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Executive summary

1.0 Project Land restoration/reclamation monitoring of 11 opencast
coal mines of Central Coalfields Ltd. (CCL) producing
less than 5 million cu. m. (Coal+OB) per year based on
satellite data on every three year basis.

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

3.0 Salient Findings

. Out of the total mine leasehold area of 5576.06 hectares
of the 11 OC projects Viz. Ara, Bhurkunda, Pichri, Pindra,
Sirka, Dhori, Bokaro, Kargali, Rajhara, Religera and
Sarubera considered for monitoring during year 2013;
total excavated area is only 1917.04 hec. Out of which
793.87 ha area (41.41%) has been planted, 551.35 ha
area (28.76%) has been backfilled and 571.82 ha area
(29.83%) is under active mining. It is evident from the
analysis that 70.17% area of the OC projects have already
been reclamed and balance 29.83% area is under active
mining. Project wise details are given inTable-1 & Fig.-1.

o Of the total area reclamed by CCL, 41.41% is under
biological reclamation (plantation) and 28.76% is under
technical reclamation. Out of 11 projects of CCL, Bokaro
OCP ranks on top for land reclamation (83.35%) followed
by Bhurkunda OCP (78.57%) and Kargali OCP (76.54%)).
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Table - 1

Projectwise Land Reclamation Status in Opencast Projects of CCL

based on Satellite Data of the year 2013

(% Calculated in terms of Total Excavated Area)

(Area in Hectares)

Project F\’Ilantati(:)n/ Unc!e.r Active Exc.:r:\f:tled To:ildt:ea
Sl. egetation Backfilling Mining Area Reclamation
No. | Name Leasehold (ii) (iii) (iv) (ii+iii+iv) (ii+iii)
(i 2013 2013 2013 2013 2013
1 Ara 525.75 86.03 32.50 50.89 169.42 118.53
50.78 19.18 30.04 69.96
2 Bhurkund 910.16 220.43 77.70 81.32 298.13
a 379.45
58.09 20.48 21.43 78.57
3 Pichri 40.13 8.25 0.00 13.19 21.44 8.25
38.48 0.00 61.52 38.48
4 Pindra 326.54 3.85 9.76 24.71 38.32 13.61
10.05 25.47 64.48 35.52
5 Sirka 362.4 10.61 20.16 91.09 121.86 30.77
8.71 16.54 74.75 25.25
6 Dhori 294.32 22.82 43.88 30.91 97.61 66.70
23.38 44.95 31.67 68.33
7 Bokaro 607.3 165.27 79.36 48.86 293.49 244.63
56.31 27.04 16.65 83.35
8 Kargali 785 178.22 154.72 102.07 435.01 332.94
40.97 3557 23.46 76.54
9 Rajhara 736.36 0.00 7.12 46.71 53.83 7.12
0.00 13.23 86.77 13.23
10 Religera 301.75 42.88 75.41 54.51 172.80 118.29
24.81 43.64 31.55 68.45
11 Sarubera 686.35 55.51 50.74 27.56 133.81 106.25
41.48 37.92 20.60 79.40
TOTAL (ccL) 5576.06 793.87 551.35 571.82 1917.04 1345.22
41.41 28.76 29.83 34.38 70.17
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PROJECT WISE STATUS OF LAND RECLAMATION IN CCL FOR THE YEAR 2013
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Figure 1: Project wise status of Land Reclamation in CCL for the year 2013




1.0

11

1.2

1.3

1.4

Background

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

for land acquisition by coal companies in future.

Keeping above in view, M/s Coal India Ltd. (CIL) issued a work order vide
letter no. CIL/WBP/Env/2011/4706 dated 12.10.2012 for monitoring of
opencast mines of less than 5 million m3 per annum capacity (Coal + OB)
from the year 2012 at intervals of three years. The result of land
reclamation status of all such mines is to be published on the website of

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

companies in public domain. Detailed reports are to be submitted to Coal

India and respective subsidiaries.

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.

Present report is embodying the finding of the study based on satellite data
of the year 2013 carried out for 11 OC projects of Central Coalfields Ltd.

Producing less than 5 m.c.m (Coal + OB) per annum.
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2.0 Objective

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

measures, if any, required, required for environmental protection.

3.0 Methodology

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

are involved in land reclamation/ restoration monitoring:

Maps
(Scale 1:50,000)

Pre-processing,

geometric correction,
IRS — P6 I rectification &
(LISS - IV) georefrencing
]
Enhm:gzlenl Creation of Vector
Geocoded FCC ~ Database
Generation (Drainage, Road, Railway |
T network, Block boundary,
Trainingset | ] Forest Boundary etc.)
Identification
Signature
Generation
Training Set
Refinement
Pre-Field
Classification
Final Land
Reclamation Integration of
M Vector database e |

in GIS

| Methodology for Land Reclamation Monitoring

Figure-2: Methodology of Land Reclamation Monitoring
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3.1 Data Procurement:
After browsing the data quality and date of pass on NRSC site, data order is
placed to NRSC. Secondary data like leasehold boundary, topo-sheets are

procured for creation of vector database.

3.2 Satellite Data Processing:
Satellite data are processed using ERDAS [IMAGINE digital image

processing s/w v2012. Methodology involves the following major steps:

e Rectification & Geo-referencing:
Inaccuracies in digital imagery may occur due to ‘systematic errors’ attributed
to earth curvature and rotation as well as ‘non-systematic errors’ attributed to
satellite receiving station itself. Raw digital images contain geometric
distortions, which make them unusable as maps. Therefore, geo-referencing
is required for correction of image data using ground control points (GCP) to

male it compatible to SOI topo-sheet.

e Image Enhancement:
To improve the interpretability of the raw data, image enhancement is
necessary. Local operations modify the value of each pixel based on
brightness value of neighbouring pixels using ERDAS IMAGINE 9.3 s/w and

enhance the image quality for interpretation.

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

as an aid for classification.
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e Classification and Accuracy Assessment
Image classification is carried out using the maximum likelihood algorithm.
The classification proceeds through the following steps: (a) calculation of
statistics [i.e. signature generation] for the identified training areas, and (b) the
decision boundary of maximum probability based on the mean vector,
variance, covariance and correlation matrix of the pixels. After evaluating the
statistical parameters of the training sets, reliability test of training sets are
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 Areacalculation
The area of each land use class in the leasehold is determined using ERDAS
IMAGINE v2012 s/w and given in table 2.

e Overlay of Vector database
Vector data base created based on secondary dat. Vector layer like railway
line, settlements, forest boundary, leasehold boundary, roads, drainage etc.

are superimposed on the image as vector layer in the ArcGIS database.

e Pre-field map preparation

Pre-field map is prepared for validation of 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 Land Reclamation Status of Central Coalfields Ltd.

4.1

4.2

4.3

Following 11 OC Projects producing less than 5 million m*® (Coal +OB) of
Central Coalfields Ltd. Have been taken up during the year 2013 for land
reclamation monitoring:

e Ara

e Bhurkunda

e Pichri

e Pindra

e Sirka

e Dhori

e Bokaro

e Kargali

e Rajhara

¢ Religera

e Sarubera

Area statistics of different land use classes present in OC projects in the
year 2013 is given in table 2. Land use maps derived from the satellite data
is given in Plate No. 1 to 11. Land use statuses are shown in fig. 3-13 and
field photographs showing plantation and backfilled area in mining project is

shown in Photos 1-6.

Study reveals that 70.17% of excavated area has already been reclaimed
by CCL in the OC Projects, out of which 41.41% area has been planted and
28.76% area are backfilled.

After analyzing the satellite data of the year 2013, it is evident that
plantation carried out on backfilled area, OB dumps as well as under social
forestry in all the 11 mines of CCL taken for study, has reached 41.41% till
now. It can also be seen from table 1 that the total area of reclamation has
reached 70.17% till the year 2013.
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Table 2: STATUS OF LAND RECLAMATION IN CENTRAL COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2013

AR BHURKUND.Y PICHRI PINDE. A SIRE 4% DHORIL
Area | oo Area oo Area | oo Area | % Area | %@ Area | %
g |Dense 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
E Open Forest [ 43 77 8 33 o_00 o_00 0_00 0_00 o_00 o_00 o_00 o_00 o_00 0_00
Total Forest (A) 43 77 | 833 o000 [ 000 000 [ 000 000 | o000 ooo | ooo 000 | 000
=
£ [scrubs B [ | [ 13915 ] 2647 | 20001 [ 3186 | 265 | 660 | 10303 ] 3155 | 10893 | 3006 | 10092 | 3429
=4
2
_ |Social Forestry [ 1.93 0.37 94 36 10.36 825 20.57 3 .85 1.18 6.08 1.67 0.00 0.00
=
Z |Plantation on OB Dump ] 8410 15 99 12607 13 84 0.00 0.00 0.00 0.00 4.53 1.25 6.66 226
S Plantation on Baclkfill ] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.16 5.49
Total Plantation{Bislegical Reclamarion C) 86.03 | 16.36 | 220.43 | 24.20 | 8.25 | 20.57 | 3.85 1.18 10.61 | 292 | 22.82 775
Total Vegetation (A+B+C) 268.95| 51.15 | 510.44 | 56.06 |(10.90 | 27.17 | 106.88 | 32.73 [119.54 | 32.98 [ 123.74 | 42.04
Coal Quarry [ EEEER 4.51 29.93 3.29 6.03 | 15.02 19 44 5.95 76.44 | 21.10 | 13.09 445
Coal Face I 0.06 0.01 0.000 0.00 0.15 0.38 0.00 0.00 1.48 041 0.12 0.04
£
£ [Coal Dump I 000 0 00 163 018 000 000 000 0 00 0 00 0 00 1. 00 0 34
£ |Advance Quarry Site [ 1 0.38 0.07 0.84 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
= | Quarry Filled with Water [ 26.74 5.09 48 92 537 7.01 17.46 527 1.61 13 17 3.63 16.70 5.67
Total Area under _dcrive Mining 50.89 0.68 §1.32 .03 (1319 32.86 | 24.71 7.56 | 91.09 | 25.14 | 30.91 | 10.50
s Barren OB dump /] 32 50 6 18 F7 70 8 53 000 000 S 76 3 00 2016 5 56 25 96 8 B2
= |Area Under Bacidfilling - 0_00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1792 6.09
=
Total Area under Technical Reclartation 32.50 | 6.18 T7.70 | B.53 0.00 | o0.00 076 | 3.00 | 20.16 | S5.56 | 43.88 | 14.01
Total Area under Mine Operation 8330 | 15.86 | 159.02 | 17.46 |[13.19| 32.86 | 34.47 | 10.56 [111.25| 30.70 | 74.79 | 25.41
§ Waste Lands 0/ 18.83 3.58 6583 7.23 o o 46_87 14.35 3.89 1.07 7.99 2.71
g Fly Ash Pond/Sand Body [ 0.00 0.00 4.30 0.46 1.08 269 0.00 0.00 0.20 0.06 4.97 1.69
=
Total Wastelands 18.83 | 3.58 70.13 | T.69 1.08 | 2.69 46.87 | 14.35 4.09 | 1.13 12.96 | 4.4
E |Reservoir. nallah. ponds etc. I 861 1.64 16.53 1.81 1.79 4. 46 1 41 0 44 1357 3.76 5.05 1.72
=
= |Total Waterbodies 561 | 1.64 16.53 | 1.81 1.79 | 4.46 1.41 | 0.44 | 13.57 [ 3.76 sos [ 1.72
% Crop Lands 1 3785 7.20 0.00 0.00 0.00 0.00 6.51 1.99 13.80 381 0.00 0.00
5
=
£ |Fallow Lands 97 95 18.63 1201 1.30 13.17 | 3282 | 12586 | 3854 | 6873 18.96 794 270
2
=
Total Agriculture 135.80| 25.83 | 12.01 1.30 [13.17] 32.82 [132.37| 40.53 | 82.53 | 22.77 | 7.9a 2.70
= Urban Settlement [ 0.00 0.00 133 89 14.71 0.00 0.00 335 1.03 23 04 6.36 6257 21.26
£ |Rural Settlement [ 9.15 1.74 0.00 0.00 0.00 0.00 0.76 0.23 6.95 1.91 5.70 1.94
=
=
E |Industrial Settlement ] 1.02 0.19 8.96 0.97 0.00 0.00 0.43 0.13 1.43 0.39 1.57 0.53
=
Total Settlements 10.17 | 1.93 142.85 | 15.68 0.00 | 0.00 4.54 | 1.39 31.42 | 8.66 G0.84 | 23.73

GRAND TOTAL

525.75 | 100.00

210.15 | 100.00

40.13 [ 100.00

326.54 | 100.00

362.40 | 100.00

204.32 | 100.00
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BOEARO EARGALI FAJHARA RELIGERA SARUBERA TOTAL
Area | %% Area | %o Area | %o Area | 2o Area | %o Area | 0
& |Dense 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
g Open Forest [ 0.00 0.00 0.00 0.00 0.00 0.00 3.35 1.11 5432 7.91 10144 1.82
Total Forest (A) 0.00 | 0.00 0.00 | 0.00 0.00 [ 0.00 335 [ 1.11 5432 [ 7.91 101.44 | 1.82
=
S [scrubs @) | [ | 11846 | 1951 [ 17539 | 2234 | 11349 | 1541 | 9658 | 3200 [ 13535 1972 | 138396 | 2482
=3
£
Social Forestry I | sss1 9.63 72.95 | 929 0.00 0.00 | 33.15 10.99 6.01 0.88 285.09 5.11
s
Z |Plantation on OB Dump 1 5.80 096 | 10353 13.19 0.00 0.00 9 73 322 49.50 7.21 38992 6.99
% Plantation on Backdfill [ | 10096 1662 1.74 0.22 0.00 0.00 0.00 0.00 0.00 0.00 11886 2.13
=
Total Plantation(Bislogical Reclamation C) 16527 | 27.21 [178.22] 22.70 0.00 [ 0.00 42.88 | 1421 | 5551 | 8.00 703.87 | 1423
Total Vegetation (A+B+C) 283.73 | 46.72 | 353.61 | 45.04 | 113.49 | 15.41 [142.81| 47.32 | 24518 35.72 | 2279.27 | 40.87
Coal Quarry [ 6.44 1.06 76.24 | 9.71 23.10 3.14 [ 23.50 7.79 16.83 245 314.75 5.64
Coal Face [ ] 0.00 0.00 0.00 0.00 0.35 0.05 0.00 0.00 0.00 0.00 2.16 0.04
£
£ [Coal Dump I 0.00 0.00 0.00 0.00 0.00 0.00 3.56 1.18 0.00 0.00 6.19 0.11
=
=E= Acdrance Quarry Site [ 0_00 0_00 000 000 051 007 000 000 000 000 1.73 0.03
= | Quarry Filled with Water ] | 4242 6.9% 3583 329 2375 3.08 2745 5.10 10.73 1.56 246.99 4.43
Total Area under dctive Mining 48.86 8.05 [102.07] 13.00 | 46.71 6.34 54.51 | 18.07 | 27.56 | 4.01 571.82 10.25
o |Barren OB dump 1 10.08 1.66 154.60 | 15.70 712 0.97 7541 24.99 4925 7.18 462.54 8§29
=
S |Area Under Backfilling B | socs 11.41 0.12 0.01 0.00 0.00 0.00 0.00 1.49 0.22 88.81 1.59
=
Total Area under Technical Reclamation 70.36 | 13.07 [154.72[ 10.71 7.12 | 0.97 75.41 | 2499 | 50.74 [ 7.40 551.35 | o.88
Total Area under Mine Operation 128.22 | 21.12 |[256.72 | 32.71 | 53.83 | 7.31 [12002] 43.06 | 78.30 | 11.41 | 1123.17 | 20.13
% Waste Lands = 15 2.47 2.49 0.32 118.89 | 16.14 4.59 1.52 16591 | 2417 450.29 §.08
g Fly Ash Pond/Sand Body [ ][ 4207 6.93 0.04 0.01 1022 1.38 0.00 0.00 0.00 0.00 62.88 1.13
=
Total Wastelands 57.07 | 9.4 2.53 | 0.33 | 12011 | 17.52 4.50 | 52 165.91| 24.17 | 513.17 | 9.21
B |Reservoir, nallah, ponds etc. I 20.79 342 3.31 045 59 11 §.02 0.38 13 8. 41 1.23 138.96 2.49
=
= |Trotal waterbodies 20.79 | 3.a2 331 | 0.42 50.11 | s.02 038 [ 013 8.41 | 1.23 138.06 | 2.40
,% Crop Lands [ 0.00 0.00 0.00 0.00 14.88 202 0.00 0.00 30.17 4.40 103.21 1.85
5
=
£ |Fallow Lands [ 1| 7114 11.71 4.22 0.54 | 34883 | 47.37 3.58 1.19 136.66 | 19.91 890.09 1595
2
Total Agriculture 71.14 [ 11.71 4.22 0.54 | 363.71 | 40.30 | 3.58 1.19 |166.83| 24.31 | 993.30 17.80
2 Urban Settlement = 30.48 5.02 12594 [ 16.04 0.00 0.00 12.26 4.06 0.00 0.00 391.53 7.02
£ |Rural Setflement I 14.18 2.33 2410 3.07 17.74 2.35 6.87 228 223 1.34 9168 1.70
5
E |Industrial Settlement 7 1.69 0.28 14.50 1.85 0.00 0.00 1.34 0.44 12.49 1.82 43.43 0.78
]
Total Settlements 46.35 | 7.63 |[164.54| 2006 | 17.74 | 2.3s 20.47 | 6.78 21.72 | 3.16 529.64 | 9.50
GRAND TOTAL 607.30 | 100.00 | 785.00]|100.00] 736.36 | 100.00 | 301.75] 100.00 | 686.35] 100.00 ] 5576.06 | 100.00
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|
B
BHURKUNDA OCP Ll
E =
Sy [}
R [~z
B
Area Statiztice- Bhurkunda OCP (2013}
5 Levealr spofTotal || _
B IF orest Area o ]
B 3 =
0.00 h
0.00
@ 3186
lantation 1035
= 1384 .
E s |5
Total Plantation & 22043 2470 5
Total Plantation{4+B+C) S10.44 SEDE
Agriculture Cropland QoD 0.00
Fatlosw Land 1201 130
= Total Asrimltural Land 1200 L3
E i Mining Area  |eos Crmere %55 ER-] E
5] CoclFace 000 0.00 &
ozl Damnp 153 018 B
(OB Dusp rrkd 253
Bacldill 000
- Customer Central Coalfields Limited | Acbznce Mining 000
E - : Tton i Tob o . . 537 =
. Tittle Land Beclametion Menitering af OC Projects 501410%21 Wter fitled Quany 537 z
] Subject Activiy | Nama Desigacion Signanme | Date Total Minine Area 1746 _E
Plate-2 [Wasteland zzzLand 723
Landreclamation statuspn | Frepared | M. P. Bhata AMOGzrlend
Bhininmda OCPE hazed on Zznd Body 0.45
(IS8 ot heyens 2013 | Checked | Shri R Kumar | CM(Geomatics Index Total Wastelnd A=
|5ettlement: Furz! Sattiement 0.00
Z B [ easehold Bound. m— Poad -
4 Approved | Shei NP Bingh | GM(Gromatics) ary Urten Setlament 1471 :
h — Inusriz] Sattamant 007 =
: Y - o oz s ox = = Shaat1 Setlement =
i s‘é‘h ?,‘:a‘FJF‘ Seale Total Settlanent 1568 Ll
LY e s e e 1 [Water Bodies | Rivers Toies Motzzer 151
Sy - wabe Loy | Diye Mo, HIQ BEM I &4 1303 : Al Totdl 100
T T T T T T T T T |
B5"200E ESTNIE 5 210E B 21I0E B XX0E ESIXI0E BE°230E EBE"ITI0E B MTE EETMTIE
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S 10E B 10E SE"120E 86" 1°30E S 140E
1 1 1 1
PICHRI OCP —————
Area Statistic- Pichri OCP{2013)
5 Classes Ares .
2 Leval 1 Levelm Colour Inha 1 of Total —E
H B
0.00 0.00
0.00 0.00
0.00 0.00
265 6.60
ocizi Foreiry 215 2057
[Pnztion on OB Dump [+Ev ] Q00
Dtz nztion on Baciit 0.00 0.00
- Total Plantation 525 2057
g_ Total Flantation{4+B+C} 10.90 2717 £
5 A griculture Crop Land 0.00 0.00 _E
Fatiow Lend 1317 nn
Total : tural Land 1317 &
[Mining Area oo Quzeny 503 502
CoelFace 0.15 038
Cioe 1 Dunp 000 000
OB Duap 0.00 .00
Bzcit 0.00 0.00
'g_ | Advence Mining o.00 .00 Z
B Waker filled Quanry 7.01 1745 E
Customer Central Coalfields Limited —
Tittle Land Eeclamation Montoning of &G Projects ;:tﬁ;'m — Total Mining Area 1119 3286
Subject ety | Mame Desznstion | Signatme | Date Plate-3 Wase Lant ooo 0oo
. . 2
Land eeolarmation ot an | Prepared | M P.Bharz | AM(Gralezyd Sand Bady 1.08 280
Pichni OCP based an I“dex Total Wasteland 108 2.60
Satellfle Data IRS-PG ) ! | Eprrep—
[LISS.T%) of the year 7013 | Comked | Shri R Kumar | 00Gesmetion Flurst Settemant 0.00 .00
= Leasehold Boundary wess Road Urban Satrlement 0.00 0.00
|
dpproved | Sha NP Sngh | BM{Geomaticr] Totusriz! Samisment 0.00 0.00
z r:-”::-:“%. . Ji Scale S 0Tt 3l Sl | Sbaerl ® Setfement Total Settlement 0.00 000 =
B :
= (s "!",ﬁ; ) 7 [Water Bodies |Rivers Toims dlzserc 178 FELI | s
h v o# AWKt oy | Drg Mo, B REM 3 A4 1303 B il 0 Total o 00 P
T T T T T T
BE°1TE BE"1I0TE BE"120E BET1I0E BET140E BET1S0E
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35'5]50"E 36'2":0"E 35"}_']'..30"E &';’:U’E &'EBI&D'E 35'?3;D"E
PINDRA OCP ™
E ] -
R - &
Area Statistics- Pindra OCP (2013 Bl
Claszes Area
Level Level T Colour Tnha 94 of Total
ForestArea Denss Foszat 000 000
(Cpen Fossst 000 000
Total Forest {4) .00 .00
Scrubs Scrubs (B) 103.03 3155
Flantation Sociz] Fosestry 383 118
- Plzneztion on OB Dump 000 000
] Pls ntztion on Baclill 0.00 0.00 =
p Total Plantation & 158 s |2
Total Flantatim(A-E~C) 106,55 3273 Ll
Agriculture (Crop Land 51 190
Faliow Land 12585 38.54
Total Asriculiural Land 13237 40.53
Alining Area (sl Quanry 10.44 Bt
(Coel Face 000 000
(Coel Dumgp 000 000
OE Dump 576 300
Baciill 000 000
§ . | Advancs Mining 000 000 =
h s e filled Quanry 527 161 'E
Total Alming Area 34.47 10.56
:f'uu:il:-" Tand mmiiﬁiﬁ?ui‘;:m TN | Wasteland Wastz Land 46,87 1435
Bubject [Actrity | Zame Drognation | Sigoabuze | Date Plate-4 53’“‘3":‘3" o400 o400
gyt bl Il T S — P
;.agsr.ﬁguj quaut,E:};{g Cheieed | Shri. R Kumar | C4I0Geommties) Index Trban Senlement 335 103
Approvad | BiNESing | GM{Cwamic] ::Id!' Leasehold Boundary e Road [nctustrizl Settlement D43 o13
o, & scale 20021 02 03 04 st - _ T@ Mhn’f‘ 454 139
- E 4 cmp e — — s ] ForestLand ® Serdement| [Water Bodies  [Rivers Totoss Matss aec. 141 044
Z o W ooy Deg Mo, HQ REM 4. A4 1303 e :0 ALl Total 32654 100
h 35'21.'0"E ﬁ'z}"iﬂ'E 35'27;0"E ﬁ'zﬁlcﬂ'E ﬁ-'ﬂﬂ!UE
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X ETN

IF AN
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i e T 1 |

ﬁ'?\i‘UE ﬁi'ﬁ;iﬂE ﬁ'E?U'E ﬁi'EGICﬂE ﬁ'i’:UE ﬁ'fl’l:ﬂ'E
™
SIRKA OCP
Aren Statistics Sirlm OCP (2013)
Clames Area £
Inha 1% of Total E
0.00 0.00
0.00 0.00
TotalForest (4} .00
Scrub: 3006
Sodal Forestry 1.67
Blzntztion on OB Dump 453 135
Planizticn on Backdill 0.00 0.00
TotalPlantation © 10.61 202 -
TotalPlantation{A+E+C) 11854 3298 _E
Azriculture rop Land 138 381 [
Fallow Lend 73 1256
TotalAsricubural Land 053 2277
MmingArea  |roof Quarny 7544 211
ozl Faee 148 041
Coat Dump 0.00 0.00
OB Dump 018 558
Bacidill 0.00 0.00
Advzacs Mining [rLi ] Q.00 E
Customer Central Coalfields Limited Waker fiied Grmrry L7 EE
Titte Land Reclamation Menitoring of OC Projects ﬂfﬁ: _ TotalMining Area 11128 3070
Subject Activity | Mame Designation Signatme | Date Plate-5 Wasteland Waze Land e 107
Landreclamation statusan | Poparsd | 30.P.Blatm | A30(Geotomy] e By e oo
Sika OCP bated o©on Total Wasteland 108 113
3’_{;&_’[".} uﬁ:;ﬂ:gﬁg Checbed | SheiiR Kumar | Wl (Geamaties] Index Settlements Rzl Satiement 605 191
% 3 535
U P Err— Lo} Leasebold Boundary = Road — | s
;_.f;_'_':; X o | el " ——— s Shar 1 ® Setdement TotalSettlement 31.42 5.66 .
_'i-..,“""_,;‘; P . Water Bodies  |Rivers, Taices Motz e 13.57 a7s E
e sk by | D Mo, HO BEM 5 A% 1303 ANT otal 36240 100 n
ﬁ'h!U'E ﬁ'b’léﬂE &'ZgU'E ﬁ'zﬁléﬂE ﬁ'ZI’U'E 35'27'50'E
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55'5?D'E as'as:ao'E as-cluer as'olao"l—: 35" 1IIJ'E 35" 1I:m—:
z{ DHORI OCP z
h E
R
Area Statistics- Dhori OCP {2013)
; Clazzes Area -
E ] Levd I Calour In ka shefTent || B
DerissF oomt 0.00 000 B
(Dipmn Foreat 0.00 000
T ead Forest {4) 080 (2]
Serebs (B) 100 52 3429
Social Fosssary 0.00 000
Plastation oo OF Drams 556 136
Placsation on Back &l 16.16 545
Ts tal Flaztacics & 1181 775
= Ts tal Flastation (A~5-C) 11374 4204
E_ Agricelare Cron Land aoo Ao E
h Faltors: Laod 794 270 3
Ts tal Asricelteral Lazd 754 170 h
plamieg Ares ozl Guaery 1309 445
ol Face 012 o
ol D 100 034
CF Dump 2996 £32
Eack M 1792 509
Advance Mising 0.00 000
. Water fifled (Qmarey 157 587
E 1 | Cutomer Central Coalfields Limited _ Plate-6 Toral Miming Ares T4TE 1541 =
u Titk Land Reclamation Monitoring of OC Projects ke v sctelsnd Wasto Lmd 799 27 'E
Subject _ Astivity Name Dhesipnation Signzturz | Detz Sand Body 497 158
Dt O0D et on Sontipe | Premre M PBrate AN (Gelog) Index [— 2o o
Dzt [R3-PS R R . s etfemen Sordl Sastiamen 570 154
AEST o peymr W1 | Creciad | SR Romar M (Geamares) g Leasehold Boundary === Road R s a1as
Approved | Sfri M P Singh  GM (Geomalics)
{ fi‘ ;emp ‘J‘ Seale: G REe o= o = loma | Stestl # Setflement —— Rail e — —
% ‘“’,f -'h'..-k.-,.t'.-»... _ = T-oul;’w:ﬂe-n_: 6984 23.73
DrgNoo  HQEEM S A3 1308 Rav :0 [Waer Bedies  |Rivers Lot Naim 2o BH LT2
JanTo e 294 32 100
85" SHTE 35-'59‘50'E as'cIn:rE as-olao"l-: B 1TE -5y 1'50"5 o6 ZID'E
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ZF AN

pegpiog iy |

gt |

g g i |

ZF SN

&S'S?U'E &S'SEI'M"E &5'5:"U"E &5'5’;'3(]"E &5'5E'U"E &5'55I'3ﬂ"E ﬁ'ﬂe'ﬂ'f &5'59I'3ﬂ"E
BOKARO OCP IN
Aren Statiztics- Bolaro OCP (2013) - E
Classes Area R
Level T I ha 34 of Total
Forest Area 200 000
2100 0.00
TotalForest (A) 000
|scrups scrubs 19.51
Flantaticn 2ocizl Forestry o83 =
Diznztion on OF Dump 580 0.08 -2
Pizsuztionon Bzckill 10008 1561 R
Total Plantation & 16527 2721
Total Flantation{A+E+C} 2573 46.72
Agriculture CropLand 00 0.00
Fzllow Land 7114 1171
Total Asricultural Land 7114 1171
Mining Area  eos Querne a4 106 -
ozl Face 000 0.00 L&
ozl Dump 00 0.00 N
(OB Duap 10.08 166
B cifill 828 1141
| Advance Minins 040 0.00
Cmfomer Ceniral Coalfields T imibted Water filled Querny 4247 500
Tittle Land Reclamaton Meniraring of OC Projecs j:r:;::'z? TotalMinine Area 1522 112
Subject Activity | Mame Designation Signatume | Date Wasteland o 15.00 2147 E
Landredamation stamsen | Prepared | Ms P.Bhatin | AbL{Gealag) 520 Boev 4207 593 _E
el S _ Thdex v e [
(LISETV) ofthepear 2013 | Checked | Shei B Kumer | ©M[Gsomstios) Settlements S — 1412 233
i..lj Leasehold Boundary ~— === Eoad Trten Satfemant 3048 502
Approved | Shri NP Singh | CAl(Goomaies) ]
- Incksstriz S=tlzment = 028
%F;?RE ﬂﬂlf,Ji Scale ———— - Bhest: L ® Settlem ent —+— Rail - : Ti.ItalSetthmt 4635 762
S A Mot O R 0 Water Bodies _|Rivers Lzices Mlzz o 20.79 14
T “pey | DngNo. HQ REM 7 A4 1303 ol Toral P o0 :
%'%UE &5'55".3:]"E 85'5:"ﬂ'f &5'5?"3‘]"E SS'HEU'E %'&"N'E SS'SAU'E SS'SQI'N'E E
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85° STI' J'E 85° SIBU"E 85" SEIFBD"E 85° SIQ'U"E 85° SBI' J0"E 8" EII"U"'E 25° D:SU"E &8 ‘1I'E|"'E %
F--
KARGALI OCP N
Area Statiztics- Kargali OCP (2013)
Claz=s Area
£ Levell Level IT Inha tgofTowml || =
5 ForestArea  Inors Forex 000 oo |FE
H (Cpen Forext 0.00 0.00 &
Total Forest (A) 0.00 0.00
Scrubs Scrubs (B) 17539 2234
Flautation Socizl Foszsey .95 020
Ctantstion on OF Dump 10553 13.19
= Dlantstion on Backsill 174 022
g n Total Plantation ® 17512 2.7 5
& Total Plant ation{A~E~C} 35361 4504 %
Agriculture (Crop Land 0.00 0.00 H
Fetlow Land 422 054
Total Agricultural Land 422 054
[Miiming Area [Coal Guasmy 75,24 &7l
Coel Faca 0.00 0.00
; Coal Dump 0.00 0.00 =
2 (OE Dumg 154.5 10.70 _5
" Bzl 012 001 P
| Advancs Minins 0.00 0.00
Customer C_nnlral CD;]EQIGS Lw ?‘:ji:z:nhfa :::; ;;:;
Tlrile Land Beclamation Momtonng of OC Projects fﬁﬂﬁlﬁ&) Ty — reree Lana Tan P
= Sabject Activity | Narme Designatian Signatre | Date Plate_ 8 Seodt oy opa ool
g i Iil::,:d:;;ﬁn:::“z Prepeted | M5 P.Bhattn | AR{{Cuclam?d — Total Wasteland 253 033 _%
g ;’;;:r"j :}f;‘eﬂsﬁ Chacked | iR Kmner | € (Gromstics) Index ?:::‘ 12;1;; ::4 o
Approved | Shel NP Smgh | CRM(Geomne i:= Leasehold Boundary m=== Road Industris] Setdement 145 185
) tlement
{'.d:'}"g GMPJK: Scale e = = et * Settlement —— FRail Water Bodies ;:—:f]g_s:_amg:hhhset. 1::? 2::’:
q,‘::.a'f Jﬁ-"?-'ﬂr'-rﬁ TreNe. HQ REM & A4 15 D3 Fev 20 All Total TEE.00 L0
85" 5?" J0"E 85° SISU"E a5° SEIF J0"E 85° SIQ'U"E 85° 59" JO'E 8" EII"U"'E [ D!3EF"E &5° ’II'D"E
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24N

24" AN

ZiTEHATH

Z4THITH

ZFEATH

ZiTETN

LI0E B4°50E BFIE
L L 1
I iy e =
H
Area Statistics- Rajhara OCP (2013) Bl
Clhzzes Area -
Level I Level IT Colour T ha 4 o fTotal
Forezt Area
Drenze Forast 000 0.00
Orpen Forast 000 0.00
Total Forest {4) 0.00 0.00 z
Scrubs Scrubs (B} 113.49 1541 B
= - &
Flantation Socizl Forz sty 000 000
Dlanmtion on OB Dump 0.00 0.00
Blanetion on Backfill 0.00 0.00
Total Flantation @ 0.00 0.00
Total Plantation] A+B-C) 113.49 1541 z
Agriculure Crop Land 14.88 2 [F
&
Fallow Land 34883 4737
Total Agricultural Land 163.71 4939
Tod Miming Area  §eons Queny 231 314
ndex
Coal Facz 035 005
#="B] zasehold Boundary mssm Road
- b Coal Dump 0.00 0.00 _§
® Seitlement OE Dumng 712 027 k3
Bacidill 000 0.00
Advence Mining 051 007
Customer Central Coalfields Limited Water filled Quany 2275 3.08
Title Land Reclamation Monitoring of OC Projects L{’E‘S}“x - JotalMinie Area S35 131 -
— - - - - (Wasteland Wzse Land 11885 1614 | B
Subj ect Actvity MNams Dizzignation Signaturs | Date &
Land raclamation status of ] Sand Body 10.22 138 &
Fajharz OCP baszd on Preparad Ms.P. Bhatta AN (Ge=olozy) Wt a 12911 172
% atellitz Data IRS - P& Lotal dlan ~
(LI585 -IV) of the vear 2013 Checleed Shei. B Kumar | CM (Gzomatics) Settlement:  Jpo Setlement 17.74 235
— Approved | Shei M. P Sinzh | GM (Geomatics) Lrten Serrdement 000 000
= f‘%%‘- c J i Industriz] S2elament 0.00 0.00
{ '§ emp Scabs: =:  -. . . Shest: 1 £
G s A o Total Settlement 17.74 235 -2
(o A T et Compry . Plate-9 %
" Dz Mo HQEREMS A4 1303 Eev 0 (Water Bodies  |Rivers, Lakes Natss etc. £0.11 .02 o
AL Total 73636 100
T T T T T
4 IUE B4'2I0E BI0E IIE SOE B4 4I0E B4UE0E B4 5I0E BETE
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&5'21I'5ﬂ"E &5'2%'!1"E &5'22I'M"E 85'2]30"E 85'23I'5ﬂ"E &5'2-:-'0"E
RELIGERA OCP
E -
B - &
B
Aren Statistics-Rdigera OCP (2013)
Clames Area
Level T Level IT n ha 34 of Total
Forest Area Dense Forest .00 0.00
Open Farsst 33s 111
Total Forest (A) 335 111
Scrub: Scrubs ®) 96,58 32100
5 Flantatio Zocizl Farsty EERES 108 -
E Plzniziion on OB Duxp 273 312 L E
Dtz ntstion on B acldill 0.00 0.00 B
Total Plantation .88 1421
Total Plantation{4+E+ ) 14281 173
Agriculture CropLand .00 0.00
FallowLznd 358 119
Total Asricultural Land 358 119
MiningArea e Qe 133 779
CoaiFacs .00 0.00
E Coei Dump 356 118 .
P OB Dump 7541 ue |LE
Bacldill 000 000 B
Advance Minins .00 0.00
Customer Central Coalfields Limited W ke filled Quarny 9745 010
Tittle Land Reclamation Memitoring of OC Projects gﬂ:ﬁl:.r Total Mining Area 299 1306
Subject Activity | Namse Designation Bignate | Date W asteland asteTand 450 151
Tandreclamationstatuscn | Prpered | Ms.P.Bhati | AM{Geslom) Plate-10 c2ndBody 200 0.00
:g:‘ﬁ:: UDG; z‘mﬁfﬁ Total Wasteland 459 152
[LISE-TV) afthe venr 2013 | Chetked | Shei B Kumer | CWI{Geomaticl) Index Settlements Rzl Settlem ent 587 128
E Approved | Bhei NP Singh | B (Georsatic) E-d' L easehold Boundary wess Road Zbej‘m:tn:m ]fj: :j: a
" f-"ﬂ;";“é (:Mfu{i Seale o 0 o8 Shesr L ® Settflement Total Settlement 2047 6.78 E
‘ﬁ_‘:_.-ﬁ;mph% o e D Water Bodies  |Rivers Lakss Nalss e 0.38 0.13
. g No. HQREAM 10 A4 13 03 anTotal LT 100
&5'21".3‘]"E &5'2!?'U'E &5'22".30"E &S'Z;ﬂf 85'2;'M'E 85'2:-0"E
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BS"3TI0E BS"IZTE BS"ITI0E BS"TE BS"34I0E BS"3ISTE B5"3ISI0E BS"IETE
L L L L L N L L L
Area Statiztics- Sarubera OCP (2013)
SARUBERA OCP Clas: Area
Level T Level IT Inha 04 of Total
E_ ForestArea & e Forsst 000 000 :
4 (Cpen Fosest 3432 791 _g
TotalF orest (A) 5132 7.1
Scrubs Scrubs (8 13535 1872
Flantation Zocizl Forstoyr 501 088
Plantztion on OB Dusp 485 721
Dlantztion on Bzoidill 0.00 0.00
E TotalF lantation & =351 509 =
E' TotalFlantation{A+B+C) 24518 &M —E
Agriculture (Crop Land 3017 440 n
Fallow Land 13686 1861
Total Asricultural Land 16683 2431
Miing Area oo operne 15.33 143
Coal Face .00 .00
- Coal Dump .00 .00
E- OB Dusmgp 0725 7.18 _E
K Bacicll 149 012 E
[ Advance Mining Q0D Q0D
Water filled Quarry 1073 155
TotalMining Area A0 1141
Wasteland Wasts Land 18591 2417
- S2nd Body 0.00 0.00
:g_ Total Wasteland 16581 2417 H
] Settlements Rl Settlement BE] 134 _E
Customer Ceuntral Coalfields Limited [oen Satlemant oo oo
Tittle Land Reclamaticn Menitering of OC Projects an{nlg':r Industriz] Sottdement 1249 1.82
Subject Acfivity | Name Tedgnation | Signatme | Date TotalSe tfement 172 316
Landreclamaticn staiuson | Prepeesd | hia P Bhatta Al Garloms) Water Bodiez  |Fivers Lakes Malez oo 541 123
Jamuhera GCP based oo AIIT otal 63635 100
|| @ssovyortmeyearaoiz Chesled | Bl B Kumar | CMfGsomaies) Todes .
3= £
b Approved | Shel.P.Singh | GM{Gusmaticd] Fos Lesschold Boundery  mmmm Foad _E
-"‘;5%'. cmpai | 5ol T - il *  Sertemant —— Eail
i“&""f B Pt P v 19 Plate-11
: Dve No. H REM 11 &4 1303
T T T T T T T T
B85"3230E 85"330E 85"3330E 85" 3TE B5"3430E 85"350E 85°3530E 85"3/TE
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STATUS OF LAND RECLAMATION IN ARA OCP
300 -
= 250
% Year
o 200 2201
5 22013
150
100
50
0 i
Settlement Plantation Vegetation WWasteland Mining Surface
Cover Area water
Landuse /Cover Classes
Figure - 3
STATUS OF LAND RECLAMATION IN BHURKUNDA OCP
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Figure — 4
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STATUS OF LAND RECLAMATION IN PICHRI OCP
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Figure -5
STATUS OF LAND RECLAMATION IN PINDRA OCP
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Figure - 6
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STATUS OF LAND RECLAMATION IN SIRKA OCP
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Figure -7
STATUS OF LAND RECLAMATION IN DHORI OCP
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Figure - 8
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STATUS OF LAND RECLAMATION IN BOKARO OCP
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Figure -9
STATUS OF LAND RECLAMATION IN KARGALI OCP
400
350
E 300 Year
3 250 EEZE
< 200 ¥ &
150 1
g ~
100 1 | .
50 0 2
C| i
Settlement Plantation Vegetation Wastaland Mining Surface
Cover Area water

Landuse /Cover Classes

Figure - 10
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STATUS OF LAND RECLAMATION IN RAJHARA QCP
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Figure — 11
STATUS OF LAND RECLAMATION IN RELIGERA OCP
160 7
4w Y
£10{ Year
S 100 {° 2013
< gV
60 ¥
40 e @
20 v <
0 i
Setlement Plantation Vegetation Wasteland  Mining Surface
Cover Area water
Landuse /Cover Classes
Figure — 12
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STATUS OF LAND RECLAMATION IN SARUBERA OCP
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Figure - 13
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Photo 1: Plantation on OB Dump (Ara OCP)

Photo 2: Plantation on OB Dump (Bhurkunda OCP)
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Photo 4: Plantation on OB Dump (Sarubera OCP)
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Photo 5: Plantation on OB Dump (Bokaro OCP)

Photo 6: Plantation on OB Dump (Bokaro OCP)
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Central Mine Planning & Design Institute Ltd.

(A Subsidiary of Coal India Ltd.)
Gondwana Place, Kanke Road, Ranchi - 834 008,India

Phone : (+91-0651) 2230001, 2230002, 2230483, Fax (91-0651) 2231851, 2231447
Email : cmpdi2@hub.nic.in, cmpdihg@cmpdi.co.in
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