 32.46 20.99 21.12 56.23 57.73 79.01 78.89
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Fig. 1: Company wise Land Reclamation Status in the Year 2014
COMPARISION OF LAND RECLAMATION STATUS BETWEEN THE YEARS
2012 TO 2014 IN DIFFRENT SUBSIDIARIES OF COAL INDIALIMITED
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Fig.2 : Yearwise comparision of Land Reclamation in CIL Subsidiaries
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1.0 Background

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

acquisition by coal companies in future.

1.2 Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no.
CIL/WBP/Env/2009/2428 dated 29.12.2009 to Central Mine Planning & Design Institute
(CMPDI), Ranchi, for monitoring land reclamation. status of all the opencast coal mines
having production of more than 5 million m3 per annum (coal + OB taken together per
annum) based on remote sensing satellite data, regularly on annual basis for sustainable
development  of  mining.  Another  work  order vide letter  no.
CIL/WBP/ENV./2011dated23/08/11was issued by CIL for monitoring of less than 5
million m3 per annum capacity (Coal +OB) projects from the year 2011 at interval of
three years. 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. 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 yrs. 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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1.3

1.4

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 50 opencast projects of different subsidiaries producing 5
million cubic m. coal +OB or more in the year 2014-15. 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
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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:

Data Source H Secondary Data Topographical
Maps
; (Scale 1:50,000)
Pre-processing,

geometric correction,

IRS - R2 > rectification & geo -
LISS4FMX refrencing
2
Enhgrlig;ent Creation of Vector
Geocoded FCC _ Database
Generation (Drainage, Road, Railway |<—!
T network, Block boundary,
Tralr_n_ng §et % Forest Boundary etc.)

Identification

Signature

Generation
Training Set

L\L Refinement

Pre-Field
Classification

—|% Final land Reclamation
map

Fail

| Methodology for Land Reclamation Monitoring

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 / PClI Geomatica v10.1 digital image processing s/w.

Methodology involves the following major steps:
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¢ Rectification & Geo-referencing: Inaccuracies in digital imagery may occur due
to ‘systematic errors’ attributed to earth curvature and rotation as well as ‘non-
systematic errors’ attributed to satellite receiving station itself. Raw digital images
contain geometric distortions, which make them unusable as maps. Therefore,
geo-referencing is required for correction of image data using ground control
points (GCP) to make it compatible to Sol 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 siw / PCI
Geomatica v10.1 digital image processing s/lwand enhance the image quality for

proper interpretation.

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

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

o Classification and Accuracy assessment
Image classification is carried out using the maximum likelihood algorithm. The

classification proceeds through the following steps: (a) calculation of statistics [i.e.
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signature generation] for the identified training areas, and (b) the decision
boundary of maximum probability based on the mean vector, variance, covariance
and correlation matrix of the pixels. After evaluating the statistical parameters of
the training sets, reliability test of training sets is conducted by measuring the
statistical separation between the classes that resulted from computing
divergence matrix. The overall accuracy of the classification was finally assessed

with reference to ground truth data.

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

IMAGINE Professional v2014/ PCI Geomatica v10.1 digital image processing s/w.

o 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.

o Pre-field map preparation

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

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

necessary corrections if required, are incorporated before map finalization.

3.4 Land reclamation database on GIS:
Land reclamation database is created on GIS platform to identify the temporal

changes identified from satellite data of different cut-off dates.
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4.0 Work Plan

4.1

4.2

4.3

Total 50 opencast projects producing 5 million cubic m. and more (Coal + OB together)

during the year 2014-15 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 also done during the year 2008,
2009, 2010, 2011, 2012 and 2013.

Besides project wise land reclamation monitoring, coalfield wise vegetation cover
monitoring on regional scale has also been planned for the major 28 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 50 opencast projects taken up based on satellite data of year

2014-15is given in table below :
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Subsidiary Opencast Projects

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

WCL (10) Sasti, Padmapur, Durgapur, Mugoli, Umrer, Ukni, Niljai, New
Majri (I1A), Pimpalgaon & Ghugus

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

Jamuna, Rajnagar, Dhanpuri & Chirimiri

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

MCL (11) Ananta, Balram, Lingraj, Bharatpur, Bhubaneswari, Jagannath,

Hingula, Belpahar, Lakhanpur, Samleswari, & Lajkura

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

TOTAL (50)

4.4  Subsidiary wise land reclamation status of the above mentioned 50 OC projects derived

from satellite data for the year 2014 are given in the following pages:
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5.0

5.1

5.2

5.3

Land Reclamation Status in Western Coalfields Ltd.

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 during the year 2014-15:

o Sasti

° Padmapur
o Durgapur

o Mugoli

o Umrer

o Ukni

. Niljai

o New Majri

o Pimpalgaon
o Ghugus

Project wise Land Reclamation status in WCL for the year 2014 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 2014 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 mentioned 10 projects 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.

Study reveals that 83.26% of mining area has been under reclamation by WCL out of
which 44.13% area has been revegetated and 39.13% area is under backfilling.
There is an increase of 1.26 Km2in area under reclamation in WCL in the year 2014

with respect to the year 2013, out of which 0.56 Km? increase in area under
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biological reclamation (Plantation) and 0.70 Km? increase in area under technical

reclamation (Barren Backfilling).

54  After analyzing the satellite data of year 2014 vs. 2013, it is evident that plantation
carried out on backfilled area, OB dumps as well as under social forestry in all the
mines of WCL has increased from 27.88 Km? to 28.44 Km? in span of last one year.
This increase of 0.56 Km? area of plantation in one year time is due to the efforts of

WCL towards mine land reclamation.

55 Out of 10 projects of WCL, maximum land reclamation has been carried out in
Durgapur project (89.67%) followed by Sasti (89.46%) and Ghugus OCP
(89.37%).
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Table 5.1

Projectwise Land Reclamation Status in Opencast Projects of WCL
based on Satellite Data of the year 2014

(% Calculated in terms of Total Excavated Area)

(Area in Km?)

Project Plantation/Vegetation Under Backfilling Active Mining Total Excaveted Area | Total Area under Reclamation
Sl. No. Name Leasehold i fii iv ii+ii+iv ii+Hii
2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1 SASTI 12.69 3.33 3.38 2.43 2.39 0.58 0.68 6.34 6.45 5.76 5.77
52.52 52.40 38.33 37.05 9.15 10.54 r 90.85 r 89.46
2 PADMAPUR 7.34 2.15 2.17 2.99 3.03 0.74 0.86 5.88 6.06 5.14 5.20
36.56 35.81 50.85 50.00 12.59 14.19 ’ 87.41 r 85.81
3 DURGAPUR 8.88 3.38 3.49 3.22 3.11 0.69 0.76 7.29 7.36 6.60 6.60
46.36 47.42 44.17 42.26 9.47 10.33 r 90.53 r 89.67
4 MUGOLI 7.88 1.57 1.60 2.20 2.22 1.23 1.55 5.00 5.37 3.77 3.82
31.40 29.80 44.00 41.34 24.60 28.86 ’ 75.40 r 71.14
5 UMRER 9.45 5.66 5.63 1.81 1.84 1.09 1.10 8.56 8.57 7.47 7.47
66.12 65.69 21.14 21.47 12.73 12.84 ’ 87.27 r 87.16
6 UKNI 9.30 2.25 2.27 2.19 2.59 1.46 1.51 5.90 6.37 4.44 4.86
38.14 35.64 37.12 40.66 24.75 23.70 ’ 75.25 r 76.30
7 NIUAI 15.30 2.03 2.35 2.25 2.59 2.22 2.36 6.50 7.30 4.28 4,94
31.23 32.19 34.62 35.48 34.15 32.33 ’ 65.85 r 67.67
8 NEW MAJRI 9.05 3.70 3.70 3.06 3.06 0.66 0.85 7.42 7.61 6.76 6.76
49.87 48.62 41.24 40.21 8.89 11.17 ’ 91.11 r 88.83
9 PIMPALGAON 4.92 1.64 1.68 1.58 1.60 0.49 0.53 3.71 3.81 3.22 3.28
4420 | 4409 | 4259 | 4199 | 1321 | 1391 " 879 [ 8609
10 GHUGUS 10.20 2.17 2.17 2.79 2.79 0.48 0.59 5.44 5.55 4.96 4.96
39.89 39.10 51.29 50.27 8.82 10.63 91.18 89.37
TOTAL (WCL) 95.01 27.88 28.44 24.52 25.22 9.64 10.79 62.04 64.45 52.40 53.66
44.94 44.13 39.52 39.13 15.54 16.74 65.30 67.83 84.46 83.26
Job No 561410027 16
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AREA IN SQ. KMS.

PROJECT WISE STATUS OF LAND RECLAMATION IN WCL FOR THE YEAR 2014

= MINED OUT

# RECLAIMED

SASTI PADMAPUR  DURGAPUR MUGOL! UMRER UKN NILJAI NEWMARL  PIMPALGAON GHUGUS
OPENCAST PROJECTS
Figure : 5.1
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Table 5.2

STATUS OF LAND USE / RECLAMATION IN OC MINES (>5mcu.m) OF WESTERN COALFIELDS LTD BASED ON SATELLITE DATA OF THE YEAR 2014

(Area in Sq Km)

| SASTI PADMAPUR DURGAPUR MUGOLI UMRER UKNI NILJAI NEW MAJRI PIMPALGAON GHUGUS TOTAL
Area % Area % Area % Area % Area % Area % Area % Area % Area % Area % Area %
g Dense Forest - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
w
§ Open Forest -I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 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
2
g Scrubs | [l 054 4.26 0.69 9.40 0.45 5.07 1.13 14.34 | 0.00 0.00 1.53 17.42 131 8.56 0.25 2.76 0.36 7.32 0.68 6.67 6.94 8.21
1 Social Forestry - 0.57 4.49 0.92 12.53 | 0.95 10.70 | 0.19 2.41 1.22 1291 | 0.16 L7z 0.43 2.81 0.00 0.00 0.78 15.85 1.06 10.39 | 6.28 7.42
E Plantation on OB Dump | || 244 | 19.23 1.25 17.03 2.54 | 28.60 1.03 13.07 2,57 | 2720 | 097 10.43 | 0.86 5.62 239 | 2641 [ 0.90 1829 | 0.81 7.94 15.76 | 18.63
S Plantation on Backfill | ]l 0.37 2192 0.00 0.00 0.00 0.00 0.38 4.82 1.84 19.47 114 | 12.26 1.06 6.93 131 14.48 | 0.00 0.00 0.30 2.94 6.40 7.57
Total Plantation (Biological Reclamation) 3.38 | 26.64 | 217 29.56 | 3.49 | 39.30 160 | 20.30 | 5.63 | 59.58 | 2.27 2441 | 235 15.36 | 3.70 | 40.88 168 | 3445 | 247 | 21.27 | 28.44 | 33.62
Total Vegetation 3.92 | 30.89 2.86 | 3896 | 3.94 | 4437 2.73 | 3464 | 563 | 5958 | 3.80 | 41.83 | 3.66 [ 23.92 | 395 | 43.65 2.04 | 4146 | 2.85 | 27.94 | 3538 | 41.83
Coal Quarry - 0.68 5.36 0.86 11.72 | 0.63 7.09 L& 17.13 1.10 11.64 151 | 16.24 | 2.36 15.42 | 0.85 9.39 0.41 8.33 0.59 5.78 10.34 | 12.23
]
% Advance Quarry Site | ]| 0.00 0.00 0.00 0.00 0.00 0.00 0.20 2.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.24
§ Quarry Filled With Water - 0.00 0.00 0.05 0.68 0.13 1.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 142 0.00 0.00 0.25 0.30
i Coal Dump - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Area Under Active Mining 0.68 5.36 0.91 12.40 | 0.76 8.56 1.55 19.67 1.10 11.64 151 | 16.24 | 2.36 15.42 | 0.85 9.39 0.48 9.76 0.59 5.78 10.79 | 12.76
Area under Backfilling -] 2.32 18.28 1.13 15.40 141 15.88 1.18 14.97 1.48 15.66 1.73 18.60 1.24 8.10 1.73 19.12 0.72 14.63 1.46 14.31 | 14.40 | 17.03
B
% Barren OB Dump [ ]l o.07 0.55 1.90 | 25.89 1.70 19.14 1.04 13.20 | 0.36 3.81 0.86 9125 1.35 8.82 133 14.70 1.04 | 21.14 1.33 13.04 | 10.98 | 12.98
B [Total Area Under Technical Reclamation 2.39 1883 | 3.03 | 41.28 | 3.11 | 35.02 222 | 28.47 1.84 19.47 2.59 2785 | 2.59 16.93 | 3.06 | 33.81 1.76 | 35.77 2.79 | 2735 | 2538 | 30.01
i |Total Area Under Mine Operation 3.07 2419 | 394 | 5368 | 3.87 43.58 | 3.77 4784 | 294 | 3111 | 410 | 44.09 | 495 | 3235 | 391 | 4320 | 2.24 | 4553 | 3.38 | 33.14 | 36.17 | 42.76
% Waste Lands - 0.61 4.81 0.18 2.45 0.64 7.21 0.59 7.49 0.05 0.53 0.00 0.00 %40 11.70 | 0.54 51917 0.28 5.69 3.05 | 29.90 7.13 9.14
é Sand Body | | 0.21 1.65 0.04 0.54 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 0.25 0.30
B Total Wasteland 0.82 6.46 0.22 3.00 0.64 7.21 0.59 7.49 0.05 0.53 0.00 0.00 4579 11.70 | 0.54 51917, 0.28 5.69 3.05 | 29.90 7.98 9.43
=]
§ Reservoir, nallah, ponds - 0.13 1.02 0.09 (528’ 0.00 0.00 0.00 0.00 0.54 5.71 0.00 0.00 0.00 0.00 0.31 3.43 0.00 0.00 0.03 0.29 1.10 1.30
g Total Waterbodies 0.13 1.02 0.09 1.23 0.00 0.00 0.00 0.00 0.54 5.71 0.00 0.00 0.00 0.00 0.31 3.43 0.00 0.00 0.03 0.29 1.10 1.30
g Crop Lands | ]l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.02 13.20 | 0.00 0.00 0.00 0.00 0.00 0.00 2.02 2.39
g Fallow Lands | | 442 | 3483 | 0.11 1.50 0.00 0.00 0.66 8.38 0.00 0.00 1.05 11.29 2232} 15.16 | 0.00 0.00 0.20 4.07 0.00 0.00 8.76 10.36
b
r Total Agriculture 442 |1 3483 | 0.11 1.50 0.00 0.00 0.66 8.38 0.00 0.00 1.05 11.29 | 4.34 | 2837 0.00 0.00 0.20 4.07 0.00 0.00 10.78 | 12.75
l, |Urban Settlement - 0.04 0.32 0.12 1.63 0.43 4.84 0.00 0.00 0.24 2.54 0.00 0.00 0.17 141 0.34 3.76 0.09 1.83 0.32 3.14 1.75 2.07
g Rural Settlement - 0.10 0.79 0.00 0.00 0.00 0.00 0.05 0.63 0.00 0.00 0.11 1.18 0.13 0.85 0.00 0.00 0.02 041 0.34 3558 0.75 0.89
)
é Industrial Settlement - 0.19 1.50 0.04 0.57 0.00 0.00 0.08 1.02 0.05 0.53 0.24 2.58 0.26 1.70 0.00 0.00 0.05 1.02 0.23 2.25 1.14 2.96
Total Settlement 0.33 2.60 0.16 2.21 0.43 4.84 0.13 1.65 0.29 3.07 0.35 3.76 0.56 3.66 0.34 3.76 0.16 3.25 0.89 8.73 3.64 (5)8(1)
Grand Total 12.69 | 100.0 7.38 100.0 | 8.88 100.0 | 7.88 100.0 | 9.45 100.0 | 9.30 101.0 | 15.30 [ 100.0 [ 9.05 100.0 | 4.92 100.0 | 10.20 | 100.0 | 95.05 | 100.0
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: N ; Classes
. - <¢*F o | Leveld  Leveldl Colour (As’rmp % |
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STATUS OF LAND RECLAMATION IN SASTI OCP
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STATUS OF LAND RECLAMATION IN DURGAPUR OCP
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STATUS OF LAND RECLAMATION IN UMRER OCP
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Figure - 5.6
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STATUS OF LAND RECLAMATION IN NILJAI OCP
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Figure - 5.8
STATUS OF LAND RECLAMATION IN PIMPALGAON OCP
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STATUS OF LAND RECLAMATION IN NEW MAJRI OCP

2 Year
~

o @2012
@

g =2013
<

m2014
Settlement Plantation Vegetation Wasteland Mining Area
Cover
Landuse /Cover Classes
Figure - 5.10
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Photograph -5.1: Plantatlon on OB dump in Sastl OCP

Photograph — 5.2 : Plantatlon on OB dump in Ghugus OCP
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Photograph — 5.3 : Plantation on OB dump in Mugoli OCP

Photograph — 5.4: Plantation on OB dump in New-Majri OCP
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Photograph — 5.5 : Plantation on backfilled area in Niljai OCP

Photograph — 5.6 : Plantation on backfilled area in Pimpalgaon OCP
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Photograph — 5.10 : Plantation on OB dump in Padmapur 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 2014-15;
= 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 class present in the mine
leasehold area of the above projects for the year 2014 are shown in the Table —6.2. Land
use maps derived from satellite data are shown in Plate 6.1 - 6.10. Land reclamation
status of the above mentioned 10 projects, were also prepared for the year 2008, 2009,
2010, 2011, 2012 and 2013. Year wise changes in the different land use classes based
on satellite data are depicted in Bar Charts in Fig.6.2-6.11.

Study reveals that out of total 84.65 Km? excavated area; 69.99 Km?2 area (82.68%) is
under reclamation, out of which 43.78 Km?2 (51.72%) area has already been revegetated
(Biologically Reclaimed) and 26.21 Km?(30.96%) area are under backfilling (under

Technical Reclamation).
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6.4

6.5

6.6

6.7

After analyzing the satellite data of the year 2013 and 2014, it is evident that area under
land reclamation has increased from 66.96 Km2in the year 2013 to 69.99 KmZ2in the year
2014 in the above ten OC projects of SECL in a period of one year. There is an increase
of 3.03Km? reclaimed area in SECL with respect to the year 2013, out of which there is
an increase of 1.49 Km? in biological reclamation and 1.54 Km? increase in the areas
under technical reclamation (barren backfilling) corresponding to the year 2013. This may

be due to extensive plantation as well as more areas coming under technical reclamation.

Study indicates that in Chirimiri and Dhanpuri opencast projects, area of plantation have
reduced marginally with respect to the year 2013 because of the OB dumping on

vegetated backfilled / OB Dump area due to constrained of dumping space.

Overall, all the projects of SECL considered for this report indicate either an increase or
static trend in biological reclamation (plantation) except for Chirimiri and Dhanpuri
opencast projects and there has been increase in area under technical reclamation
(backfilling) in all projects except for Bishrampur, Rajnagar and Jamuna as compared to
the year 2013. The increase in area of plantation and area under backfilling in most of the
projects of SECL taken up in this study indicates that SECL is committed for reclamation

of mine land for maintaining the ecological balance in the region.

Out of 10 projects of SECL, Dugga OCP ranks on top for land reclamation (100%)
followed by Bishrampur (99.38%) and Rajnagar (97.08%) in the year 2014-15.
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Table-6.1

Project wise Land Reclamation Status in Opencast Project of SECL

(> 5 million Cu. M. of Coal+OB) based on Satellite Data of the Year 2014

(% Calculated in terms of Total Excavated Area)

(Area in Km z)

Sl Project Plantation Under Backfilling Active Mining Total Excavated Area | Total Area under Reclaimation
) Leasehold (i) (iii) (iv) (ii+iii+iv) (ii+iii)
No. Name K
(i) 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1 DIPKA 22.26 3.01 3.12 3.11 3.35 3.52 3.49 9.64 9.96 6.12 6.47
31.22 31.33 32.26 33.63 36.51 35.04 63.49 64.96
2 GEVRA 41.86 7.71 7.93 6.10 7.23 6.61 6.03 20.42 21.19 13.81 15.16
37.76 37.42 29.87 34.12 32.37 28.46 67.63 71.54
3 KUSMUNDA 16.72 4.23 4.47 2.16 2.50 2.74 2.25 9.13 9.2 6.39 6.97
46.33 48.48 23.66 27.11 30.01 24.40 69.99 75.60
4 MANIKPUR 19.44 2.55 2.66 2.04 2.14 1.82 1.98 6.41 6.78 4.59 4.80
39.78 39.23 31.83 31.56 28.39 29.20 71.61 70.80
5 DUGGA * 5.41 1.83 1.83 1.38 1.39 0.00 0.00 391 397 3.21 3.22
57.01 56.83 42.99 43.17 0.00 0.00 100.00 100.00
6 BISHRAMPUR 15.23 7.60 8.45 3.48 2.75 0.22 0.07 11.30 11.27 11.08 11.20
67.26 74.98 30.80 24.40 1.95 0.62 98.05 99.38
7 CHIRIMIRI 6.51 2.78 2.59 0.43 0.79 0.23 0.12 3.4 3.50 3.21 3.38
80.81 74.00 12.50 22.57 6.69 3.43 93.31 96.57
8 RAINAGAR 8.61 4.23 4.37 1.97 1.62 0.14 0.18 6.34 6.17 6.20 5.99
66.72 70.83 31.07 26.26 2.21 2.92 97.79 97.08
9 DHANPURI 14.59 4.07 3.69 2.27 2.78 0.46 0.33 6.80 6.80 6.34 6.47
59.85 54.26 33.38 40.88 6.76 4.85 93.24 95.15
10 JAMUNA 3.85 4.28 4.67 1.73 1.66 0.50 0.21 6.51 6.54 6.01 6.33
65.75 71.41 26.57 25.38 7.68 3.21 92.32 96.79
TOTAL 159.48 42.29 43.78 24.67 26.21 16.24 14.66 83.20 84.65 66.96 69.99
50.83 51.72 29.65 30.96 19.52 17.32 80.48 82.68

Note : * In Dugga OCP no mining activity was observed during 2014-15
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PROJECTWISE STATUS OF LAND RECLAMATION IN SECL FOR THE YEAR 2014
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GEVRA KUSMUNDA MANIKPUR DUGGA BISHRAMPUR CHRIMIRI RAINAGAR DHANPURI JAMUNA

OPENCAST PROJECTS

Fig.6.1:Land reclamation status in OC projects of SECL in the year-2014
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Table 6.2
Status of Land Use / Reclamation in OC Mines(>5 mcu.m) of South Eastern Coalfields Ltd. based on Satellite data of the Year 2014

DIPKA GEVRA KUSMUNDA MANIKPUR DUGGA BISHRAMPUR CHIRIMIRI RAINAGAR DHANPURI JAMUNA TC()/:ZT" s
Aea | % Aea | % Aea | % Area | % Area_| % Aea | % Area | % Area_| % Area_ | % Area | % Area | %
Dense Forest B | oo 0.00 0.00 000 | 000 000 [ 000 000 [ 000 000 | 000 000 000 000 | 000 000 | 000 000 |000 000 0.00 0.00
@
% Open Forest 0 R 0.07 0.01 003 | 000 000 | 093 48 | 000 000 | 000 000 | 039 599 | 002 023 | 277 1898 | 000  0.00 413 2.59
Total Forest 001 [ o007 001 | 003 | 000 [ o000 | o0e3 [ 480 [o000] 000 [ 000 [ 000 [03 [ 59 [o002] 023 | 277 [ 1898 [000] o0.00 413 | 259
% Scrubs [ T[ 349 [ 1568 445 ] 1064 | 184 [ 1100 | 291 | 1496 | 085 | 1571 | 134 | 878 | 1.83 [ 2811 | 136 | 1580 | 2.80 | 1919 | 0.66 | 7.46 2153 | 1350
3
[ [Social Forestry B | 130 6.26 232 555 | 147 876 | 067 343 [ 000 000 | 091 598 | 149 228 | 041 476 | 008 055 | 002 023 8.76 5.49
8 [Plantation on OB Dump ]| 10 4.94 3.50 836 | 204 1218 | 131 674 | 022 407 | 754 4951 | 000 000 | 396 4599 | 222 1522 | 465 5255 | 2653 1664
g Plantation on Backfill ]| oes 2.83 211 503 | 09 577 | 068 349 | 161 2076 | 000 000 | 110 1690 | 000 000 | 1.39 953 | 000 0.0 8.48 532
Total Plantation (Biological Reclamation) 312 | 14.03 793 [ 1894 | 447 | 2671 | 266 | 1366 | 1.83 | 3383 | 845 | 5549 | 259 | 3079 | 437 | 5075 | 369 | 2530 | 467 | 5278 4376 | 27.44
Total Vegetation 663 | 2978 | 1239 | 29.61 | 6.30 | 37.71 | 6.50 | 33.42 | 2.68 | 4954 | 979 | 64.27 | 481 | 73.89 | 575 | 66.78 | 9.26 | 63.47 | 533 | 60.24 | 69.44 | 4354
Coal Quarry 300 1349 472 1128 | 140 836 | 150 | 770 [ 000 | 000 | 001 007 | 003 | 046 | 015 174 | 026 178 | 000 0.0 11.07 6.94
% Coal Dump 033 146 018 042 | 024 141 | 008 | 040 [ 000 | 000 | 006 039 | 009 137 [ 003 | 035 | 007 | 048 | 021 237 128 0.80
i
§ Advance Quarry Site 0.04 018 0.48 114 [ 002 | 012 | 007 | 036 | 000 000 | 000 000 | 000 000 | 000 000 | 000 | 000 | 000 000 0.61 038
Quarry Filled With Water 012 055 0.65 15 | 060 @ 359 | 033 | 171 | 000 000 | 000 000 | 000 000 | 000 000 | 000 | 000 | 000 000 171 1.07

Total Area under Active Mining 3.49 | 15.68 6.03 14.40 2.25 13.48 1.98 10.18 0.00 0.00 0.07 0.46 0.12 1.83 0.18 2.09 0.33 2.26 0.21 2.37 14.66 9.20

Barren OB Dump
Barren Backfilled Area

1.26 5.67 1.58 377 | 048 | 28 | 093 480 | 038 702 | 275 1806 | 079 | 1214 | 162 | 1880 | 278 | 1905 | 166 | 1876 | 14.23 8.92
2.09 9.37 5.66 1351 | 202 1205 | 121 | 622 | 101 1867 | 000 000 | 000 = 000 | 0.00 000 | 000 . 000 | 000 000 11.98 7.51
335 | 15.04 7.23 1728 | 250 | 14.93 | 214 | 11.02 | 1.39 | 2569 | 2.75 | 18.06 | 079 | 1214 | 162 | 18.80 | 2.78 | 19.05 | 166 | 18.76 | 2621 | 16.43

RECLAIMED

Total Area under Technical Reclamation

Total Area under Mining Operations 6.84 | 3072 | 1326 | 31.68 | 475 | 28.41 | 412 | 2120 | 1.39 | 2569 | 2.82 | 1852 | 091 | 13.97 | 1.80 | 20.89 | 3.11 | 21.31 [ 1.87 | 21.13 | 4087 | 25.63

Waste Lands 3.93 17.65 5.79 13.83 143 8.53 1.02 5.25 0.15 2.77 0.12 0.79 0.42 6.45 0.00 0.00 0.84 5.76 0.33 3.73 14.03 8.79

WASTELANDS

Fly Ash Pond / Sand Body 0.00 0.00 0.00 0.00 0.03 0.18 144 7.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 147 0.92

Total Wasteland 393 [ 17.65 579 | 1383 | 1.46 | 8.71 246 | 12.66 | 0.15 | 2.77 012 | 079 [ 042 [ 645 [ 0.00 [ 0.00 084 | 576 |033] 373 1550 | 9.72

ONE| |00 0|8 00 B00N

g Reservoir, nallah, ponds 036 1.60 0.27 065 | 019 & 112 | 08 | 422 | 035 | 647 | 157 | 1031 | 008 @ 123 | 058 | 674 | 022 | 151 | 049 | 554 492 3.0

% [Total Waterbodies 036 | 1.60 027 | o065 | 019 | 112 | 082 [ 422 [035] 647 | 157 [ 1031 [ 008 [ 123 [o058 | 674 | 022 | 151 |049] 554 492 [ 3.09

w [Crop Lands 035 155 0.96 228 | 079 471 | 020 103 [000 000 | 000 000 | 000 000 | 014 163 | 000 000 | 005 056 2.48 1.55

2

é Fallow Lands 242 1088 5.99 1430 | 226 1352 | 471 2422 |08 1535 | 08 578 | 000 000 | 013 151 | 103 706 | 068 768 1893 | 1187

§

) Total Agriculture 277 | 1243 | 6.942 | 1658 | 3.05 | 18.23 | 4.91 | 2525 | 0.83 | 1535 | 0.88 | 578 | 000 | 000 | 027 | 314 | 1.03 | 7.06 |073[ 824 | 2141 | 1342
Urban Settlement 039 | 174 0.79 188 | 017 | 100 | 001 | 006 [ o000 | 000 | 000 | 000 | 027 | 415 | 014 | 163 | 000 | 000 | 000| 000 176 111

% Rural Settlement 048 | 215 127 302 | 030 | 176 | 030 | 154 | 000 | 000 | 005 | 033 [ 000 | 000 | 006 | 070 | 009 | 062 | 005 056 259 162

5 Industrial Settlement 0.83 | 393 115 275 | 051 | 306 | 032 165 | o001 | 018 [ 000 | 000 | 002 | 031 [ o001 | 012 | 004 | 027 |o005| 056 2.99 187
Total Settlement 1.74 7.82 3.21 765 | 097 | 582 | 063 | 325 |001] 018 | 005 | 033 | 029 [ 446 [021 | 245 | 013 | 089 |00 112 7.34 4.60
Grand Total 2226 | 10000 | 41.86 | 100.00 | 16.72 | 100.00 | 19.45 | 100.00 | 5.41 | 100.00 | 15.23 [ 100.00 | 6.51 | 100.00 | 8.61 | 100.00 | 14.59 | 100.00 | 8.85 [ 100.00 | 159.48 | 100.00
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STATUS OF LAND RECLAMATION IN DIPKA OCP
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Figure 6.2

STATUS OF LAND RECLAMATION IN GEVRA OCP
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Figure 6.3
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STATUS OF LAND RECLAMATION IN KUSMUNDA OCP
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STATUS OF LAND RECLAMATION IN MANIKPUR OCP
A
S Year
¥
8/— 02012
8 m2013
<
=2014
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
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Figure 6.6
STATUS OF LAND RECLAMATION IN BISHRAMPUR OCP
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STATUS OF LAND RECLAMATION IN CHIRIMIRI OCP
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Figure 6.8
STATUS OF LAND RECLAMATION IN RAJNAGAR OCP
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STATUS OF LAND RECLAMATION IN DHANPURI OCP
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Figure 6.10
STATUS OF LAND RECLAMATION IN JAMUNA OCP
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Job No 561410027 59



CMPDI

Photograph - 6.1: Plantation in Dipka Opencast Project

Photograph - 6.2: Plantation in Gevra Opencast Project
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Photograph - 6.3: Plantation in Kusmunda Opencast Project

Photograph — 6.4: Plantation in Manikpur Opencast Project

Job No 561410027 61



CMPDI

Photograph - 6.5: Plantation on OB Dump in Dugga Opencast Project

Photograph - 6.6: Plantation on OB Dump in Bishrampur Opencast Project
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Photograph — 6.8: Plantation on OB Dump in Rajnagar Opencast Project
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Photograph - 6.9: Plantation on OB Dump in Dhanpuri Opencast Project

Photograph - 6.10: Plantation on OB Dump in Jamuna Opencast Project
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7.0

74

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 2013-14:

o Amlohri

o Nigahi

o Jayant

o Dudhichua
o Khadia

o Krishnashila
o Bina

. Kakri

o Jhingurdah
o Block-B

Project wise Land Reclamation status in NCL for the year 2014 is given in Table 7.1
and also shown graphically in Fig 7.1. Area statistics of different land use class
present in the mine leasehold of the above projects for the year 2014 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 also prepared
for the year 2009, 2010, 2011, 2012 and 2013. Year wise changes in the different land
use classes based on satellite data for the last three years are depicted in Bar Charts
inFig. 7.2to 7.11.

Study reveals that 88.18 Km2 of mining area has already been under reclamation in
NCL out of which 57.68 Km?2 area has been revegetated and 30.50 Km? area is under
backfilling. There is a decrease of 0.67 Km? area under reclamation in NCL with

respect to the year 2013.
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7.4  After analyzing the satellite data of year 2013 vs. 2014, it is evident that area under
plantation has decreased due to dumping done on already vegetated areas due to
space constraints arising out of high production of coal and in some cases dump
heights were increased as per revised design. This has happened in Amlohri, Jayant,
Dudhichua, Khadia, Krishnashila and Bina.

7.5 At Amlohri OCP, plantation loss due to OB dumping is 0.64 km2. In Jayant, some
plantation which was done on dip side of the mine long back was removed due to the
mine advancement in that direction. Some plantation loss has occurred due to erosion
of dumps at Khadia OC Project. Plantation in the OC projects of NCL has decreased
from 59.07 km2in 2013 to 57.68 km2in 2014. Hence there is a decrease of 1.39 km?2 of
plantations in the OCPs of NCL.

7.6 Out of 10 projects of NCL, maximum land reclamation has been carried out in
Jhingurdah Project (93.94%) followed by Kakri (84.54%) and Khadia (81.32%).
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Table 7.1
Summarised Land Reclamation Status in Opencast Projects of NCL based on Satellite Data of the year 2014

(% Calculated in terms of Total Area Excavted)

L. Project Plantation Under Backfilling | Under Active Mining | Total Excavated Area| Areaunder Reclamation

No. Name Leasehold ii iii iv ii+ii+v
(i) 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1 AMLOHRI 31.23 8.67 8.03 4.93 5.35 3.74 3.74 17.34 17.12 13.60 13.38
50.00 46.90 28.43 31.25 21.57 21.85 78.43 78.15
2 NIGAHI 30.16 9.75 9.94 4.23 4.07 3.50 3.79 17.48 17.80 13.98 14.01
55.78 55.84 24.20 22.87 20.02 21.29 79.98 78.71
3 JAYANT # 29.11 12.65 12.50 3.78 3.92 3.73 4.10 20.16 20.52 16.43 16.42
62.75 60.92 18.75 19.10 18.50 19.98 81.50 80.02
4 DUDHICHUA 14.00 4.07 3.75 4.62 4,92 2.34 2.92 11.03 11.59 8.69 8.67
36.90 32.36 41.89 42.45 21.21 25.19 78.79 74.81
5 KHADIA 14.91 5.41 5.10 3.10 3.26 1.74 1.92 10.25 10.28 8.51 8.36
52.78 49.61 30.24 31.71 16.98 18.68 83.02 81.32
6 KRISHNASHILA 5.94 1.13 1.11 0.57 0.82 0.63 0.95 2.33 2.88 1.70 1.93
48.50 38.54 24.46 28.47 27.04 32.99 72.96 67.01
7 BINA # 17.98 6.18 5.92 3.18 3.06 2.72 3.31 12.08 12.29 9.36 8.98
51.16 48.17 26.32 24.90 22.52 26.93 77.48 73.07
8 KAKRI 13.60 5.70 5.73 1.71 1.60 1.14 1.34 8.55 8.67 7.41 7.33
66.67 66.09 20.00 18.45 13.33 15.46 86.67 84.54
9 JHINGURDAH 12.43 5.24 5.29 0.82 0.91 0.41 0.40 6.47 6.60 6.06 6.20
80.99 80.15 12.67 13.79 6.34 6.06 93.66 93.94
10 BLOCK-B 14.64 0.27 0.31 2.84 2.59 2.00 2.13 5.11 5.03 3.11 2.90
5.28 6.16 55.58 51.49 39.14 42.35 60.86 57.65
TOTAL(NCL) 184.00 59.07 57.68 29.78 30.50 21.95 24.60 110.80 112.78 88.85 88.18
53.31 51.14 26.88 27.04 19.81 21.81 60.22 61.29 80.19 78.19
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Figure 1 : Project wise Land Reclamation status in the year 2014 in NCL
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Table 7.2

PROJECTWISE LAND USE/ RECLAMATION STATUS IN OC MINES (>5mcu.m) OF NORTHERN COALFIELDS LTD BASED ON SATELLITE DATA OF THE YEAR 2014

(Areain Sq Km)

AMLOHRI NIGAHI JAYANT DUDHICHUA KHADIA | KRISHNASHILA BINA KAKRI JHINGURDAH BLOCK-B__[Owerall Blockwise
Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area_ | %
Dense Forest ] 108 346 004 043 000  000] 000 000] 000  000] 001  0.17] 000 000 002 015 001 008 103  7.04] 219 119
w
t> |Open Forest [} 093 298 330 1094 114 392 072 514 167 1120| 143 2407 221 1229 181 1331] 089  7.16| 123 840 1533 833
w
o
2 Total Forest 2017 644 334 1107| 114 392 072 514 167 1120 144 2424 249 1385 183 1346 090/ 7.4 226 1544 17.80 9.67
@
2 [Scrups | 182] 583 206] 683 3.23] 1110| 085] 607| 125] 838 108] 1818 174] 968 181] 1331 3.71] 29.85| 314] 2145 2069 1124
&
2
[ [Social Forestry | 617 19.76| 491 1628 392 1347 082 586 325 2180 100 1684 352 1958 385 2831 180 1448 047 116 2941 1598
=
EPlantationon OB Dump 1 0.84 269| 266 882 286 982 121  864| 054 3.62| 0.10 168 075 417 037 272| 185 1488 014 096 11.32 6.15
=
< |Plantation on Backfill / 1.02 327 237 786 572 1965 172 1229 131  879] 001 017 165 918 151  11.10| 1.64 1319 000 000 1695 9.21
o
Total Plantation (Biological Reclamation)[  8.03| 25.71| 9.94] 32.96|12.50] 42.94| 3.75] 26.79| 5.10] 34.21| 1.11] 18.69| 5.92] 32.93| 5.73]| 42.13| 5.29]| 42.56| 0.31] 2.12| 57.68] 31.35
Total Vegetafion| 11.86~ 37.98|15.34 " 50.86]|16.87 ° 57.95| 5.32° 38.00| 8.02° 53.79] 3.63  61.11]|10.15  56.45| 9.37° 68.90] 9.90" 79.65] 6.74 39.00| 96.17  52.27
Coal Quarry | 212 679 276 945 285 979 192 1371 116  7.78| 029 488 218 1212 098 721] 026 209 105 747 1557 846
o
£ | Advance Quarry Site 1 151 484 099 328 090 309 081 579 061  409] 059 993 089 495 031 228 000 000 044 301] 7.5 3.83
=
& |Coal Dump | 0.06| 019] 001 003 024 082 003 02i] 005 034 000 000 020  1.1i] 0.0 000[ 000 000 015 102| o074 0.40
=
o - -
< |Quarry Filled With Water = 0.05 o1e[ 003/ o010 o011/ o038l 046/ 114 010  067| 007 118 004 022 005 037 o014 113 049 335 124 0.67
rea Under Acfive Mining|  3.74"° 11.98| 3.79' 12.57| 4.10 14.08] 2.92" 20.86| 1.92" 12.88] 0.95' 15.99] 3.31’ 18.41| 1.34" 9.85| 0.40" 3.22| 2.13 14.55| 24.60 13.37
-, |Barren OB Dump — 372 1191| 148  491| 015 052| 064 457 089  597| 060 10.10[ 028  156| 0.74 544 070 563 228 1557| 1148 6.24
w
Z [Barren Backfilled Area (| 163 522 259 859 377 1295 428 3057| 237 1590 022  3.70| 278 1546 0.86 632 021 169 031  242| 1902 1034
-
=3
& [ Total Area Under Technical Reclamation|  5.357 17.13| 4.07 13.49| 3.027 13.47| 4.92] 35.14| 3.26] 21.86| 0.82] 13.80| 3.06 17.02| 1.60/ 14.76| 0.91] 7.32| 2.59| 17.69| 30.50 _ 16.568
Ofal Area Under Mne Operations|  9.00] 20.11| 7.86] 26.06] 8.02] 27.55| 7.84] 56.00] 5.18] 34.74| 1.77] 29.80| 6.37] 35.43| 2.94] 21.62| 1.31] 10.54]| 4.72] 32.24| 55.10 _29.95
2
£ |Waste Lands = 240 768 088 292 062 213 033 236 037 248 019 320 005 028 015 110 029  233| 288 1967 816 443
3
5
% |Fly Ash Pond 1 0.00 0.00| 000  000[ 000  0.00f 000  0.00] 0.00 000| 048  3.03[ 004  022] 000 0.00| 0.00 0.00| 000 000 022 0.12
E
@ Total Wasteland 2.40] 7.68] 088] 2.92| 0.62] 2.13| 0.33] 2.36| 0.37] 2.48| 0.37] 6.23| 0.09] 0.50| 0.15] 1.10| 0.29] 2.33| 2.88] 19.67| 8.38 455
3
o -
& |Reservoir, nallah, ponds ] 014 045 013  043| 049 168 001 007| 006 040 003 051 043 072| 021 154 003 024 022 150 145 0.79
o
s Otal Waterbodies 0.05] 0.16] 0.09] 0.30] 0.49] 1.68| 0.01] 0.07| 0.07] 0.47] 0.08] 0.51] 0.13] 0.72] 0.21] 154| 0.08] 0.24] 0.22] 1.50] 1.33 0.72
& [Crop Lands 1 274 877 022 073 000 000f 003 021 000 000 004 067 002 011 0.00 000[ 019 153 047  116| 341 1.85
5
2
£ [Fallow Lands |:| 179 573 002 007 061  210[ 033 236 027 181 000  000[ 002 011 0.0 000[ 005 040 056 383 365 1.98
2
Total Agriculture 4.53[ 14.51] 0.24] o0.80] 0.61] 2.10] 0.36] 2.57] 0.00] 0.00] 0.04] o0.67] 0.04] 0.22] 0.00] 0.00] 0.24] 1.03] 0.73] 4.00] 6.79 3.69
Urban Settlement - 230 736 482 1598 145 498 000 000f 111  7.44] 010 168 044 245 090 662 047 378 049  130| 1178 6.40
[
£ l l l l l l l l l l
£ |Rural Settlement - 068  218] 001  003] 064 220 000 000| 000  000f 000  000f 000 000| 0.00 000 000 000 012 082| 145 0.79
£ \ \ \ \ \ \ \ \ l \
& |Industrial Settlement |:| 032  102| 092 305 041  141] 044 100| 046  107| 000  000[ 076  423] 003 022 049 153 007 048] 3.0 163
Total Settlement 3.30| 10.57| 5.75| 19.06| 2.560| 8.59| 0.14| 1.00| 1.27| 8.52| 0.10| 1.68| 1.20| 6.67| 0.93| 6.84| 0.66| 5.31| 0.38| 2.60[ 16.23 8.82
Grand Total 31.23| 100.00|30.16)100.00|29.11) 100.00|14.00|100.00|14.91| 100.00| 5.94[100.00{17.98(100.00|13.60| 100.00|12.43| 100.00|14.64|100.00|184.00 100.00
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Area Statistics-Year 2014

Ares o
km

Forests eq kom]
Dense Forests B 0 oc 348
Open Forasts ] 0.53 288
Tos| Forests 2.01 £.44
Scrubs B 182 583

Plantation [Biological Reclamation]

Social Forestry I %7 178
Plantation on OB Dump [ 084 289
Plantation on Backfil [ 1.02 327
Total Biological Reclamation 803 287

Total Vegetation 11238 3rss
Active Mining A rea

Coal Quarry I 22 678
Advance Quarry [ 151 484
Coal Dump I 00 018
Water flled Quarry I 005 0.1
Barren OB Dump 37z U9
Barren Backilled Area [ 162 2522
Total Area Under Aokive Mining 08 2911
Wastelands

Wast lands B 240 7.68
FlyAsh Fonds oo o0
Total Wastetands 2.4 7.88
Agricultural Land

Crop lands 2714 8717
Faliow Land —/ 17 573
Total Agrioutturai Land 453 1437
Settlements

Urban . 230 7.38
Rural I o5 218
Industrial B 032 102
Totsl Ares Under Sefllements 330 1057
Ares Under Water bodies

River/Pond/Nalizh . 0.4 0.45
Totai Arss Under Water Sadies 0.14 0.45
GRAND TOTAL 31.23 10000
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Ares B
%
km
Forests Eq k]
Dense Forests I 004 0.13
Open Forests =] 3.30 1054
Tots| Forests 334 107
= =
] Scrubs B 205 683 |5
& Plantation [Biological Reclamation) &
Social Forastry Bl ¢ 628
Plantation on OB Dump [ 268 882
Plantation on Backfil [ 237 7.88
Tos| Biokgical Reclamation 994 32%8
Total Vegetation 15.24 5088
g Active Mining Area =
® Coal Quarry I 2e 915 HS
& Advance Quarry 109 328 ! 1
Coal Dump B 0ot 002
Waer flled Quarry [N 0903 0.10
Barren OB Dump [ R
Barren Backilled Area [N 259 859
Total Ares Under Ackive Mining 786 26.08
g Wastelands =
P Wask lands g 088 292 18]
& FRy-Ash Ponds oo o0 &
Tots) Westetsnds 0.88 2.92
Agricultural Land
Crop fands EE o2 o7
Fallow Land o002 007 .
Totsi Agriouttural Land 024 080 ’
= A=
b Settlements ;l- &
Z Urban B 42 1538 5
Rural N 00t 003
Industria! I 092 305
Total Ares Under Zetiements 575 19.08
Area Under Water bodies
River/Fond/Nalish B 012 042
Total Ares Under Watsr Sodies 013 043
= =
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Area Statistics-Year 2014
£ poy:
2
= Forests
&  Dense Forests B 00 0%
Open Forests | RAL 392
Totzl Forests 114 392
Scrubs 222 1110
Plantation [Biological Reclam ation]
Social Forestry B 2 147
Plantation on OB Dump [ 285 982
_ Plantatonon Backil [ 572 1965
B Totl Biokgical Reclamation 1250 4234
% Total Vegetation 1887 E7.95
Active Mining Area
Coal Quarry B 235 979
Advance Quarry [ 080 3.09
Coal Dump N 024 082
Wster flied Quarry N 01 038
Barren OB Dump B 05 052
Barren Backilled Ares [N 377 1295
JAYA NT Total Ares Under Aotive Mining 802 2758
£ Wastelands
T Waselands B 062 213
S FyAsh Ponds oo o000
Total Wastelznds 0.62 213
Agricultural Land
Crop lands 000 0.0
Faliow Land ] 0.61 210
Totst Agriouttursi Land 061 210
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Urban T RECIE-
z Runl B 054 210
®  Industrial B o4t 141
™ Totsi Arss Unger ssftisments 250 8.588
Area Under Water bodies
River/Pond/Nalizh B 049 188
Total Ares Under Walsr Eodies 0.49 1.68
OQRAND TOTAL 25.11 10000
=
£
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Arez
%
km)
Forests Wi
Dense Forests I 0 0.00
g = Open Forests 072 5w
5 2 Towl Forests 072 5.4
= &
Scrubs B 085 607
Plantation [Biological Reclamation]
Sociz| Forestry B 0352 588
Plantation on OB Dump [ 1.21 264
Plantation on Backfil [ 172 1228
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Active Mining Area
Coal Quarry N 12 13T
2 £ Advance Quary /1] o8t 579
2 2 Coal Dump N 00: 021
¥ 3 Weeriled Quamy [ 08 .14
DUDHICHUA I
Barren Backilled Area [ 428 2057
Totsl Ares Undar Active Mining 784 5800
Wastelands
Wask lands [ R
Fy-Ash Ponds oo o000
Totsl Wastelands 0.33 2.3
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z = Crop lands = 002 021
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o & Totsl Agricuttural Land 0.35 257
Settlements
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Rural I 000 000
Industrial B 014 0.4
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| Area Under Water bodies
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Senvs [
Plantation ical Reclamation
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A
Forasts fsgkm) *
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Area Statistics-Year 2014
Arez

Forssts fsqkm} %
Dense Forests mmm 001 008
Open Fomsts mmm 089 716
Totz] Forests 090 72¢
Scruos == 371 8.8
Panmtion Rectamation
Socta! Forestry BN 130 1443
PantononOBCump  [EEE 185 1488
Piantation on Backil 164 1319

= TomiBolgkal 520 2%

B Tomivegnion 250 95

T actw MninpArsa
Goal Quarry N 026 209
Adrance Quary 1 0060 000
Coal Dump mmm 000 000
Water e Quamy 014 113
Barren OB Dump EEm 070 563
Barren Sackiec Area mmm 021 169
TotzlARa Unoer Actve Mning 131 1054
Vs bisnds
Waze =ncs mmm 029 233
Ay-Azn Ponds =3 000 000
Torl Wastelangs 029 233
Agricuttursi Land
Crop lancs Em 019 153
Falow Lama 005 o40
TomIAgrootural Land 02t 193
Ssttiemants
Uroan 047 373
gl mEm 000 000

= pdustnal = 019 153

B TomiAmaUnoer Sezements 066 531

& Ares Under Var bodiss
RuePonanaian mmm 003 o024
TotalARa Unoer Water Bodkes 003 o02¢
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STATUS OF LAND RECLAMATION IN AMLOHRI OCP

A
S Year
X
o m2012
&,
= 2013
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= = 2014
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Cover water
Landuse /Cover Classes
Figure 7.2
STATUS OF LAND RECLAMATION IN NIGAHI OCP
A
S Year
%
o m2012
@,
< 02013
()
< m2014

Setllement  Plantation  Vegetation Wasteland Mining Area  Surface
Cover water

Landuse /Cover Classes

Figure 7.3
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STATUS OF LAND RECLAMATION IN JAYANT OCP

g Year
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©
o ®2014
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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

E Year
Y
o 2012
2 02013
©
o = 2014
<

Setllement Plantation Vegetation Wasteland Mining Area  Surface
Cover water

Landuse /Cover Classes

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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Photograph 7.2:Technical Rclamation in Nigahi OCP
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Photograph 7.4: Dense Plantation on the top of a Dump at Nigahi
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Photograph 7.6 : View of Reclamation &Plantation at Dudhichua OCP
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Photograph 7.7 : Newly Planted samplings on Dump top at Krishnashila OCP

Photograph 7.8 :Plantation on OB Dump of Bina OCP
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Photograph 7.9 : Plantation around OB Dump at Kakri OCP

T N
— "'& -

Photograph 7.10 :Plantation around Block -B OCP Dumps

Job No 561410027 20



MAHANADI COALFIELDS LIMITED




CMPDI

8.0 Land Reclamation Status in Mahanadi Coalfields Limited

8.1 Following eleven opencast projects of MCL producing more than 5 million cubic meter
and more (Coal + OB) were taken up for land reclamation monitoring during year
2014-15:

= Ananta

= Balram

» Lingaraj

= Bharatpur

= Bhubaneswari
= Jagannath

* Hingula

= Belpahar

= Lakhanpur

= Samleswari

= Lajkura

8.2  Project wise Land Reclamation status in MCL for the year 2014 is given in Table 8.1
and also shown graphically in Fig 8.1. Area statistics of different land use class
present in the mine leasehold of the above projects for the year 2014 are shown in
the Table -8.2. Land use maps derived from satellite data are shown in Plate 8.1 -
8.11. Land reclamation status of the above mentioned 11 projects, were also
prepared for the year 2009, 2010, 2011, 2012 and 2013. Year wise changes in the
different land use classes based on satellite data are depicted in Bar Charts in Fig.
8.2-8.12.

8.3  Study reveals that out of total 46.55 Km? excavated / mined out area; 30.62 Km?
area (65.78%) is under reclamation. Out of which 14.57 Km2 (31.31%) area has
been re-vegetated and 16.05 Km? (34.48%) area is under backfilling.
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8.4  Analysis of satellite data indicates that area of plantation has increased from 14.50
Km? (2013) to 14.57 Km? (2014). This increase of 0.07 Km? plantation areas in
one year indicates that MCL is committed for reclamation of mine land for
maintaining the ecological balance in the region. It has been observed in some of
the projects natural vegetation has also started growing on stabilized old backfilled

areas and OB dumps due to high soil fertility.

8.5  On comparing the status of land reclamation for the year 2014 with respect to the
year 2013 in different projects, it is evident from the analysis that area of land
reclamation has increased from 28.84 Km2 (Yr. 2013) to 30.62 Km2 (Yr.2014).

8.6  Out of 11 projects of MCL, Bharatpur OCP ranks on top for land reclamation
(78.38%) followed by Lajkura OCP (74.43%) and Balram OCP (74.01%).
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Project wise Land Reclamation Status in

Table - 8.1

Opencast Projects of MCL based on Satellite Data of the year 2014

(% Calculated in terms of Total Excavated Area)

. 2
Area are in Km

]l Project Plantation/ Vegetation Under Backfilling Under Active Mining | Total Excavated Area | Area under Reclamation
No. Name Leasehold i iii iv iiHii+iv ii+ii

i 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014

1 |Ananta 4.56 1.04 1.05 1.30 1.62 1.38 1.09 3.72 3.76 2.34 2.67

27.98 27.94 34,98 43.11 37.04 28.95 62.96 71.05

2 |Balram 10.21 1.37 1.41 2.02 2.07 1.10 1.22 4.48 470 3.39 3.48

30.44 30.06 45.13 43.95 24.44 25.99 75.56 74.01

3 |Lingaraj 7.26 0.88 0.89 1.27 1.32 1.60 1.74 3.75 3.95 2.15 2.21

23.43 22.53 33.98 33.45 42.59 44.02 57.41 55.98

4 |Bharatpur 9.43 2.54 2.55 1.77 1.87 1.15 1.22 5.46 5.64 431 4.42

46.60 45,18 32.38 33.20 21.01 21.62 78.99 78.38

5  |Bhubaneswari 7.33 0.47 0.43 0.91 1.02 1.72 2.17 3.10 3.62 1.38 1.45

15.18 11.89 29.39 28.25 55.43 59.87 44.57 40.13

6 |Jagannath 4.99 2.16 2.17 0.85 0.89 1.17 1.12 4.18 4.18 3.01 3.06

51.71 51.98 20.35 21.27 27.94 26.75 72.06 73.25

7 |Hingula 4.83 0.57 0.57 0.94 0.98 1.54 1.64 3.06 3.19 1.51 1.55

18.66 17.79 30.82 30.74 50.52 51.47 49.48 48.53

8 |Belpahar 9.74 2.15 2.16 0.80 0.88 1.51 1.67 4.47 470 2.95 3.04

48.17 45.81 17.94 18.73 33.89 35.46 66.11 64.54

9 |Lakhanpur 16.20 1.49 1.50 191 2.52 2.20 1.99 5.60 6.01 3.41 4.02

26.67 24.92 34.11 41.94 39.22 33.15 60.78 66.85

10 |[Samleswari 7.13 1.30 1.32 1.67 1.89 1.69 1.56 4.66 4.71 2.97 3.22

27.83 27.70 35.95 39.69 36.22 32.61 63.78 67.39

11 |Lajkura 4.68 0.53 0.53 0.88 0.98 0.55 0.52 1.96 2.03 1.41 1.51

26.99 26.07 45.12 48.36 27.88 25.57 72.12 74.43

TOTAL (MCL) 86.36 14.50 14.57 14.34 16.05 15.59 15.93 44.43 46.55 28.84 30.62

32.64 31.31 32.27 34.48 35.09 34.22 51.45 53.91 64.91 65.78
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PROJECT WISE STATUS OF LAND RECLAMATIONINMCLFOR THE YEAR 2014

i8

= Leasehold

= Excavated

U Area Under
Reaclamation

AREA IN SQ. KM.

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESWARI JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJEURA

OPENCAST PROJECTS

Fig.8.1: Land reclamation status in OC projects of MCL in the year 2013
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Table 8.2: STATUS OF LAND RESTORATION / RECLAMATION IN MAHANADI COALFIELD LIMITED BASED ON SATELLITE DATA OF THE YEAR 2014

(Area in Sg. Kms.)

ANANTA BALRAM LINGARAJ BHARATPUR BHUBANESHWARI JAGANNATH HINGULA BELPAHAR LAKHANPUR SAMLESWARI LAJKURA TOTAL

area| % [ Aea ]| % [aea| % [Aea] % | Ara % area | % Jaea| % [aea]| % Area % JaArea| % Jarea| 9% Area | %

¢ |Dense Forest - 000 | 000 [ 000 000 |000 000 | 004 038 | 000 0.00 000 | 000 [ 000 000 | 000 000 165 1018 | 007 = 105 | 119 = 2539 | 295 = 341

% Open Forest - 001 | 026 [ 013 125 |o021 289 | 073 770 | 086 1176 001 | 021 [ 000 000 |001 010 279 | 1722 | 011 | 158 | 061 1301 | 547 6.33

Total Forest (A) 001 [ 026 [ o013 ] 125 [o2n | 28 [o76] 808 [ 086 [ 1176 [o0r ] o021 o000 o000 [o01| o010 [ 444 | 2740 [ o019 263 [180] 3840 [ 842 [ oma

é Scrubs (B) [ oo ] 453 | 200 | 1963 [ 114 ] 1568 [ 110 ] 1167 | o071 | oes 023 | 461 [o025 ] 515 [ 233 2300 | 220 | 13ss [osa | ses [o03s| 753 | 1116 | 1202
3

; Social Forestry 010 220 [ 021 209 | 043 58 | 036 38 | 042 573 014 28 [ 025 517 | 040 411 043 264 [ 018 247 | 007 157 299 346

E Plantation on OB Dump 011 241 | 027 263 [ 033 453 | 043 453 [ 000 0.00 000 000 [023 472 | 070 719 0.30 185 | 048 674 | 028 591 312 361

3 |Plantation on Backill 084 1844 [ 093 913 | 014 187 | 176 1867 | 00L 0.14 203 4068 [ 009 18 | 1.06 1083 | 0.77 475 | 067 934 | 018 385 847 981

Total Plantation(Biological Reclamation C) 105 | 2305 | 141 | 1385 | 089 | 1225 | 255 [ 27.02 [ 043 5.86 217 | 4354 | 057 | 1176 | 216 | 2212 1.50 924 | 132 | 1855 | 053 | 1133 | 1457 | 1688

Total Vegetation (A+B+C) 127 | 27.84 | 355 | 3472 | 2.24 | 30.83 | 441 | 46.78 | 2.00 2730 | 241 [ 4836 | 082 | 1691 [ 449 | 4612 | 814 | 5022 | 215 | 3011 [ 268 | 57.26 | 3415 | 39.54

Coal Quarry 067 | 1469 [ 052 | 509 | 118 | 1619 | 038 | 399 | 151 2059 025 | 501 | 055 | 1137 | 124 | 1273 | 145 895 [ 126 1771 | 042 | 898 942 | 10.92

‘;’ Coal Dump 013 | 28 [ 019 | 189 | 022 | 300 | 017 | 18 | 029 3.96 022 | 446 [ 035 714 | 009 | 094 0.20 126 [ 007 | 095 | 006 | 118 199 | 230

E Advance Quarry Site 011 | 235 [ 009 | 08 |020 275 | 011 | 113 | 029 397 002 | 031 [006 120 | 017 | 179 0.24 150 [ 013 | 184 | 004 | 077 145 | 168

§ Quarry Filled with Water 018 | 400 | 042 | 410 [ 015 | 201 | 056 | 599 [ 007 1.01 063 | 1263 | 069 | 1430 | 016 | 167 0.09 058 | 010 | 134 | 001 | 019 307 | 355

Total Area under Active Mining 109 | 2390 | 122 [ 1196 [ 174 | 2395 [ 122 ] 1293 | 217 29.53 112 | 2241 | 164 | 3401 | 167 [ 1713 199 [ 1229 [ 156 | 21.84 [ 052 [ 1112 | 1593 [ 1845

3 |Barren OB dump 000 | 000 [ 009 | 091 |032 | 434 | 006 060 | 072 9.79 000 | 000 [ 002 046 | 002 022 0.01 007 [007 095 | 004 | 093 135 | 156

% Area Under Backfilling 162 | 3556 [ 197 | 1932 | 101 | 1385 | 181 | 1925 | 030 414 089 | 1782 | 096 = 1985 | 086 | 8.83 251 | 1548 | 183 | 2564 | 094 | 2009 | 1470 | 17.02

% [Total Area under Technical Reclamation 162 | 3556 | 207 | 2023 [ 132 ] 1819 [ 1.87 | 1985 | 102 | 13.93 089 | 1782 [ 098 | 2031 [ 088 | 9.05 252 | 1555 [ 189 [ 2659 [ 098 [ 21.02 [ 16.05 | 18.58

Total Area under Mine Operation 271 | 5944 | 329 | 3219 | 306 | 4214 | 309 | 3279 [ 319 | 4345 201 | 4023 [ 263 | 5432 | 255 | 2617 451 | 2784 | 345 [ 4843 | 150 | 3213 | 31.98 | 37.03

CEE| U0 |0 |00 | |00 [ @0n | O

g |Waste Lands 030 65 | 087 848 | 075 1034 | 112 | 1187 | 043 581 | 034 | 681 | 070 1456 | 158 1622 | 070 433 | 088 1237 | 040 855 | 807 | 934
a Fly Ash Pond/Sand Body 000 | 000 | 000 | 000 | 000 000 | 000 000 | 000 000 |00 000 [003 058 |o000| 000 | 000 | 000 |o000 000 |000 000 | 003 | 003
5
= [Total Wastelands 030 | 656 | 087 | sas |o7s | 1084 | 112 1187 | 043 | ss1 | o0as| es1 | o073 | 1543 | 158 | 1622 | o0 | 433 | oss | 1237 |oa0 | sss | soo | a7
 |Reservoir, nallah, ponds etc. 003 | 058 | 020 | 197 |o008| 113 | 004 043 | 006 077 |00 | o010 |o012| 240 |o026| 264 | 017 | 106 | o006 091 | o001 | 017 | 103 | 119
® ol Waterbodies 003 [ o058 [ 020 197 [oos| 113 [o004] 043 [ 006 [ om 001 [ 010 [o12| 240 [o026] 264 | 017 | 106 [o006| oo [oor]| o017 [ 108 [ 110
g Crop Lands 000 | 000 | 000 000 | 000 000 | 000 000 | 000 000 [o000 o000 |o000 000 |o000 000 | 000 | o000 |o000 000 |o000 000 | 000 | 000
g Fallow Lands 015 | 339 | 175 | 1718 | 087 | 1193 | 047 497 | 148 = 2018 | 003 062 | 047 972 | o050 | 515 | 251 | 1551 | 038 529 | 004 091 | 866 | 1003
< [Total Agriculture 015 | 339 [ 175 | 1718 [ o087 | 1193 | o047 ] 497 | 148 [ 2018 [ o003 | o062 |o047] o972 |o0s0[ 515 | 250 | 1551 | 038 529 |o004] o0g1 | 866 | 1003
» |Urban Settlement 000 | 000 | 002 | 017 |o002| 025 |o000| 000 | 000 000 |o000| 000 [o001]| 013 [o001| 013 | 000 | 000 |o000| 000 [o000| o000 | 005 | 006
% Rural Settlement 000s| 010 | 011 | 108 |o01w0| 138 |o012| 122 | 015 205 | 000 | 000 005 093 [o011| 113 | 009 | o059 |o003| 039 [o000 o000 | 076 | 088
E |industrial settlement 009 | 208 | 043 | 421 | o015 200 | 018 195 | 003 043 | o019 | 388 002 o046 |o024| 244 | 007 | o046 |o018| 248 |o005 o099 [ 164 | 190
" [Fomrsetiements 010 | 219 | 056 | 547 | 026 364 | 080 | 347 | 018 | 248 | 049 | 388 | 007 | 152 | 036 | 370 | 047 | 105 | 021 | 288 | 005 | 089 | 245 | 284
GRAND TOTAL 456 | 10000 | 1021 | 100.00 | 7.26 | 100.00 | 943 | 10000 | 733 | 10000 | 499 | 100.00 | 483 | 10000 | 9.74 | 10000 | 1620 | 10000 | 713 | 10000 | 468 | 100.00 | 8636 | 10000
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85°80°E 85°80°E 85°90°E 85°930°E Arca Statistics - Ananta OCP (2014)
g N z Classes Colour] Aﬁ:tea =
o @ S R % 70 O
:u:(: W#»E g LevelI Level-II &m?)| Tota
& Open Forest () 0.01] 026
Scrubs Scrubs (B) 0.21| 453
Social Forestry 0.10] 220
Plaitition Plantation on Backfill 0.84] 1844
Plantation on OB Dump 0.11] 241
Total Plantation (C) 1.05] 23.05
- Total Vegetation(A+B+C) 1.27] 27.84
=) g Agriculture |Agriculture Land 0.15] 339
27 -2 [Waste Land |Waste Land 0.30] 636
& 5 Coal Quarry 0.67] 14.60
Area Under Backfilling 1.62] 35.56
3, Water Filled Quarry 0.18] 4.00
R Ty 0.13| 286
ANANTA OCP Advance Quarry Site 0.11] 235
Total Mining Area 2.71] 59.44
St Rural Setiiement 0.00] 0.10
% = ¢ Industrial Settlement 0.09] 208
o = Total Settlement Area 0.10] 219
g E 5 [WaterBody [River, Ponds 0.03] 0.58
o~ o
o~
Total | 4.56] 100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Monitoring of OC Projects i
z Subject - ; L .
E 1 Land Recligidtion Activity | Name Designation Signature | Date
£ Status of Ananta | prepared | A Biswas | DyMar(Geology
& OCP based on|— i s
Satellite Dafa | Checked |R.Kumar |CM RSC)
! (RS-2LIV) of
INDEX the year 2014 Approved [ N.P.Singh | GM (Geomatics)
—-—-. Mine Lease Boundary
—— Coal Transportation Road Plate 8.1 | scde 0 025 05 Sheet 1
—— Other Road ” Cmf"{lf s
AMebaalong | DrgNo. HQ REM 07 A4 14 01 Rev No.0
T T T T
85°80'E 85°830°E 85°90°E 85°930E
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8574 0°E 8574 30°E 85°50E 85°530°E 8576 0°E Area Statistics - Balram OCP (2014)
Classes Colour Area
N Ar
Level Level Il | e
W E (Km~)| Total
) Op en Forest (3) 0.13] 125
s § Scrubs Scrubs (B) 2.00] 19.63
s g Socia Forestry 021 2.09
27 A2 |oanmtion  |F2tAtion on Backfill 093] 9.13
8 g Plantation on OB Dump 027| 263
Total Plantation (C) 1.41| 13.84
Total Vegetation(A+B+C) 3.55| 34.72
Agriculture |Agriculture Land 1.75| 17.18
> 'Waste Land |Waste Land 087 8.48
=) % Coal Quarry 052 509
& | & Barren OB Dump 009 091
g il Area Under Backfilling 197 1932
S [Mining Area |Water Filled Quarry 042 4.10
Coal Dump 0.19] 189
Advance Quarry Site 0.09] 0388
Total Mining Area 29| 32.19
z z Rural Settlem ent 0.11] 108
5 | & [Settlements [Urban Setdement 002 0.17
8 b Industrial Setdement 043[ 421
o Total Settlem ent Area 0.56| 5.47
‘Water Body |River, Ponds 0.20[ 1.97
i Total| 10.21] 100.00
) z
©
© = . . .
e Customer Mahanadi Coalfields Limited
o~ -
Titk Land Reclamation Monitoring of OC Projects S e
Sub ject | Activity | Name Designation Signature | Date
Land Reclamation
Status of Balram | Prepared | A Biswas | DyMer(Geclogy)
g OCP  based on i v e i
2 | Satellite ~ Data | Checked |R. Kumar |CMRSC)
i INDEX RS-2LIV)  of
| | == Mine Lease Boundary  —+ RailwayLine the year 2014 Approved | N.P. Singh | GM(Geomatics)
_ Coal Transportation — OtherRoad Plate 8.2 73N . | Scale: 0 025 05 1 Sheet 1
Road ‘ cmp ‘ [ ee— )]
; : : : . B/ Allilisuliny | Drg No. HQREM 07 A414 2 RevNo.0
85°40°E 85°430°E 85°50°E 85°530°E 85°60°E
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85°100°E 85°10°30°E 85" 11'0°E 85°11'30°E 85°120°E 85°12'30°E 85°130°E 85°13'30°E 85°14'0°E
1 L L L 1 1 L 1 1
N
=
g ; z
1 W E z
o~ e
&
T : INDEX
Z LEINGARAJ OCP t . - e ATy Qiﬁ;?isf,:mm
o = : % o
P ’ : é Pr) Coal Transportation Road %
i —— OtherRoad | ©
R B
_ &
Area Statistics - Lingaraj OCP (2014)
Classes Colour| Area
Area | o of
5 Level-I LevelII &m?)| Total o
5 [Open Forest (4) 021] 280 || 2
8 Scrubs Scrubs (B) 1.14] 1568 || £
Soqal Forestry 043 386 || ©
Plantation Plantation on Backfill 0.14) 187
Plantation on OB Dump 0.33] 453
= Total Plantation (C) 0.89| 1225
g Total Vegetation(A+B+C) 2.24| 3083 || =2
87 Acricilture |Agriculture Land 0.87] 1193 ||
S Waste Land |Waste Land 0.75] 1034 2
Coal Quany 1.18( 16.19 o
Customer Mahanadi Coalfields Limited Barren OB Dump 032 434
. = = : s Area Under Backfilling 1.01] 1383
Titk Land Reclam ation Monitoring of OC Projects 581410007 Mining Area [Water Filled 015 201
Z | Subject i e o = — Quarry =
= J Land Reclamation Ay |Meed Designation Sigmum | Date (A:(:lal Dump < 872_0 ;3(3 %
£ | Status of Lingara] | rapares | A Biswas | DyMer(Gaclozy) Advance Quarty Site X 75 JL8
&~ |OCP based on Total Mining Area 3.06] 42.14 il
e o [y, [ Hiem: | GH(HO0) Rural Settlement 010 138 || ¥
-2L-N o =
the year 014 | Agprovad | N P Singh | GM (Gzomatics) Settlements ;’;mn;:nﬂmm g?% ggi
111 1D g
> | £ A s ) 0.25 05 . Shast 1 Total Settlement Area 0.26] 3.64
5 $ | <P Water Body |River, Ponds 0.08) 113 || z
g & Shilr |DrzNo. HQ REM 07 A4 14 03 Rev o Plate 8.3 ]
3 Total| 7.26[ 100.00([ &
o
T T T T T T T T T o
85°100°E 85°10°30°E 85°11'0°E 85°1130°E 85°120°E 85°1230°E 85°130°E 85°1330°E 85°140°E
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85°630°E 857 0E 85°T30°E 858 0°E 85°830°E Area Statistics - Bharatpur OCP (2014)
1 1 1 1 L Classes Colour Area
. Area | 9%of
Level-I Level-IT &m?)| Totat
Dense Forest 0.04] 038
ForRst A [ Cpentons 0.73] 7.70
= Total Forest Area (A) 0.76| 8.08
£ z Scrubs Scrubs (B) 1.10] 1167
81 L2 Social Forestry 036] 382
o ) o
& o X Plantation on Backfill 1.76] 18.67
~N
o s aion o OB Duing 0.43] 433
Total Plantation (C) 255 27.02
Danara Resemie Total Vegetation(A+B+C) 4.41| 46.78
g orest Azriculture |Agriculture Land 047] 497
=z = 'Waste Land |Waste Land 1.12] 11.87
S ) Coal Quarry 038] 399
0 3 B Barren OB Dump 0.06| 060
] rd 5 Area Under Backfilling 181] 1935
= Mining Area |Water Filled Quarry 0.36] 5.99
BHARATPUR OCP Coal Dump 017 182
Advance Quarry Site 0.11f 1.13
Total Mining Area 3.09( 32.79
Z > T Rural Settlement 0.12|] 122
£ 5 Industrial Setfement 0.18] 195
5 B Total Settlement Area 0.30| 317
& Water Body |River, Ponds 0.04] 0.43
Total | 9.43| 100.00
Customer Mahanadi Coalfields Limited
=z
§ J Title Land Reclamation Monitoring of OC Projects oy
w0
g Subject o . )
2 &
] Land Reclasiafioi Activity | Name Desgnaton Sigmture | Date
Status of | Prepared | A Biswas Mer.(Geol
Bamtpwr  OCP ep Dy Mer(Geology)
based on Satellite | Checked |R. Kumar |CM (RSC)
_INDEX Data (RS-2/L-IV)
Z | | Mine Lease Boundary —— Railway Line of the year 2014 | Approved | N.P. Singh | GM(Geomatics)
8 Coal Transportation — OtherRoad ” 0 025 05 1
21 |— po Plate 8.4 Scale: e e————————— i Sheet 1
] Road
DrgNo. HQ REM 07 A414 04 Rav No.0
1 1 1 1 1
85°6'30°E 85°TU'E 85°T30E 85°80°E 85°g'30"
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e SI0E S5-EEACE SSHO0E 5SSO i ; Area Statistics - Bhubaneswari OCP (2014)
3 Classes Colour| Area
§| Teweld LeveldI Area | 9 of
(Km?)| Total
Open Forest (A) 0.86] 11.76
Scrubs Scrubs (B) 0.71] 9.68
- Social F orestry 042| 5.3
& Z |Plantation  [Plantation on Backfill 001 012
£ 2 Total Plantation (C) 0.43| 5.86
e 8 Total Vegetation(A+B+C) 2.00] 27.31
Agriculture |Agriculture Land 1.48] 20.18
‘Waste Land [Waste Land 0.43] 5381
Coal Quarry 151] 2059
z - Barren OB Dump 0.72] 979
a = Area Under Backfilling 030] 4.14
2 & [Mining Area [Water Filled Quarry 0.07] 1.01
& g Coal Dump 029] 3.96
Advance Quarry Site 029] 397
Total Mining Area 3.19] 43.45
FER—— Rural Setdement 0.15] 205
L Industrial Settlement 0.03] 043
= =z Total Settlement Area 0.18] 2.48
2 S [Water Body [River, Ponds 0.06] 0.77
o e
> &
Total | 7.33] 100.00
z Customer Mahanadi Coalfields Limited
o
= Titk Land Reclamation Monitoring 0fOC Projects i
& f:f;;‘e danaion | At | Name Designation Signawe | Dae
Status of | Prepared | A Biswas | DyMer(Geology)
Bhubanesw ari
OCP  based on |Checled |R. Kumar |CMERSC)
=z Satellite Data
g i INDEX RS2LIV)  of | approved | N.P.Singh | GM (Geomatics)
g === Mine Lease Boundary e yenc 2 0 oob U g
= Other Road cmfu!z Sale: ——— KM Sheet:1
Baes/ AMfikia oy | Drg No. HQ REM 07 A414 05 Rev No.0
85°320°E 85°90°E 85°90°E 85 100°E 85°1030°E 8571
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85°80°E 85°830"E 85°90°E 85°930°E
' : : : Area Statistics - Jagannath OCP (2014)
N Classes Colour|  Area
W+»E : 4 Area | o5 of
Leveld Level-II &m))| Total
3 Open Forest (4) 0.00] 021
z - Scrubs Scrubs (B) 0.23] 4.61
= = Social Forestry 0.14] 286
g & Plantation  |Plantation on Backfill 2.03] 40.68
o~ (=]
N Total Plantation (C) 2.17| 43.54
Total Vegetation(A+B+C) 2.41] 48.36
Agriculture |Agriculture Land 0.03] 062
Waste Land |Waste Land 0.34] 681
= Coal Quarry 0.25] 501
g 5 Area Under Backfilling 0.89] 17.82
= < s Water Filled Quarry 0.63] 12.63
w0 r~
g & Mg Area: el Duan 022 446
Advance Quarry Site 0.02] 031
Total Mini 2.01] 40.23
Settlement  |Industrial 0.19] 3388
Water Body |River. Ponds 0.01] 0.10
5 z [ Total| 4.99] 100.00
& =
] g INDEX
JAGANNATH OCP —.—. Mine Lease Boundary
—— Railway Line
Coal Transportation Road
= Other Road
z
g £ |Customer Mahanadi Coalfields Limited
o €
:g f Title Land Reclamation Monitoring of OC Projects | 223%,-
S ['Subject AT N .
tand Rechiabion Activity | Name Designation Signaturz | Dae
Status of | Prepared | A Biswas | DyMer.(Geology)
Jagannath  OCP iz Dy B
based on Satellite | Checked |R Kumar |CM(RSC)
= Data (RS-2/L-IV)
=y £ |oftheyear2014 |Approved | N.P.Singh | GM(Geomatics)
el - o
= & 0 025 05 1
S Plate 8.6 8 Cmptl& Scale: KM Sheet 1
Sunet/  Askisa oy | Drg No. HQ REM 07 A414 06 Rav No0
1 1 1 1
85°8U°E 85°830°E 85°90°E 85°930°E
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S5 10E 85 130°E 852 0E 85°230°E Area Statistics - Hingula OCP (2014)
L L L 1 Classes Colour| Area
Level-1 Level-IT (ﬁl:;) % of Total
Scrubs Scrubs (A) 025 515
Sodial Forestry 025 517
5 Phasitstion Plantation on Backfill 009 186
5 =z Plantation on OB Dump 023 472
§ - i 2 Total Plantation (B) 057 11.76
& 2 Total Vegetation(A+B) 0.82] 1691
il 8 Agiciture [AgriculmreLand 047 972
Wiste Laiid Waste Land 0.70] 1456
Sand Body 003 058
Total Waste Land 0.73] 1513
Coal Quany 035 1137
Barren OB Dump 002 046
g - Area Under Backfilling 096 1985
= i g Mining Area [Water Filled Quarry 069 1430
3 2 Coal Dump 035 714
~ Advance Quarrv Site 0.06 120
Total Mining Area 2,63 5432
Rural Settlement 005 093
Settlements |Urban Settlement 001 013
Industrial Settlement 002 046
Total Settlement Area 007 152
% z [Water Body |River, Ponds 012 240
(] o
=~ I
§ & Total | 4.83 100.00
Customer Mahanadi Coalfields Limited
Title Land Reclamation Moni toring of OC Projects v
E::é? E— Activity | Name Designation Signature | Date
Status of Hingula s M
g o baseggl:n Prepared | A.Biswas [DyMer(Geology)
& Satellite Data |Checked |R. Kumar |CM®SC)
< ®S2LIV) o
i Jadas the year 2014 Approved | N.P. Singh | GM(Geomatics)
— MineLease  _ Coal Transportation Roads .
® Setilements = Other Roads Plate 87 cmpa[i Seale: cwﬁz‘:Km Sheet 1
r r r T Gwnt/ AWkl | Drg No. HQ REM 07 A4 14 07 Rev No.0
85°10°E 85°1'30°E 85°20°E 85°2Z30°E
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83°50°30°E 83°510°E 83°5130°E 83°520°E 83°5230°E Area Statistics - Belpahar OCP (2014)
L 1 L L 1
% Classes Colour Area
g Area | 9%of
W+E Levell LevelI Gt
z Open Forest () 0.01] 0.10
i § g Scrubs Scrubs (B) 2.33] 2290
o ':3 Soctal Forestry 040 4.11
< S olantation |F12nt2t0n onBackfill 1.06] 1083
S Plantation on OB Dump 0.70| 7.19
Total Plantation (C) 2.16| 2212
Total Vegetation(A+B+C) 4.49] 4612
= g [Asriculture Agrimlmn Land 030 5.5
=] -2 'Waste Land |Waste Land 158| 16.22
F7 5 Codl Quarry 124] 1273
& Barren OB Dump 0.02] 022
Area Under Badkfilling 0.86] 8.83
Mining Area |Water Filled Quatry 0.16] 167
z Coadl Dump 0.09) 094
£ | 2 Advance Quarry Site 0.17] 179
o g Total Mining Area 2.55] 2617
= S Rural Settlement 011] 1.13
o Settlements |Urban Setdement 0.01] 0.13
: Industrial Setdement 024| 244
BELPAHAR OCP Total Settlement Area 0.36| 3.70
. z Water Body |River, Pond s 0.26] 2.64
] -2
27 2 0.C.M Colony = Total| 9.74] 100.00
&
Customer Mahanadi C oalfields Limited
z : 5 ; &
z & | Title Land Reclamation Monitoring of OC Projects e
=] -
& [ Subject = - o0 :
- : E y |N
§ = | Lot Rectaination Activity | Name Designation Signature | Date
o Status of Belpahar | Prepared | A Biswas | DyMar(Geology)
OCP  based on
Satellitt  Data | Checked |R Kumar |CM(RSC)
= z|®S2L-IV)  of
z Andex O | the year 2014 Approved [ N.P.Smgh | GM(Geomatics)
Q. —- Mine Lease —— Railways 3
- el
5 Mot bah @ Setidements — OQther Roads a2 Scale: Sheet 1
b‘ . = Cast Tnmsporiatien R sk Plate 8.8 DrgNo. HQ REM 07 A4 14 08 RevNo.0
T T T T T
83°50'30°E 83°510°E 83°5130°E 83°520°E 83°52°30°E
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83’48[‘30"E 83’4?'O'E 83"49I'30'E 83‘5I0'0"E 83'5()I‘30“E 83°5I1 0E 83‘51"30'E Area Statistics - Lakhanpur OCP (2014)
= Classes Colour| Area
z N S Area | %of
§ i W#E B 5 Level-I LevelII ®md)| Total
5 \ i FaiAds Dense Forest 1.65| 10.18
S ) Open Forest 2.79] 1722
= Total Forest Area (4) 4.44] 27.40
z = Scrubs Scrubs (B) 2.20[ 1358
s g B Social Forestry 0.43] 264
s 5% |ptanmtion |Flantation on Backfill 0.77] 475
I3 Plantation on OB Dump 0.30] 185
M. Workshop Total Plantation (C) 1.50] 9.24
4 Total Vegetation(A+B+C) 8.14| 5022
% o § Agriculture |[Agriculture Land 2.51| 15351
o= e 'Waste Land |WasteLand 0.70| 433
5 o Coal Quarry 1.45] 895
Bartren OB Dump 0.01] 0.07
=z Area Under Bacldilling 2.51) 1548
= = Mining Area [Water Filled Quarry 0.09] 0.38
S = Coal Dump 0.20] 126
<4 & Advance Quarry Site 0.24] 150
I Total Mining Area 4.51| 27.84
Settlements Rural Sgﬂemen: 0.09) 0.59
> g Industrial Settlement 0.07| 046
= -2 Total Settlement Area 0.17| 1.05
? 5 ;& ‘Water Body [River, Ponds 0.17| 1.06
=
Total | 16.20| 100.00
£ Customer Mahanadi Coalfields Limited
o™
?’I Title Land Redamation Monitoring of OC Projects e by I
o~ .
f“a:‘l;’;‘e damation | A%YtY | Name Desgnation Signature | Dae
Status of i M )
g Lakhampur  OCP Prepared | A Biswas | Dy.Mer.(Geology)
; - based on Satellite [ Checked |R Kumar |CM®RSC)
b~ Index Data (RS-2/L-IV)
— MineLease  —Railways of the year 2014 | Approved | N.P. Singh | GM (Geomatics)
z ® Setilements  —Other Roads Scale: 0 0375 075 15 Sheet 1
:8- — Coal Transportation Roads Plate 8.9 [ — 0]
g T T T T T I T DrgNo. HQ REM 07 A4 14 09 Rav No.0
& 83°48'30°E 83°49°0°E 83°49'30°E 83°50°0°E 83°50°30°E 83°510°E 83°5130°E
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BB’S?'O'E 83"5?;’30'E 83°5:‘-'0'E 33“541'30'E Area Statistics - Samleswari OCP (2014)
Classes Colour| Area
N ; ; AA | teut
Level-I Level-IT &) Tom
Dense Forsst 0.07] 105
> Formst Aed | Oen Forest 0.11] 158
= =] Total Forest Area (4 0.19] 2.63
a S Scrubs_|Scrubs (B) 0.64] 893
F = Social Forestry 0.18] 247
= . Plantation on Backfill 067] 034
ESEtiirion Plantation on OB Dump 048] 6.7:
Total Plantation (C) 1.32] 18.55
Total Vegetation(A+B+C) 2.15] 30.11
Asriculture |Agriculture Land 0.38] 529
Waste Land [Waste Land 0.88] 1237
- (Coal Quarry 126] 17.71
= = Barren OB Dump 0.07] 095
o 2 Area Under Backfilling 1.83] 25.64
= = Mining Area |Water Filled Quarry 0.10] 134
= Coal Dump 0.07] 095
| Advance Quarry Site 0.13] 184
Total Mining Area 3.45] 48.43
Setflements Rural Settlement 0.03] 039
Ingustrial Settlement 0.18] 248
: % Total Settlement Area 0.21] 2.88
SAMLESWARI OCP » Water Body |River, Ponds 0.06] 0.91
I o [Total | 7.13] 100.00
L e
= &~ Index
= — Nine Lease —— Railways
e Setlements = Other Roads
— Coal Transportation Roads
Customer Mahanadi Coalfields Limited
= g e Land Reclamation Monitoring of OC Projects shisioon
ic F‘ SIb'd! ey - - - 1
:v" § I.ar:d Reciandiion Activity | Name Dasignation Sigmatsrz | Dae
I Status of Samleswari | prapaed | A Biswas | DyMze(Geolozy)
OoCP based on
Satellite Data (R S-2L - Checled | R.K CMERSC
IV) of the year 2014, -Komar | CMRSC)
Apgovad | NP Singh | GM(Gomatics)
Plate 8.10 cmpde
i —— 3
A Wi Rk Conping
T T T T Dez Mo. HQREM 07 A4 1410 REVN O
83°53'0°E 83°53'30"E 83°54'0°E 83°54'307E
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z 83’53.'30‘E 83‘5?'0‘E 83‘54]'30'E 83°5I5'0“E
=g Area Statistics - Lajkura OCP (2014)
E; Classes Colour Area
Leveld LeveldI Area| et
(Km?)| Total
FordEAre Dense Forest 1.19] 2539
Open Forest 0.61] 13.01
Total Forest Area (A) 1.80] 38.40
z Scrubs Scrubs(B) 0.35] 7.53
£ = Social Forestry 007] 137
5 2 olantatioq |P12xtation on Backill 0.18| 385
= & Plantation on OB Dump 028] 591
Total Plantation (C) 0.53] 11.33
Total Vegetation(A+B+C) 2.68| 57.26
. Agriculture  [Agriculture Land 0.04] 091
LAJKURA OCP &5 i 'Waste Land |Waste Land 040 855
- . Coal Quarry 042] 898
Barren OB Dump 0.04] 093
= g Area Under Backfilling 0.94] 20.09
fg 4 '2 Mining Area |Water Filled Quarry 0.01] 0.19
= b Coal Dump 0.06] 1.18
& Advance Quarry Site 0.04] 077
Total Mining Area 1.50| 32.13
Settlement  |Industrial 0.05] 099
‘Water Body |River, Ponds 0.01] 0.17
Total | 4.68| 100.00
= Z
5 g Customer Mahanadi Coalfields L imited
@D ©
g & | Title Land Reclamaion Monitoring of OC Proj ects ko
fua:rge R, Activity | Name Designation Signature | Date
Status of Lajkura | Prepared | A Biswas |DyMer(Geology)
OCP based on
Satellite Data | Checked |R. Kumar |[CMERSC)
Index RS2L-IV)  of
—- Mine Lease —— Railwavs z the year 2014 Approved | N.P. Singh | GM (Geomatics)
=z % =}
g ] | *® Setdements — Coal Transportation Roads Plate 8.11 B $ O J Scale: O 025 05 1 Sheat 1
{ = c[np ¢ KM
= T T T Gurt/ Afikinlomy | Drg No. HQ REM 07 A414 11 Rev No0
83°5330°E 83°540°E 83°5430°E
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STATUS OF LAND RECLAMATION IN ANANTA OCP
z Year
= 02012
e 82013
3
< 02014
Settlement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 8.2
STATUS OF LAND RECLAMATION IN BALRAM OCP
2 Year
= 2
& @2012
!’; @2013
o 02014
<
Setllement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Landuse /Cover Classes

Figure 8.3
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STATUS OF LAND RECLAMATION IN LINGARAJ OCP
g Year
X
o m2012
w
7 02013
e
< 02014
Setllement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 8.4
STATUS OF LAND RECLAMATION IN BHARATPUR OCP
g Year
’; @2012
2 02013
@
< 2014
Setllement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Landuse /Cover Classes

Figure 8.5
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STATUS OF LAND RECLAMATION IN BHUBANESWARI OCP

@
£ Year
x
o 02012
@
© 22013
fd
< 02014

Settlement  Plantation Vegetation Wasteland Mining Surface

Cover Area water
Landuse /Cover Classes
Figure 8.6
STATUS OF LAND RECLAMATION IN JAGANNATH OCP

g Year
e 02012
-3
(3 22013
§ 02014
<

Settlement  Plantation Vegetation Wasteland  Mining Surface

Cover Area water
Landuse /Cover Classes

Figure 8.7
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STATUS OF LAND RECLAMATION IN HINGULA OCP
3
z 5 Year
x
o 22012
L5
© ® © . 02013
e 1 56 G o A
< oo © —— 02014
“ g ¢
Sl a2 8T 3
0 . o =
Setllement  Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 8.8
STATUS OF LAND RECLAMATION IN BELPAHAR OCP
2 Year
’; 22012
) @2013
3 @2014)
-
<
Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 8.9
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STATUS OF LAND RECLAMATION IN LAKHANPUR OCP

E Year
X
o 22012
@
© 02013
o
< @2014

Setllement Plantation Vegetation Wasteland Mining Surface

Cover Area water
Landuse /Cover Classes
Figure 8.10
STATUS OF LAND RECLAMATION IN SAMLESWARI OCP

é Year
o 22012
L 02013
(]
@ 02014
<

Setllement Plantation Vegetation Wasteland Mining Surface

Cover Area water
Landuse /Cover Classes

Figure 8.11
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STATUS OF LAND RECLAMATION IN LAJKURA OCP

§ Year
,;'; 82012
= 02013
(1]
o 02014
<

Setllement  Plantation Vegetation Wasteland Mining Surface
Cover Area water

Landuse /Cover Classes

Figure 8.12
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e
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s s 2Py - .' ; = ¥ y Y 3=
L' " tiea . . Sl <% N Gt i -

Photograph — 8.2: Plantation on External OB (Balram OC Mine)
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Photograph — 8.4: Plantation on Internal OB/Backfill (Bharatpur OC Mine)
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Photograph — 8.6: Plantation on Internal OB/Backfill (Belpahar OC Mine)
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Photograph — 8.8 : Plantation on Internal OB/Backfill at Lakhanpur OC
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Photograph-8.9: Plantation on Internal ob/Backfill at Bubaneswari OC

Photograph-8.10 : Plantation at Lajkura Opencast Project
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9.0 Land Reclamation Status in Central Coalfields Ltd.

9.1  Following 5 OC projects producing more than 5 million m3. (Coal + OB together) of
Central Coalfields Ltd. have been taken up during the year 2014-15 for land
reclamation monitoring:
= Ashok
= Piparwar
= KD Hesalong
= Parej East

= Rajrappa

9.2  Projectwise Land Reclamation status in CCL in the year 2014 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 2014 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 9.1-9.6.

9.3  Study reveals that 81.55% of excavated mining area is under reclamation by CCL in
above 5 OC projects, out of which 59.00% area has been revegetated and 22.55%

area is under backfilling.

9.4  After analyzing the satellite data of year 2014, it is evident that plantation carried out
on backfilled area, OB dumps as well as under social forestry in all the 5 mines of
CCL is 15.70 Km? till the year 2014.

9.5 It may be seen from the Table.9.1 that area of total reclamation has reached
81.55% of the total excavated area till the year 2014.
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Based on Satellite data of the Year 2013

TABLE -9.1
Project wise Land Reclamation Status in OC projects of Central Coalfields Ltd

% Calculated in terms of Total Excavated Area

(Areain Sq. Km)

Project Plantation/ Under Under Active | Total Excavated | Total Area under
sSl. Vegetation Backfilling Mining Area Reclamation
No. Name Leasehold i iii iv ii+iii+iv fi+ii

2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 2014 2013 2014

1 |ASHOK 6.75 | 6.75 1.30 1.30 0.62 0.96 082 | 0.90 3.14 3.16 2.22 2.26
41.40 | 41.14 | 29.30 | 30.38 | 29.30 | 28.48 7070 | 71.52

2 |PIPARWAR 11.20|11.20| 5.03 4.97 0.87 105 | 1.82 | 192 7.72 7.94 5.90 6.02
65.16 | 62.59 | 11.27 | 13.22 | 23.58 | 24.18 ’ 76.42 i 75.82

3 |KDH 4.50 | 4.50 1.45 1.47 1.18 1.26 0.55 | 0.56 3.18 3.29 2.63 273
45.60 | 44.68 | 37.11 | 38.30 | 17.30 | 17.02 8270 | 82.98

4 |PAREJ EAST 6.20 | 6.20 | 0.60 0.66 0.76 0.85 | 0.51 | 0.38 1.87 1.89 1.36 1.51
32.09 | 34.92 | 40.64 | 44.97 | 27.27 | 20.11 I 72.73 r 79.89

5 |RAJRAPPA 16.82(19.82( 7.30 7.30 1.70 1.88 1.17 | 1.15 | 10.17 | 10.33 3.00 9.18
71.78 | 70.67 | 16.72 | 18.20 | 11.50 | 11.13 88.50 88.87

TOTAL(CCL) | 48.47 | 48.47 | 15.68 | 15.70 | 5.43 6.00 | 497 | 491 | 26.08 | 26.61 | 21.11 2170
60.12 | 59.00 | 20.82 | 22.55 | 19.06 | 18.45 | 53.81 | 54.90 | 80.94 81.55
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AREA IN SQ. KMS.

PROJECT WISE STATUS OF LAND RECLAMATION IN CCL
FOR THE YEAR 2014

m LEASEHOLD

B EXCAVATED

" UNDER
RECLAMATION

ASHOK PIPARWAR KDH PAREJEAST  RAJRAPPA

OPENCAST PROIJECTS

Fig. 9.1 : Project wise Land Reclamation Status in Year 2013
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Table 9.2 : STATUS OF LAND RECLAMTION IN CENTRAL COALFIELDS LIMITED
BASED ON THE SATELLITE DATA OF THE YEAR 2014

(Area in Sg. Km)

ASHOK | PIPARWAR KDH RAJRAPPA | PAREJ EAST TOTAL
Area | % [Area| % [Area| % | Ara| % [Area]| % [ Area | %
o |Dense Forest B [ o0 oo [ oot 009 [ 000 o000 | 000 o000 [ 00 o000 | oo 002
[}
w
% |open Forest B 067 | 993 | 015 13 [ 000 o000 | 150 75 | 13 7| 37 787
Total Forest 067 | 993 | 016 | 143 | 000 [ 0.00 | 150 | 757 | 135 [2177| 368 | 759
a
=)
& |Scrubs [ [ 1230 [2059] 067 [ 598 [ 072 [16.00 | 497 [ 2508 [ 1.88 [3032] 963 | 1987
0
2 [Sockl Forestry I | 03¢ 504 | 237 2136 | 012 267 | 195 984 | 012 194 | 4% 1041
& |Plantation on OB Dump [ ]| oo o000 |08 714 | 005 111 | 389 1063 | 003 048 | 477 984
<
Z |Plantation on Backfil []| 0% 1422| 180 1607 | 130 2889 | 146 737 | 051 823 | 603 1244
-
¢ Total Plantation (Biological Reclamation) 130 | 19.26 | 497 | 4438 | 1.47 | 3267 [ 7.30 | 36.83 | 0.66 [ 10.65( 15.70 32.39
Total Vegetation 336 | 49.78 | 580 | 5179 | 219 | 4867 | 13.77 | 6948 | 3.89 | 6274 | 2001 | 59.85
g |Coal Quarry B | 060 1022 146 1304 | 015 333 | 048 | 242 | 017 274 | 295 | 609
Z |Coal Dump B | oo 148|018 161 | 020 444 | 023 | 116 | 012 194 | 083 | 171
=
w |Advance Quarry Site [ ]| oo 074|006 o056 | o002 o044 | 016 08 | 002 032 | 03 06
5 Quarry Filled With Water I | 006 089 | 022 | 19 | 019 422 | 028 | 141 | 007 113 | 08 | 169
Total Area under Active Mining 0.90 |13.33 1.92 | 17.15 | 056 | 1243 | 1.15 5.80 0.38 | 6.13 491 10.13
2 |Barren OB Dump [ ][0 193|000 000 | 045 1000| 131 661 | 036 581 | 225 464
3 |/Area Under Backiiling I | 083 1230 | 105 938 | 081 1800 | 057 288 | 049 790 | 375 774
w
 |Total Area under Technical Reclamation 096 | 1423 | 1.05 | 938 | 1.26 | 28.00 | 1.88 | 949 | 085 |13.71| 6.00 12.38
Total Area under Mine Operation 186 | 27.56 | 297 | 2653 | 182 | 4043 | 303 | 1524 | 123 |1984| 1091 | 2251
2
< |Weste Lands []] o2 29|02 23 |07 378|067 33 | 017 274| 147 303
=
< [Fy Ash Pond / Sand Body [ ]| oo o000 | oo o000 [000 o000 | 00 000 | 002 032| 002 004
3 |Total Wasteland 020 | 296 | 026 | 232 [ 017 | 378 | 067 | 338 | 019 | 306 | 149 | 307
]
i |Reservoir, Nallah, Ponds B | oos 119 [ o2 179 | o012 | 267 | 002 010 | 006 097 | 048 | 0
<
2 [Total Waterbodies 008 [ 119 [ 020 | 179 [ 012 [ 267 [ 002 [ 010 | 0.06 [ 097 | 048 [ 0.99
&
2 {Crop Lands [ ]| oos 119|012 107 |00 000 | 004 020 | 009 145 | 033 068
=)
O |Fallow Lands [ ]| vor 1585 | 112 1000 | 001 022 | 120 605 | 038 613 | 378 7.8
o
(U]
< |Total Agriculture 115 [17.04 | 124 | 1207 [ 001 | 022 [ 124 | 626 | 047 [ 758 | 411 [ 848
o |Urban Settlement ] | o0 ooo | 007 | oes | oor | 022 | 046 | 232 | 016 | 288 | 00 | 144
zZ
= [Rural Settlerrent I | oor 104 | 015 | 134 | 000 | 000 | 027 | 13 | 016 | 258 | 065 | 134
=
F |Industrial Settlement [ [ 003 o044 | 050 | 455 | 018 | 400 | 036 | 182 | 004 | 065 | 112 | 231
w
%]
Total Settlement 010 | 148 | 073 | 652 | 019 | 422 | 100 | 550 | oss | se1 | 247 | 510
Grand Total 6.75 |100.00| 11.20 | 100.00 | 450 [100.00| 19.82 |100.00 | 620 |100.00| 48.47 | 100.00
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WONE & 1Y BTE il 1A i ik Area Statistics - Ashok OCP (2014
A Classes Colour| Area
ﬂL Lewell LevelIl
z Dense
g Forest Area Forsst
:v ; Total Forest Area 0.67] 9.93
o Scnbs | Scrubs 1.39) 20.59
Socal Forestry 034] 504
; Plantation on Bacldill 0.96] 1422
Plantation 00| 0.00
| = Total Plantation 1.30] 1926
=i 'g Total Vegetation Areal 3.36| 49.78
5 3 CropLand 119
& P [Agriculture [Fallow Land 0] 1585
Total Agriculture Area 15[ 17.04
Waste Land H X 2.
[Waste Land [Sand Body ) 0.00
- Total Waste L and 2.96
z z 978
3 & Barren OB Dump 1.93
il - Area Under Backfiling 12.30
2 =
L Water Filled Quarry 0.8%
A28 A2 ool Dump 148
Advance Site 0.74
044
Total Mining Area 27.56
; Z
§_ o i e = Rural Settement 104
= -g Settlements |Us | 0.00 |
S = Industrial Settement 044
o Total Settlement Area 1.48
Jater Bodv |River, Ponds 1.19
100.00
. Customer Central Coalfields Limited
5 : o - JobNo,
it o | Title Land Reclamation Monitoring of OC Projects se11000]
o & [Subject = . " -
o~ Act N Designat Signature | Date
] | Land Redamation e s sciiainc iz
Status of Ashok d |Harharalal B | Manager(Sys)
OCP based on e g
Satellite Data | Checked |R Kumar ChMer(RSC)
= 2| ®S2L-IV) of
o | the year 2014 Approved |N.P. Singh | GM{Geomatics)
]| Legend By
o - —— B - [ — [
{7 Lease Boundary Roads Plate 9.1 ||z cmf,ﬂ[; Sale: 5 025 o5 1 el
AN v ] 3 N
850 30°E g5 ToE 85" 10°E 85" J0°E 852 0°E 85" 30°E o [ DM, EOREMIS3 M DS Ko
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85‘ng 85'3;0‘5 Area Statistics - Piparwar OCP (2014)
N Classes Colour Area
Levell Levelll !'m; A o
2 eve eve 2 Total
5 z Dense Forest 001 0.09
2 & ORISR | Fatat 0.15] 134
:: TotalForest Area 143
o Serubs 3.98
21.16
. 16.07
Phobice 30| 7.14
Total Plantation 4.97| 4438
¢ Total Vegetation Area 5.80| 51.79 |
RS 4 c Crop Land 0.12] 1.07
. IAgriculture [Fallow Land 1.12] 10.00
- ot Total Agriculture Area 1.24] 11.07
52 ‘ - , Wasts Land H 026] 232
% : : ’ 53 - [Waste Land |Sand Body 0. 0.00
. : E Total Waste Land 0.26 2.32
> \ ! ‘ e 3 Coal Quarry 2 12.86
3 ’ e § ; =z [Barren OB Dump X 0.00
2 LS ; ne o5 038 |
& > o [Water Filed Quarry . 1.9
PIPARWAR OCP. ™ 18 161 |
z 034
0.18
26.52
1.3
0.63
4.55
6.52
(W ater Body |River, Ponds 1.79
[ Total | 11.20]100.00
Customer Central Coalfields Limited
_Z Z| Title Land Reclamation Monitoring of OC Projects ‘;‘é"l’ﬁ&r
A To Ashok Proj 5 Sabject Activity |Name Designaion | Sigmture | Date
ol oject | Land Reclamation | : e £
Status of | Prepared | Hariharalal B | Manager(Sys)
Piparwar  OCP =
based on Satellite | Chacked |R. Kumar ChMer(RSC)
Data (RS-2/1-IV)
of the year 2014 | Approved |N.P.Singh | GMGeomatics)
Legend —mm—  Conveyor o
P = T
L_—J Lease Boundary Roads Plate 9.2 c'npgli Sealx 0 028 05 b s
85'20°E 85*20°E ANulss ey | Drg No. HQREM 14 3 A4 06 RevNo
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84°5930°E

85°030°E

85°10°E

TN

To Rehini Projeat

23°410'N

*40'30°N

Area Statistics - KDH OCP (2014)

Classes Cokur| Area |
Area | 9 of
Lewell Level.ll 5| Tomt
Dense Forest 0.00{ 000
[Forest Area OpenFarest 0 OQL—%!L
Total Forest Area 0.00] 0.00
Scrubs Scrubs 0.72| 16.00
Social Forestry 012] 267
: Plantation on Backfil 1.30] 28.89
Phaaton (o #aion o OB 005 111 |
Total Plantation 1.47| 32.67
Total Vegetation Areal 219| 4867
|CropLand 000 000
IAgrculture |Fallow Land 001] 022
Total Agriculture Area
Waste Land
Waste Land [Sand Body | |

Total Waste Land

= z
&
i ot D
=
g .
Customer Central Coalfields Limited
Title Land Reclamation Monitoring of OC Projects e
gm;‘edam&on Adtivity | Name Designation | Signature | Date
Sats of KDH |Prepared |Hariharalal B | Manager(S:
> OCP based on s
Legend Z|Satellite  Data [ Checked |R.Kumar |ChMg(®RSC)
1| o~ .’;‘j’ (RS-2L-IV)  of
A |.._._.i Lease Boundary & the year 2014 Approved |N.P.Singh | GM(Geomatics)
o s T — T
Roady Plate 9.3 ! " "'”P‘l‘. Sale: o5 02 05 1 Heet:1
545930 o 85°030E s Quiet/  AMukisCamy | Drg No. HQ REM 14 3 A4 07 RevNo(
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Area Statistics - Ragrappa OC.

85°390°E 85°400°E 85°410°E 85°420°E P (2014)
] O U1 122
Levell Ama
Forest Area
Z z [Scrubs
= 5
&7 B .
Total Vegetation Area 13.77| 69.48
Crop Land 004 020
A griculture ) 120[ 6
0.67
[Waste Land 0.00
0.67
| o4
4
o =
B S T
| 0.16]
0.01
3.03
0.2
L egend [Settements 0. 46
— otal Settle ment A U9
r_} Lease Boundary [Water Body|River, Ponds ¥
g - — Roads 100.00|
o e
g & | Customer Central Coalfields Limited
R T Land Reclamation Monitoring of OC Projects et
Land Reclamation Activity | Name Designation Signature | Date
Status of Rajrappa | prepared | Hariharalal B | Manager(S
OCP based on »
Satellitt ~ Data | Checked |R.Kumar ChMz(RSC)
(RS2L-IV) of
the vear 2014 Approved |N.P.Singh | GM(G eomatics)
A N S— T
] i cmpcli Sale 4 o 3 5 |Sheet 1
85°W0E 85°4D0°E 85°410°E 85°420°E AMikisloy | Drg No. HQ REM 14 3 A4 08 Rev No)
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85'20'E 85°0E Area Statistics - Parey East OCP (2014)
out]
hl
8
7 ol 234
[Wasts Lard [Sand Bodv o.m] 032
Total Waste Land 5
" 0
7 ool 113
Mg Area ol o1 1o¢
’ oml o
Total \ A 1.23719.84
>
[Setdements [ ]
g tra] S etlement 0.04 065
g- W s IRy er, Ponds 0.06! 097
| 1 Total| 6.20]100.00
Customer Central Coalfields Limited
Tide Land Redamation Monitoring of OC Projects pe-rvom
Subject > :
Plate 9.5 Ln-jik A Activaity | Name Desgnation Swnature | Date
Staus  of Parej |Prepared | Harihantal B | MansgerSys)
chad Eaxst OCP based e
> on Satellte Dats |Checked |R Kumar | ChAEsRSC)
| lLeue Boundary RS2L-IV)  of
- the vear 2014 Approved [N P Simgh | G\EGeomatics)
Roads m
& . | Scale o 02 oS - Sheet |
P w— = N0E J8dss ey | Drg No. HQREM 123 A4 09 RevNe
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STATUS OF LAND RECLAMATION IN ASHOK OCP

E Year
x
-2 B2012
@
o B2013
2
<< D2014
Settlement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 9.2
STATUS OF LAND RECLAMATION IN PIPARWAR OCP
8
2 6
E Year
= 02012
o
o 4 B2013
g : 22014
< 5 i

Settlement Plantation Vegetation Wasteland  Mining Surface
Cover Area water

Landuse /Cover Classes

Figure 9.3
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STATUS OF LAND RECLAMATION IN KDH OCP

4
E' 3 Year
X
& 22012
@
= 02013
5 22014

Sefllement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 9.4
STATUS OF LAND RECLAMATION IN RAJRAPPA OCP

16
E 12 Year
X
o m2012
® 8 22013
P #2014
<

4 I

Setllement Plantation Vegetation Wasteland Mining Surface
Cover Area water

Landuse /Cover Classes

Figure 9.5
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STATUS OF LAND RECLAMATION IN PAREJ EAST OCP

4
E 3 Year
8‘- 5 m2012
E 02013
1 m2014

0 0 I
i » ]

0 E 4
Sefilement Plantation Vegetation Wasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure 9.6
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Photograph 9.1:Plantation on Backfilled Area -Ashok OCP

Photograph 9.2 : Avenue Plantation- Ashok OCP
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Photograph 9.4 : Plantation on OB- KD Hesalong OCP
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Photograph 9.5 : Plantation on OB- Rajrappa OCP

Job No 561410027 133



BHARAT COKING COAL LTD.




CMPDI

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) of Bharat Coking Coal Ltd. have been taken up for land reclamation

monitoring for the year 2014-15:

° Block-Il
° Muraidih

10.2  Both the projects, Block-Il OC and Muraidih has been mapped during the year
2011, 2012 & 2013 also.

10.3  Project wise Land Reclamation status in BCCL for the year 2014 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 2014 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 84.99% of mining area is under reclamation out of which

19.55% area has been revegetated and 65.35% area is under backfilling.

10.5 After analyzing the satellite data of year 2014 vs. 2013 it is seen that plantation
carried out on backfilled area, OB dumps as well as social forestry has not
increased in these areas. Only Muraidih recorded an increase of 0.06 km?2 area
in backfill plantation. Availability of top soil seems to be a major issue in Block-I
area as the OB dump is mostly rocky in nature. This has to be taken up
seriously and efforts are required from the coal company to take up measures

for undertaking more plantation activities for environmental protection.

10.6  Out of 2 projects of BCCL considered for monitoring, Block - Il is on top for land
reclamation (85.75%) followed by Muraidih (83.70%).
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Table-10.1

Projectwise Land Reclamation Status in Opencast Projects of BCCL
based on Satellite Data of the year 2014

% Calculated in terms of Total Excaveted Area (Area in 5q. Km)
Project Plantation/ Under Under Active | Total Excavated | Total Area under
sl. Vegetation Backfilling Mining Area Reclamation
No. Name Leasehold i iii iv ii+iiiHv i+

2013 | 2014 [ 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014

1 [BLOCK-ll 868 [ 868 056 | 058 | 337 | 339 | 068 | 0.66 | 461 | 463 | 393 3.97

1215 | 1253 | 73.10 | 73.22 | 1475 | 14.25 [ 85.25 [ 85.75
2 |MURAIDIH | 538|538 | 080 | 08 | 145 | 140 | 044 | 044 | 269 | 270 | 225 2.26
29.74 | 31.85 | 53.90 | 51.85 | 16.36 | 16.30 83.64 | 83.70

TOTAL (BCCL) [14.06 |14.06| 1.36 | 144 | 482 | 479 | 112 | 110 | 730 | 7.33 | 6.18 6.23

18.63 | 19.65 | 66.03 | 65.35 | 15.34 | 15.01 | 51.92 | 52.13 | 84.66 | 84.99

PROJECT WISE STATUS OF LAND RECLAMATION IN
- BCCL FOR THE YEAR 2014
8
7
W
= .
g ® LEASEHOLD
= 5
= B EXCAVATED
e 4
= 5
.
3 = UNDER
RECLAMATION
2 =
N- f——
1
0 N
BLOCK-II MURAIDIH
OPENCAST PROIJECTS

Fig. 10.1: Project wise Land Reclamation Status in BCCL
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STATUS OF LAND USE / RECLAMATION IN OC MINES (> 5 MCM) OF

Table 10.2

BHARAT COKING COAL LIMITED BASED ON SATELLITE DATA OF THE YEAR 2013

(Area in Sq Km)
BLOCK-II MURAIDIH TOTAL BCCL
Area | % Area | % Aren | %
Dense Forest B o 0.00 0,00 0.00 000 0.0
g Open Forest | oo 0 0.00 0.00 000 000
Total Forest (A) 000 | 0 0.00 | 000 0.00 | 0,00
i Senubs (B) | 206 | 2373 070 | 1301 276 | 19.63
| |Social Forestry | os 5.88 027 5.02 078 5.5
g Plantation on OB Dump [ 0 0.00 03 5.58 0.30 213
5 Plantation on Backfil | oo 0,81 0,29 5,39 036 236
Total Plantation (Biological Reclamation) ( ) 0.58 6.69 0.86 15.99 144 | 1024
Total Vege tation (A+B+C) 2,64 30.42 1.56 29 420 | 2987
Coal Quarry B o 3.23 0.16 298 04 | 313
I Coal Dump [ ] 0.23 2,68 0.08 1.49 0.31 2,20
E Advance Quarry Site ] 0 0 0,08 0.93 005 | 036
* |Quarry Filled With Water | o5 173 0.15 27 030 | 213
Total Area under Active Mining 0.66 7,61 0.44 8.19 110 | 7.82
Barren OB Dump ]| 200 | 08 1004 | 245 1743
2 Bamen Backfiled Area | s 17,08 0.86 15.99 24 1664
Total Area under Technical Reclamation 3.39 39,05 1.40 26.03 480 | 34.07
Total Aven wnder Mine Operation 4.08 46.66 1.84 34.22 590 | 41.89
? Waste Lands [ 7 026 483 050  3.56
E Fly Ash Pond / Sand Body L] o0 0w 000 | 000 000 000
Total Was te land 0.24 2.76 0.26 4.83 0.50 | 3.56
E Reservoir, nallah, ponds B s o 008 1.49 016 114
¥ |Total Waterbodies 008 | 092 0.08 1.49 016 | 1.14
g (Crop Lands L ]| om 1.04 0,05 093 0 100
i Fallow Lands [ ]| om 1071 1.19 2.12 212 | 1508
Total Agriculture 1.02 11,75 1.24 23.05 226 | 1607
Utban Settlement | o A 033 613 075 | 53
Runl Settlement B oo 127 0,01 0.19 002 | 088
g Industrial Settlement ]| o R 0,06 112 018 | 128
Total Settlement 0.65 7.49 0.40 7.4 105 | 747
Grand Total 8.68 10000 | 538 100,00 | 14.06 | 100.00
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23"47'0'N

23°46'30"N
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881 1I‘30'E
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o 1.3'0“E

Claspes

Area Statistics -Block-II OCP 2014)

Lewtl

Levetl

= Ana

Far
FRorest

Total Forest Area
Scrubs

Area | oo

24PN

2 "4&:0" N

s z
8- 5
R E
Bharat Coking Coal Limited 8
Title Land Reclamation Monitoring of OC Projects e
Subject —_—— = 4
Land Redaimiion Activity | Name Designation Signature | Date
Status of Block-II | Prepared | Hariharalal B | Mana
OCP  based on | inlii
- Satellite Data | Checked | R Kumar ChMz(RSC)
B ®S-2L-IV)  of z
1. :. Legend the year 2014 Approved |N.P.Singh | GM(Geomatics) .g
g >
Roads é Scale: N T Sheet 1 &
. cmp 0 025 05 1
Plate 10.1 [--:h'easwoundm @ ABilissCamy | DrgNo. HQ REM 14 2 A4 03 Rev.0
[Towal | 5.68| 100.00|
ea 1&‘3"‘5 88° 1‘ ‘0'E 88 1fﬂi 8 1‘20’5 88 1}3"‘5 88 1!!'0'5
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N

73

23°48'30"N

23°48'0'N

23"47'30"N

88°13W°E % 140°E 8 140°E 8" 150°E Area Statistics -Muraidih OCP (2014)
Chsses Colour Area
Area ° of
Lewell Lewell 2 0
|_Total |
000] 000
; Forest Area n Forest 0.00] 0.00
2 Total Forest Area 0.00{ 0.00
{q S crubs Scrubs 0.70f 13.01
Socml Fores 027 5.02
Photations PhnntfmonBacLﬁl 0.2 5.39
Total Plantation 0.86| 15.99
Total Vegetation 15| 29.00
CropLand 005| 093
Agricultre |Fallow Land L19] 212
Total Agriculture Area 1.24] 23.05
g [Waste Land [Waste Land 026/ 4.83
K Coal 0.15| 2.79
.83 Barren OB 0.54] 10.04
Area Under Bac! 0.86] 15.99
y W, 7
s 008 149
Adv i 003 093
Coal Face 001l 019
Total Mining Area 1.84[ 3420
Rural Settiement 001] 019
Settements |Urban Settement 0.33] 6.13
g Industrial Settlement 0.06] 1.12
2 Total Settlement Area 0.40[ 7.43
< [Water Bodv [River, Ponds 0.08] 1.49
[Total 5.38[ 100.00
Customer Bharat Coking Coal Limited
Title Land Reclam ation Monitoring of OC Projects e
Z [Subject S = s 2
_E F et R taciation Activity Name Designation Signature |Date
Legend F | Status of [ Prepared | Hariharalal B | Manager(Sy)
8 [Muraidh OCP .
—— Major Roads based on Satellite | Checked  |R.Kumar | ChMgeRSC)
i Data (RS-2L-IV)
aul Roads of the year 2014 | Approved |N.P.Singh | GM(Gzomatics)
Plate 10.2 F -
, darv )
L. Lease Boundary : FAESS Sheet 1
cmp 0 05 1
ee* 130 %8 140°E ser1da0e 28 150°E AMkalow |DrgNo.  HQ REM 142 A4 04 Rev.0
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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
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Figure 10.3
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[r—

A‘P‘hotograph 10.2 : Plantation on OB carried out in Muraidih OCP, BCEL
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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
together) of Eastern Coalfields Ltd. have been taken up for land reclamation

monitoring for the year 2014 - 15:

o Rajmahal

o Sonepur Bazari

11.2 Both the projects have also been mapped during the year 2010, 2011, 2012 & 2013

for assessing the progress of land reclamation.

11.3 Project wise Land Reclamation status in ECL for the year 2014 is given in Table
11.1 and also shown graphically in Fig 11.1. Area statistics of different land use
classes present in OC projects for the year 2014 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.

11.4 Study reveals that 76.71% of mining area is under reclamation out of which 27.42%

area has been revegetated and 49.29% area is under backfilling.

11.5 On comparing the status of land reclamation for the year 2014 with respect to the
year 2013, it is evident from the analysis that area of land reclamation has
increased from 9.96 Km2 (Yr. 2013) to 10.77 Km2 (Yr. 2014).

11.6 Out of two projects in ECL, Sonepur Bazari tops with 77.08% reclamation followed
by Rajmahal OCP with 76.36% reclamation.
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Table-11.1

Projectwise Land Reclamation Status in Opencast Projects of ECL
based on Satellite Data of the year 2014

% Calculated in terms of Total Excaveted Area (Areain 5q. Km)
Project Plantaﬁ?n/ Unr.le.r Unde.r {kctive Total Excavated | Total Area lfnder
Sl. Vegetation Backfilling Mining Area Reclamation
No. Name Leasehold ii iii iv ii+iii+v ii+ii

2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 2014

1 |RAIMAHAL 16.38 | 16.38 | 202 | 2.04 | 308 | 345 (1.8 | 1.70 | 693 | 7.19 5.10 549
29.15 | 28.37 | 4444 | 47.98 | 26.41 | 23.64 [ 7359 [ 76.3
2 |SONEPURBAZARI|23.06|23.06| 181 | 181 | 305 | 347 (152 | 157 | 638 | 6.85 486 5.28
28.37 | 26.42 | 47.81 | 50.66 | 23.82 | 22.92 76.18 | 77.08

TOTAL(ECL) | 39.44 | 39.44| 3.83 | 3.85 | 613 | 6.92 | 3.35 | 3.27 | 13.31 | 14.04 | 996 | 10.77

28.78 | 27.42 | 46.06 | 49.29 [ 25.17 | 23.29 | 33.75 | 35.60 | 74.83 | 76.71

PROJECT WISE STATUS OF LAND RECLAMATION IN ECL
» FOR THE YEAR 2014

20
g
: W LEASEHOLD
J1s
=2
é ® EXCAVATED
<10
» UNDER
RECLAMATION
5
0 o~
RAJMAHAL SONEPUR BAZARI
OPENCAST PROJECTS

Fig. 11.1:Project wise Land Reclamation Status in 2014
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Table 11.2

STATUS OF LAND USE / RECLAMATION IN EASTERN COALFIELDS LTD.
BASED ON SATELLITE DATA OF THE YEAR 2014

(Area In 8q Kmy
RAJMAHAL [SONEPUR BAZARI  TOTAL
Area | % Area | % Area | %
g [Dense Forest B oo 0.00 | 0.00 0.00 0.00  0.00
g Open Forest | o2 159 | 030 1.30 056 142
L. Total Forest(A) 026 | 159 | 030 [ 130 056 | 142
E Scrubs(B) [ || 176 | 1078 | 490 | 21.25 6.66 | 16.91
" |Social Forestry Bl o 263 | oss  3s2 | 131 333
g Plantation on OB Dump D 0,06 0.37 0.35 1.52 0.41 1,04
§ Plantation on Back fill || 158 9.5 0.58 2.52 2.13 5.41
* [Total Plantation (Biological Reclamation) ( C ) 2.04 12.5 1.81 7.86 3.85 9.78
Total Vegetation (A+B+C) 4.06 24.87 7.01 30.4 11.07 | 28.11
¢ |Coal Quarry | 126 772 | 112 | 486 238 6.04
£ |Coal Dump Bl oo | 025 | o1 0.43 0.14 | 036
EAdvanceQuan'ySite ]| o2 [ rar [ oz 0.91 044 | 112
* |Quany Filed With Water M| o7 [ 1os | o1 T o6l | 031 [ 07
Total Area under Active Mining (D) 1.70 | 1042 | 1.57 6.81 327 | 830
iBamenOBDump ]| 1e4 | 1189 | 149 | 646 343 | 87
5 [Area Under Backfiling | 151 | 925 | 198 8.59 349 | 8.86
= [Total Area under Technical Reclamation ( E) 345 | 2114 | 347 15.05 6.93 | 17.57
Total Area under Mining Operation (D+E) 5.15 31.56 5.04 21.86 10.20 | 25.87
-E Waste Lands | o048 | 204 | o082 3.56 130 | 3.30
¢ |Fly Ash Pond / Sand Body [ 1] o000 | 000 | 000 | 0.00 0.00 | 0.00
% Total Wasteland 048 | 204 | 082 | 356 | 1.30 | 3.30
E Reservoir, nallah, ponds | o6 | 098 038 | 1.65 0.54 | 1.37
5 Total Waterbodies 016 | 098 | 038 | 1.65 | 0.54 | 137
E Crop Lands [ ]| 325 | 1001 | o078 3.38 4.03 | 10.23
E Fallow Lands [:] 2,53 15.5 8.43 36.56 10.96 | 27.83
: Total Agriculture 578 | 35.41 [ 921 | 39.94 | 14.99 | 38.06
Utban Settlement | o007 | o043 | o000 | 030 | o016 | 041
Rural Settlement B o4 | 27 | o032 | 139 | 076 [ 193
Industrial Settlement 018 | 1.1 019 | 0.2 037 | 094
Total Settlement 069 [ 423 | 0.60 2.60 1.29 | 3.28
Grand Total 16.38 | 100.00 | 23.06 | 100.00 | 39.39 | 100.00
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STATUS OF LAND RECLAMATION IN RAJMAHAL OCP
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Photograph 11.1 : Plantation on OB in Rajmahal OCP, ECL

Photograph 11.2 : Social Forestry in Sonepur Bazari OCP, ECL
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