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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 Obijective 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 2016;
total excavated area is only 1991.48 ha. Out of which
808.11 ha area (40.58%) has been planted, 602.42 ha
area (30.25%) has been backfilled and 580.95 ha area
(29.17%) is under active mining. It is evident from the
analysis that 70.83% area of the OC projects have
already been reclaimed and balance 29.17% area is
under active mining. Project wise details are given
inTable-1 & Fig.-1.

. Of the total area reclaimed by CCL, 40.58% is under
biological reclamation (plantation) and 30.25% is under
technical reclamation. Out of 11 projects of CCL, Ara
OCP ranks on top for land reclamation (83.74%) followed
by Bokaro OCP (83.33%) and Sarubera OCP (79.40%).
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Table-1
Projectwise Land Reclamation Status in Opencast Projects of CCL
based on Satellite Data of the year 2016
(% Calculated in terms of Total Mined-Out Area)
Area in Hectare
ql. Project Plantation/ Vegetation Under Backfilling Active Mining Total Excavated Area Total Reclaimed area
No. Name Leasehold i iii iv ii+iii+iv ii+iii

i 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016

1 Ara 525.75 86.03 86.03 32.50 55.84 50.89 27.55 169.42 169.42 118.53 141.87
50.78 50.78 19.18 32.96 30.04 16.26 69.96 83.74

2 Bhurkunda 910.16 220.43 234.91 77.70 110.88 81.32 102.32 379.45 448.11 298.13 345.79
58.09 52.42 20.48 24.74 21.43 22.83 78.57 77.17
3 Pichri 40.13 8.25 8.25 0.00 0.00 13.19 13.19 144 144 8.25 8.25
38.48 38.48 0.00 0.00 61.52 61.52 38.48 38.48
4 Pindra 326.54 3.85 3.86 9.76 9.76 24.71 24.71 38.32 38.33 13.61 13.62
10.05 10.07 25.47 25.46 64.48 64.47 35.52 35.53
5 Sirka 362.4 10.61 10.61 20.16 20.16 91.09 89.61 30.77 30.77

121.86 120.38

8.71 8.81 16.54 16.75 74.75 74.44 25.25 25.56
6 Dhori 294.32 22.82 22.82 43.88 43.88 30.91 30.91 97.61 97.61 66.70 66.70
23.38 23.38 44.95 44.95 31.67 31.67 68.33 68.33

7 Bokaro 607.3 165.27 165.01 79.36 79.40 48.86 48.89 244.63 244.41

293.49 293.30

56.31 56.26 27.04 27.07 16.65 16.67 83.35 83.33

8 Kargali 785 178.22 178.23 154.72 154.71 102.07 102.08 435.01 435.02 332.94 332.94
40.97 40.97 35.57 35.56 23.46 23.47 76.54 76.53
9 Rajhara 736.36 0.00 0.00 7.12 7.80 46.71 53.46 53.83 6126 7.12 7.80
0.00 0.00 13.23 12.73 86.77 87.27 13.23 12.73

10 Religera 301.75 42.88 42.88 75.41 69.25 54.51 60.67 172.80 172.80 118.29 112.13
24.81 24.81 43.64 40.08 31.55 35.11 68.45 64.89

11 Sarubera 686.35 55.51 55.51 50.74 50.74 27.56 27.56 133.81 133.81 106.25 106.25
41.48 41.48 37.92 37.92 20.60 20.60 79.40 79.40

TOTAL (CCL) 5576.06 793.87 808.11 551.35 602.42 571.82 580.95 1917.04 1991.48 1345.22 1410.53
41.41 40.58 28.76 30.25 29.83 29.17 34.38 35.71 70.17 70.83

Note: In reference of the above Table, different parameters are classified as follows:
1. Area under Biological Reclamation includes Areas under Plantation done on Backfill, External OB Dumps.
2. Area under Technical Reclamation includes Area under Backfilling & OB Dumps.
3. Area under Active Mining includes Coal Quarry, Advance Quarry Site, Quarry filled with water, if any.
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PROJECT WISE STATUS OF LAND RECLAMATION IN CCL FOR THE YEAR 2016

1000

900

800

700

600

500

AREA IN HEC.

400

300
200

13
4

100

8.21

b
21.

ARA BHURKUNDA PICHRI PINDRA SIRKA DHORI BOKARO KARGALI RAJHARA RELIGERA SARUBERA
OPENCAST PROJECTS

M Leasehold Area M Excavated Area W Reclamed Area

Figure 1: Project wise status of Land Reclamation in CCL for the year 2016
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1.0

1.1

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 reclaim 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 2016 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

3.0

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.

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:

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

IRS - P6 g rectification &
(LISS - IV) georefrencing
]
EnhLT\Zgﬁlem Creation of Vector
Geocoded FCC | EEERR
Generation (Drainage, Road, Railway |«
- network, Block boundary,
Tra||l1|ng ?Et % Forest Boundary etc.)

Identification

Signature

Generation
Training Set

\l Refinement

Pre-Field
Classification

Final Land

Reclamation Integration of
Map 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 v2014. Methodology involves the following major steps:

Rectification & Geo-referencing:

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

male it compatible to SOI 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 14 s/w and
enhance the image quality for interpretation.

¢ Training set Selection

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

as an aid for classification.
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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 Area calculation
The area of each land use class in the leasehold is determined using ERDAS
IMAGINE v2014 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.

41

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 2016 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 2016 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 70.83% of excavated area has already been reclaimed
by CCL in the OC Projects, out of which 40.58% area has been planted
and 30.25% area are backfilled.

After analyzing the satellite data of the year 2016, 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 40.58% till
now. It can also be seen from table 1 that the total area of reclamation has
reached 70.83% till the year 2016.
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Table 2: STATUS OF LAND RECLAMATION IN CENTRAL COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2016

(Area in Hectare)

ARA BHURKUNDA PICHRI PINDRA SIRKA DHORI
Area I %o Area I Yo Area I Yo Area I o Area I Yo Area I o
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
Open Forest R | 4377 8.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Forest (A) 43.77 [ 8.33 0.00 [ o0.00 0.00 | 0.00 0.00 [ 0.00 0.00 [ 0.00 0.00 [ 0.00
E Scrubs (B) | [ [ 116.65] 22.19 | 24368 2677 | 2.65 | 6.60 | 103.00] 31.5a4 | 110.61 | 30.52 | 100.92 | 34.20
Social Forestry | 1.93 0.37 24.19 10.35 825  20.57 3.86 1.18 6.08 1.68 0.00 0.00
% Plantation on OB Dump 1 84.10 16.00 140.72 15.46 0.00 0.00 0.00 0.00 4.53 1.25 6.66 2.26
Plantation on Backfill |:| 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(Biological Reclamation C) 86.03 | 16.37 [ 234.91 | 25.81 8.25 | 20.57 3.86 | 1.18 10.61 | 2.93 22.82 | 7.75
Total Vegetation (A+B+C) 246.45| 46.89 | 478.59 | 52.58 [10.90| 27.17 [ 106.86| 32.72 [ 121.22| 33.45 | 123.74| 42.04
Coal Quarry N | 23.31 4.43 53.22 5.85 6.18 | 15.40 | 19.44 5.95 76.44 | 21.10 | 13.09 4.45
8 |coal Dump I 0.06 0.01 1.62 0.18 0.00 0.00 0.00 0.00 0.00 0.00 1.12 0.38
Advance Quarry Site —1 0.39 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Quarry Filled with Water /T 26.74 5.09 47.48 5.22 7.01 17.46 5.27 1.61 13.17 3.63 16.70 5.67
Total Area under Active Mining 50.50 9.60 [102.32] 11.25 [13.19] 32.86 | 24.71 7.56 89.61 | 24.73 | 30.91 | 10.50
Barren OB dump |:| 55.84 10.62 107.13 11.77 0.00 0.00 9.76 3.00 20.16 5.56 25.96 8.82
Area Under Backfilling - 0.00 0.00 3.75 0.41 0.00 0.00 0.00 0.00 0.00 0.00 17.92 6.09
Total Area under Zechnical Reclamation 55.84 | 10.62 [110.88| 12.18 | 0.00 | o0.00 9.76 | 3.00 20.16 | 5.56 | 43.88 | 14.91
Total Area under Mine Operation 106.34 | 20.22 [ 213.20| 23.42 [13.19] 32.86 | 34.47 | 10.56 [109.77]| 30.29 | 74.79 | 25.41
Waste Lands /] 18.83 3.58 43.97 4.83 o o 46.88 14.36 3.89 1.07 7.99 2.71
Fly Ash Pond/Sand Body 1 0.00 0.00 4.20 0.46 1.08 2.69 0.00 0.00 0.00 0.00 4.97 1.69
Total Wastelands 18.83 | 3.58 48.17 | 5.29 1.08 | 2.69 46.88 | 14.36 | 3.89 | 1.07 12.96 | 4.4
§ Reservoir, nallah, ponds etc. I 8.16 1.55 16.78 1.84 1.79 4.46 1.41 0.44 13.57 3.74 5.05 1.72
Total Waterbodies 8.16 | 1.55 16.78 | 1.8a 1.79 | 4.46 1.41 | o.4a 13.57 | 3.74 5.05 | 1.72
E Crop Lands |:] 37.85 7.20 0.00 0.00 0.00 0.00 6.51 1.99 13.80 3.81 0.00 0.00
g Fallow Lands [ 1| 9795 | 1863 | 12.00 1.32 | 13.17 | 32.82 | 125.86 3854 | 6873 1897 | 7.94 2.70
Total Agriculture 135.80 | 25.83 12.00 | 1.32 13.17 | 32.82 | 132.37 | 40.53 | 82.53 | 22.78 7.94 | 2.70
Urban Settlement = 1.02 0.19 133.89 14.71 0.00 0.00 3.35 1.03 23.04 6.36 62.57 21.26
Rural Settlement | 9.15 1.74 0.00 0.00 0.00 0.00 0.77 0.24 6.95 1.91 5.70 1.94
Industrial Settlement | 0.00 0.00 7.53 0.83 0.00 0.00 0.43 0.13 1.43 0.39 1.57 0.53
Total Settle me nts 10.17 | 1.93 141.42 | 15.54 0.00 | o.o0 4.55 | 1.40 31.42 | 8.67 69.84 | 23.73
GRAND TOTAL 525.75] 100.0 | 910.16 ] 100.0 |40.13]100.00]326.54] 100.0 | 362.40]100.00][294.32] 100.00
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Industrizl Szttlemant 102 o.le -_.'.'E L easchold Boundary == Road | | (LISE-IV) of the ear 2016 Checled | B. Kumar CMESC)
Total Settlem ent 10.17 193 P T — - J.l'; Appeoved | N.E.-Sieh. [GMGeommtic)
Water Bodies |Rivars Lakes Nalasatc. 816 155 !”f? Scale: " oy : m | Bhe=t
All Total 525.75 100.00 AWaiReaCopny | DrzNo.  HQREM1 A41603 REV No.
35°30I'30"E 35°3‘I1 '0"E 85°31'30"E 35°35'U'"E 35°32I'3D"E 35"3:" '0"E 35°33I'30"E
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1 1 1 1 1 1 1 1 1 1
N
= BHURKUNDA QCP |
= =
pigs =
g =
™~
E Area Statistics- Bhurlamda OCP (2016) =z
-s = Claszes Area =
2 ||reverz Tevel T Colour InHec. | Shof Total B
Forest Area D TFoms o o ﬁ
Open Forast (1] (1]
Total Fore st {4) [
-
£ ||scrue Scrube (B) 16.77 z
g- Flantation  |5cis| Forzatey 10.35 =
:’: Phlntstion on OB Duomp 15.46 E?‘
=
Dlntation on Backfill 0 o
Total Flantation (C) 25351
Total Plantation(4-B=C) 478.59 £1.58
F ||Aericulture  |oooprang o )
s ]
= Fallow Land 12 132 =
-3 P = &
& Total Agricultural Land 12 R % o e
g ]
AMining Area |cosy Queey 5322 585 Lo
Cosl Dump 152 018
OB Dump 107.13 11.77
=
s Bacfill 37s 0.41 =
& Advance Mining 0 0 | 3
e -
2 Water filled Quamry 47.48 533 20 . &
o o e o Cretomer Central Cealfields Limited (CCL), Ranchi 2
ning Area i ’
Tile A ey i Tob o
Wasteland  |vame Lang A = L and Reclamation Monitoring of OC Projects S
End Body 4.1 046 Plate-2 Subject Activity | Name Designation Sicmature | Date
F Total Wasteland 1817 599 Land reclamation status on
= o 5 Bhmdconda OCP based on | Preparsd | . Bhatta AM @®SC) H]
& ttlements | Ruys) Settlament o o Index Zatellit= Data - g
[ -
ES Urben Sttlemant 133.80 1471 RESQURCEEAT-2 ’ &
. SRR occhold Boundary mmsm Road | | (LISS-IV) ofthe year 2016 | Chek=d | R.Kumar | CMESCH ]
Industris] Settlemant 753 0.83 sl
AT Approved | N.P. S8ingh GMIG zonatics)
Total Settle ment 141.42 15.54 ®  Setilement g e c J£ = = = =
Water Bodies |Rivers Lakeos, Nalss stc. 16.78 1.84 1 Seoale wms | Shest
AN Total 910.16 100 Fad A lfhikiba Copery | Dez Mo, HQREM2 A2 1603 REV No.
1 1 1 1 1 1 1 1 1 1
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867040 E 86°0'50"E S6¥1'0"E S651"10"E S6%1"20"E 86%1'30"E
L L L L L L
™
PICHRI OCP
Area Statistics- Pichri OCP (2016)
Clazzes Area
LewlI Level IT I Hec. | % of Total
Forest Area
Dens= Forast [} [}
=
= Open Forest o o =
w =
2 Total Forest {4) [] _E
:
2 ||scrubs Scrubs (B) 165 6.6 ol
- -~
Plantation |5 Forestry 813 2057
Phntation on OB Dump [1]
Phntation on Esckfill [} [}
Total Flantation () 515 20 57
Total Flantation{A~E~C) 10.9 27.17
Agriculture Crop Land o
Fallow Land 13.17 32.82
=
z Total Agricultural Land 1317 31 .52 =
mggoh! g -
ig T||Mining Area |oos) Quany 603 15.02 5
b
g Cozl Face 015 038 -
-~
Cozl Domp (/] (/]
OB Dump (1] (/]
Bacidill [ [ #
e #
Advance Mining [} [ «.‘*'hs";
Water fillsd Quarmy 701 17.46 B P -
Crstomer Central Coalfields Limited (CCL), Ranchi
Total Mining Area 1319 31 .86 - = :
- Tile Land Reclamation Moenitoring of OC Projects | Jeb e
= ||Wasteland |z Land [ [ 561410027 =
= — H
g Send Body 108 2.60 Subject Actvity Mame Dizsiznation Siznature | Dats =
? = Plate-3 Land reclamation status on =]
] Tofal Waxteland L Ll Pichri OCP based on | Pregersd | P. Bhatt AM (RSC) N
Settlements (poroyeorifment [ o Satellits Data =
- Index RESOURCES AT-2 .
Urben Settlement o o (LISS-IV) of the year 2016 Checled R.Kumar CM(ESC)
o =Leasehold Boundary mes= Foad e
Industrizl Sattlement (/] (/] =
Approved | N.P. S3irgh GMGeomatics)
Total Settlement o o Setfl em ent — o e o e o,
Water Bodies|Rivers, Lakes, Malzetc. 1.79 4.46 £ Kims. i
All Total 40,13 100 Dig Mo HQREMS3 A4 16 03 REV No.
T T T T T T
G6°0'40"E G6°0'60"E 86°1°0"E G6°1"10"E G6°1'20"E 86°1'30"E
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N
PINDRA OCP
F
= F
l <
o P . B
a Area Statizticz- Pindra OCP {2016) I
-~
Clazzes Area il
Lewvel I Level IT Colour In Hec. 4 of Total
Fonext Ave 2 Dens= Forast 1] 0
Opzn Fosest L1} (]
Total Fore=t {A) L] (1]
Scrubs Scrubs (B) 103 31.54
Flantation Sociz] Fosestry 3.86 118
Phntztion on OB Dump 0 (]
Plntztion on Backfill 1] 0
z Total Plantation {C) 3186 118
= Total Plantation({A+B=C) 10688 32.72 g
3 |[aericatture oo rane 651 Lo - =
= =
FallowLand 125 .86 38.54 )
Total Agricultural Land 132.37 40.53
Mining Ared |coay Quamy 19.44 585
Coal Facs (1] L1}
Coal Dump L1} (]
OE Dumgp 2.76 3 3 -
Backfill o o
Advance Mining 0 (1] =
Water filled Quarsy 527 1.61 Plate-4
z Total Mining Area 34.47 10.56 3 L
o |[Wasteland  Iwmselang 45.58 14.35 Cistower Central Coalfields Limited (CCL). Ranchi 7
1 = P z =
ns Sznd Bodv o o Title L and Reclamation Monitoring of OC Projects T T . —'3
o] & 561410027 b
-~
Total W aszteland 46 .88 14 .36 Subject ity Name Dasignation 5 e | Dt -
Settlement |pyssardement 0.77 0.24 a0d rec Bmaton e o
Pindra OCP bessd on |Prepered | P Bheta AN (RSC)
Utban Settlement 3135 1.03 dex Satsllits Data
In RESOURCESAT-2 J
Industrizl Sertlement 0.43 0.13 i (LISS-IV) oftte yeaer 2016 | TP | B Kumer CMLEFSC)
- Leasehold Boundary  wess Road . N
Total Settlement 4.54 1.39 nnmr Approved | N.P. Singh | GM{Geomatics)
i b as N L R - ()
Water Bodies | Ribvers, Lakes, Nalasatc, 1.41 0.44 EI Forest Land ® Setfement Scala: Sheat
All Total 326.54 100 DrgNo. HQREM4 A41603 REV No.
T T T T T
85%26'0"E 856°26'30"E 86°27"0"E 85=27'30"E 856°28"0"E
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1 L L 1 1 1
™
SIRKA OCP
= Area Statiztics- Sirka OCP (2016)
E -1 Classes Area E
& ||rever s Level IT Colour InHec. | % of Total 2
bl
Sl Danza Forast (] 0 oo
Open Forast (] 0
Total Forest {4} [3 0
Scrubs Scrubs (B) 110 61 an .52
Flantation Socizl Forestry 508 1.68
Plantation on OB Dump 453 1.25
- Plantation on Beckfill [ [
z Total Plantation (C) 10.61 2183 =
- -
B Total Plantation{A=B=C) 121.22 3345 e
& ||Asriculture  |ooo7agg 13.8 381 &
-~
Fallow Land 68.73 18.97
Total Agricultural Land 82,52 2.77
AMining Area | cpa) Quarey 76.44 21.00
Cozl Dump (1] o
OB Dump 20.16 556
Backfill o 0
= Advance Mining o o
= F
= Watsr fiflad Quarsy 13.17 3.63 =
g = i - =
] Total Mining Area 10977 30.29 Customer Central Coalfields Limited (CCL), Ranchi o]
- -
Wasteland  lwyaee Lang 3.80 107 Title Land Reclamation Monitoring of OC Projects 101’32?410[9,? B
Send Body o o Plate-5 n ¥ TOTES : :
Sub ject Activity | Name Diesignation Signature | Date
Total Wasteland X34 107 Land reclamation status on
Settlements | o) sepiamant 5.05 1.02 s - g;}mﬁt %Caf; bazed on |Preparsd | P.Bhatta AN (REC)
2llite
Urban Settlement 23 .04 636 RESOURCES AT-2
SR 1 casehold Bound mm Road £ 3 Checkesd [ F. Komer CMESC)H
Induariz] Sartlamant 1.43 030 - ary (LISS-TV) of the year 2016
= Total Settlem ent 31.42 8.67 e Settlem ent J. Aoowd [N Eoweh | [OMMGeoratica)
2 || water Bodies |Rivess, Lakes, Males 2o 13 57 374 CP"P gt 2222 = i I3 e g
. A Wi bitea G 5 r o
bl ATl Total 3624 1M .0 Lompumy | Dire No. HQFEMS A4 1603 REV Mo = -
- -
-~ T T L] L T T o
85°24'0"E 85°24'30"E 86°25"0"E 85°25"30"E 85°26"0"E 85°26'30"E =

561410027

15




CMPDI
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DHORI OCP
g z
Iz [=]
-g = gy aticn Waorks hop | &
P 2
8
Ares Statizdes-Dhori OCP (2016)
Clazzes Area
LevelT Levwel II Colour InHec. | % ofTotal
Forest Area  |n.oe Forsx 0
Op=n Forest 0
= Total Forest {A) [
H =
2 |scrube Scrubs (B) 3420 £
g Plantation  |5ocis) Foresoy o -2
Dlsntstion on OEDumg 126 &8
Plantstion on Backfill 545
Total Plantation {(C) 775
Total Vegetation (A-B-C) 12374 42.04
Agriculture | ceon 7and 0 0
Fallow Land 704 27
Total Aericultural Land 794 2.7
§ Alining Area | g Guarry 13.00 445 =
=
E - Cozl Dumg 1.1z 038 | &
] OE Dump 15.08 BE2 g
Backfill 17.02 508
Adrvenca Mining L1} [v]
Water Tillad Quamy 8.7 3ET = Central Coalfields Limited (CCL), Ranchi
Total Aining Area T4TH 5l Title Land Reclamation Monitoring of OC Projects JTeb Mo,
W nd  |was Lang = = = o 361410027
Sand Body 407 160 Sub ject . Activity | Name Daizmtion Sigmaturs | Date
= Plate-6 Land reclamation status on
e Total Wasteland 12.96 44 Dhori OCP  based on | Preparsd | B, Bhatta AM(ESC) z
S |settlement: (o) oprpement 5.7 104 ind Satellite Diata =
Z E 3 naex RESOURCESAT-2 -z
7 Urhen Ssttlement 62.57 21.26 — (LISS IV} of the vear 2016 Cherl=d | B Kumar CM(ESC) fa
Indsstris] Settlement 1.57 033 s Leaschold Boundary mem Road = &
=r J Approved | M. P. Singh GG zomatics)
Total Settlement 60.584 2373 : ]
. 3 —— i Cﬂlip [4 ] 02 04 08
Water Bodies |Rivers, Lattes, Matss aec. 508 17 Seltienicnt LETL é g Sl Krng | Shest
ATl Tomal 20432 100 Barcl/ A Wiikliva Coopoy | DrgNo.  HQREM6 A4 16 03 REV No.
T T T T T T
B85°58'0"E B5°58'30"E B5°59'0"E B5°59'30"E 86°0°0"E B86°0'30"E B6°1'0"E
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N
BOKARO OCP |
Area Statistics- Bokaro OCP (2016)
Clazzaz
F [reverr Level T Colour In Hec. =
£ [Forestaren |p o Forea o B
:N" Open Forast ] z
Total Forest (A) 0 -
Scrubs Scrube (B) 11853
Plantation  |30000 Forestry 58.54
Plantation on 0B Dump 545
= Plantation on Baclfill 10102
g Total Plantation (C) 165.01 E
2 Total Vegetation (A=B+C) 28354 B ;
8 [Rericuicure CropLand o =
Fallow Land 71.18
Total Agricultural Land 7118
Mining Area |Coq) Quarny 6.44
Coal Dump 0
:z OB Dump 10.08 z
? 3 Bacl#ill 65.32 _§
8 Advance Mining o &
Water filled Quarcy 4245
Total Mining Area 12829
Wasteland  |ywage Land 15.01 2.47 Customer Central Coalfields Limited (CCL), Ranchi
Sand Body 42.09 .93 Title L ard B eclamation Monitoring of OC Projects ‘0‘351’;1!410{&?
E fotal e S cai Plate-7 Subject Activity | Name Desigration Sigrawrs | Dae | =
%_ Settlements |g. 3 sottlement 14.19 233 R Lol v ot i it on N F— VP :
bl Ushan Settlement 30.5 5.02 3 ateflite Diata 2
o Tnduteial Settlement 1.69 0.28 ioliLeasehold Boundary  mmmm Road || (156 10 ofthe vmer 2016 | CEClee |R.Komer | CM@SO) 2
Total Settlement 46,38 7.63 Approved | NP Sinzh | GG sometics)
Water Bodies|Rivers, Lalss, Nalas stc. ﬁ 20.81 3.42 &5 Detilsmiont et Fail Cﬂljﬂt.ll' Seals i o: s ol gpoa
All Total 6073 100 ANk Copey | D1z Mo,  HQREM7 4416 3 REV No.
85°55'0"F 85°55'30"E B5°56'0"E 85°56'30"E B5°57'0"E 85°57'30"E 85°58'0"F
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N
KARGALI OCP f
E Area Statistics- Kargali OCP (2016) 7
5 Classes Area 4
8 |revel1 Levelll Colour InHec. | % of Total 5
Forest Area  |ponee Fores o o
Open Forast 1 o
Total Forest (A) [ 0
Scrubs Scrube (B) 175.39 234
= Plantation  |zq:0ia1 Forestoy 7296 929
: i Plantation on OB Dumy 103.53 13.19 E
s Plantation on BaclAll 174 022 ;
& Total Plantation (C) 178.23 22,70 o
Total Vegetation(A=B-C) 353.62 45.05
Agriculture | connTang 0 0
Fallow Land 422 0.54
Total Agricultural Land 422 0.54
z |Minine Area |coal Quanry 7625 9.71
g A Coal Dump o 0.00 E
= OB Dumg 154.59 18.68 E
o~
Backall 0.12 0.02
Advarce Mining o 0.00
Water filled Quarry 2583 3329
e e | Costomer Central Codlficlds Limited (CCL), Ranchi
= Title L and R eclamation Momnitoring of OC Projects LIGIE =
s Sand Body 0.04 0.01 561410027 £
oﬁ Total Wazteland 2,09 027 Plate_ 8 ]E:i:::ctmﬁ i Activity MName Drazipns tion Signs twre | Date —§
8 |Settlements |pyra sertiement 11748 1497 T ik OPT Vgl o | memes |[monti AM@SO) &
Urban Settlement 3299 420 Index ;{;noﬂsRDg; -
Industrial Settlement 4.5 1.5 Bos Leasehold Boundary == Road (LISS IV} of the vear 2016 | CHked | R.RKumar | CAMRSC)
Total Settlement 164.97 21.02 R J Approved | N.P. Singh GM{Geomatics)
Water Bodies| Rivars Lakss, Nals ate. 331 0.42 = Settlement A " cmpat |.....9 0o o 05 | spes:
A1l Total 785 100.00 it Jﬁk-ﬂhf«wq DreWo. HQREMSE A416 G REV No.
85°56'30°E 85°57"07E 85°57"30°E 85°58"0"E 85°58'30"E 85°68'07E 85°59'30"E
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- N
RAJHARA OCP
Area Statistics- Rajhara OCP (2016)
Classes Ares g P i =
-
=z Levell Level IT Colour In Hae, 0% of Total - g
_g Forezt Area E
= -1 Diense Forast 1] 0 =
= Opan Forsst o 0
Total Fore=zt {A) o L]
Scrubs Scrubs (B) 10315 14.01
Plantation  |go0iy Forsstry 0 0 g
—J
= Plantation on OB Dump 0 0 E=
< z
= Plantation on Backdill 0 0 S
:
= Total Plantation (C) o 0
Total Vegetation{A-B-C) 10315 14.01
Agriculture | coonT ang 2315 314
Fallow Land 33585 4361 F
=)
E Total Agricultural Land 3z 48.75 = :
& ~||Mining Area | £oat Quarry 3854 5.23 A
= Coal Dump o 0.00 R arE kS ;

OB Dump 78 1.06 ]

Backfill 0 0.00 "

Advance Mining 0 0.00 :
£ Water filled Quarry 1492 2, KOEL RIVER ] : =
_— . -~
g Total Mining Area 6126 8.32
| [Wasteland  |vwases Lend 11197 1521 Customer Central Coalfields Limited (CCL), Ranchi

el Title L and B eclamation Monitorinz of OC Projects Jon .
Sand Body 1189 1.61 ng a 561410027
Total Wasteland 123.86 16.82 Plate 9 Subject Activity Nams= Drasigns fion Signature | Dats
Sattl - - - Land reclamation statvs on F
- ettlements |Rural Sattlement 2744 373 Rajhara OCP bassd on |PBrepersd | P Bhans AM (R5C) k=
Batellite Diata =
= Urban Szttlamen 1] 0.00
& . ” : s RS OUR IR 2 Chacked | R Kumar CM (RSC) :7’.
§ Industrial Szttlement 2.42 0.33 r"!]__.ﬂsehold Boundary s Road (LISS IV} of the year 2016 L 7
111 o -
o Total Settlement 21986 4,06 % J. Approved | N.P. Singh GM{Gzomatics)
®  Set t - 75 5
Water Bodies|Rivers, Lakes, Nalas te. 5923 .04 N CMPGRLE [0 oz o [skes
All Total 73636 100.00 AN Kita Conpay [ DreWo.  HQREMES 4415 @3 REV No.
1 1 | 1 1 1 1 1
B4°0'0"E 84°0'30"E 84°1'0"E B4°1'30"E 84°2°0"E 84°2'30"E B4°3'0"E 84°3'30"E 84°4'0"E
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85°21'0"E 85°21'30"E 85°22"0"E 85°22'30"E 85°23"0"E
L 1 1 L 1
£ |RELIGERA OCP ”
#7 s
= &
A S
™~
Area Statizticz-Religera OCP (2016)
Clazzes Area
Level I Level I Colour In Hec. 04 of Total
Forest Area Dansz Foraat Q 0
Open Forast 3.35 1.11
Total Forest (A) 3.35 1.11
F |lscrum Scrubs (B) 06 58 3201
= ) =
£ J|Flantation 50000 Fossary 33.15 1099 =
= o
"g Plantstion on OB Dump .73 322 =
Plantztion on Backfill 0 0 R
Total Flantation {C) 41 88 1421
Total Vegetation{A~E~C) 142 81 4733
Agriculture | frop Land ] 0.00
Fzllow Land 3.58 1.12
Total Agricultural Land 3.58 1.19 : i
Mining Area |oooy Guarry 22.68 083 = -
- Cezl Dump 3.56 1.1%
= F
T OB Dump 69.25 2285 =
o =
= Backfill ] 0.00 E
Advancs Mining 0 0.00 b
Watar fillad Qusrry 27.45 .10
Total AMining Area 12992 4306 Cristomear Central Coalfields Limited (CCL), R anchi
Waszteland - = e = = =
et e i S R Tile L and Reclamation Monitoring of OC Projects h"_lg‘;ﬂﬂm?
Sand Body o .00 2
Subject Activity | Mame Deesizrmtion Signature | Date
Fotal Wasicland 49 =L Plate'1 0 Land reclamation status on
Settlements |pooy ®irlemant 587 228 Rezligera OCP based on | Preparsd | P.Bhatta AM(BSC)
= s S5 A Satellite Data
= ; t) ttlement - i
= RESOURCESAT-2 =
e : 5 (LISS-IV) of the year 201 | Cooci=d | B Komar CMESC) =
E Industrizl Settlemant 1.34 0.44 = % | =
b : "
= Total Settlement 20.47 6.78 . | #pproved | NP Sinsh | GM{Geonmtics) b
- -
Water Bodies |Fivers, Lakas, MNalszaic. 0.38 0.13 ”‘P Sealer 3 15 22 e Sheat L
AN Tetal 30178 100.00 D No. HOEEM 10 A4 1605 REV Na
T T T T T
85210 "E 85%21'30"E 85 22"'0"E 85%22'30"E 85%23'0"E
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N
SARUBERA OCP
F
= -
2] S
o Area Statistics- Sarubera OCP (2016) [ uﬁ
-~
Clazze= Area 4]
Level T Level I Colour InHec. | % of Total
Foreat Area Diens= Forast (1]
Open Forast 791
= Total Forest (4) 7.91
L z
§ | Serubs Scrubsz (B) 19.72 E
g, ||Flantation  lsooiz) Forsetoy 0.38 3
-~ [
Plantation on OB Dum: 321 &8
Plantation on Baclchill (1]
Total Plantation (C) 8.09
Total Vegetation(A~B-C) 245,18 38,72
z ||Aerieulture eoonTang 30.17 4.4
§ - FallowLand 136.66 19.91 E
= Total Agricultural Land 166.83 24.31 E
Mining Area | coat Quarey 16.83 2.45 K
Coal Dump 0 [
OB Dumg 4925 7.18
Backatl 145 0.22 Index
=
£ Advanes Mining 0 0 Fo=Lacchold Bonndery  mmm Foad =
= £
- -
Water fillad Quarry 10.73 1.56 : | &
g *  Settlement —+—  Rail Plate-11 T
b Total Mining Area 78.3 1141 =
Wasteland i - - : =
W¥aateland L6221 2417 |[Costomer Central Coalfields Limitsd (CCL ), Ranchi
Sané Body o o Title Land Reclamation Monitoring of OC Projects '0121:?41092_
Total Wazteland 165.91 24.17 . e [ ey e
Settements |p, i1 Sattlement 923 134 Land reclamstion stetus on
- Szrubara OCF based on |Prepersd | P.Bhatts AN (RS
— Urban Szttlemeant 1] 1] Satzllite Datz 7z
= = RESOURCESAT-2 = =
3 Industrial Settlement 1248 1.82 (LISS-I'7) of the year 201¢ | Checked R Kuveme | CMRSC) - -
bl
= Total Settlement 21.72 3.16 g Approved | M. B Singh GMiGeomatics) :"':
Water Bodies|Rivers, Lalees, Malas ste. 8.41 1.23 L PRI e Shest
All Total 686.35 100 ANMeikirsCopmy  [Drada.  BOREMITI A41503 REV Na.
T T T T T T T
85°31'30"E 85°32'0"E 85°32'30"E 85°33'0"E 85°33'30"E 85°34'0"E B5°34'30"E 85°35'0"E
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23.7477,85.53977, 336.0m
119/12/2016 12:20:54 p.m.

Photo 1: Plantation on OB Dump (Ara OCP)

23.6517/1, 85 ?7566 301.0m, 305°
21/12 2016 10:07:31 a.m.

Ay, * T TR TR

Photo 2 Plantation on OB Dump (Bhurkunda OCP)
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o 123.76347,86.01927, 156.0m, 311°
o £ 23/12/201611:24:35a.m.

Photo 3: Plantation on River Embankment (Pichri OCP)

2375513, 85.55392, 313.0m
19/12/2016 10:58:51 a.m.

Photo 4: Plantation on OB Dump (Sarubera OCP)
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Photo 5: Plantation on OB Dump (Kargali OCP)

23.78202,85.94289, 164.0m, 160°
22/12/2016 1:12:20 p.m.

Photo 6: Plantation on Backfill (Bokaro OCP)
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