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Executive Summary

1.0  Project Land restoration / reclamation monitoring of 12 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 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

e Out of the total mine leasehold area of 9045.85 hectares of the 12
OC projects Viz. Tetriakhar, Dakra, Magadh, Amrapali, Giddi-A,
Pundi, Kedla, Jarangdih, Kathara, Konar, Karo & Karma
considered for monitoring during year 2015; total excavated area
is only 2013.99 ha out of which 589.34 ha area (29.26%) has been
planted, 827.05 ha area (41.07%) has been backfilled and 597.60
ha area (29.67%) is under active mining. It is evident from the
analysis that 70.33% area of the OC projects have already been
reclaimed and balance 29.67% area is under active mining.
Project wise details are given in Table-1 & Fig -1.

e Of the total area reclaimed by CCL, 29.26% is under biological
reclamation (plantation) and 41.07% is wunder technical
reclamation. Out of 12 projects of CCL, Dakra OCP ranks on top for
land reclamation (87.15%) followed by Kathara OCP (81.34%) and
Kedla OCP (79.88%).

e Magadh, Amrapali and Konar are now operating projects, and the
current status has been analyzed.
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Table -1

Projectwise Land Reclamation Status in Opencast Projects of CCL

based on Satellite Data of the year 2015

Area in Ha.

(% Calculated in terms of Total Excavated Area)

Biological Reclamation

Technical Reclamation

Under Active

Total Excavated

Area under

Sl. Project (Plantation/ Vegetation) (Under Backfilling) Mining Area Reclamation

No. |[Name Leasehold .. .. ) . I [ R
. ii i iii iii iv iv fi+Hiii+iv | fi+iii+iv [ §i+idi ii+iii
Year 2012 2015 2012 2015 2012 2015 2012 2015 2012 2015 2012 2015
1 Teteriakhar 205 205.59 3.46 1.46 3.4 36.29 21.25 28.21 28.11 65.96 6.86 37.75
12.31 2.21 12.10 55.02 75.60 42.77 24.40 57.23
2 Dakra 252.52 252.52 44.82 38.71 47.05 82.79 26.74 17.91 118.61 139.41 91.87 121.50
37.79 27.77 39.67 59.39 22.59 12.85 77.46 87.15
3 Magadh * 1571 1704 0.00 0.00 0.00 20.35 0.00 16.97 0.00 37.32 0.00 20.35
0.00 0.00 0.00 54.53 0.00 45.47 0.00 54.53
q Amrapali * 1520 1300 0.00 0.00 0.00 59.30 0.00 119.86 0.00 179.16 0.00 59.30
0.00 0.00 0.00 33.10 0.00 66.90 0.00 33.10
5 Giddi-A 494 494.2 103.04 122.43 106.40 106.51 83.22 82.83 292.66 311.77 209.44 228.94
35.21 39.27 36.36 34.16 28.44 26.57 71.56 73.43
6 Pundi * 852 1357.2 35.24 38.24 53.28 57.55 43.54 40.94 132.06 136.73 88.52 95.79
26.68 27.97 40.35 42.09 32.97 29.94 67.03 70.06

7 Kedla * 901 1157.43 11.37 28.51 127.75 145.30 73.51 43.77 212.63 217.58 139.12 | 173.81
5.35 13.10 60.08 66.78 34.57 20.12 65.43 79.88
8 Jarangdih *| 494.52 179.05 184.57 27.19 34.85 38.02 33.38 25.30 252.80 90.51 219.42 65.21
73.01 30.04 13.79 42.01 13.20 27.95 86.80 72.05

9 Kathara 792.81 792.52 198.08 228.88 135.82 183.39 127.86 94.58 461.76 506.85 333.90 | 412.27
42.90 45.16 29.41 36.18 27.69 18.66 72.31 81.34
10 |Konar * 308.69 729.4 0.00 51.27 0.00 20.62 0.00 61.58 0.00 133.47 0.00 71.89
0.00 38.41 0.00 15.45 0.00 46.14 0.00 53.86
11 Karo * 1204 575 64.40 42.08 30.77 56.38 38.00 42.10 133.17 140.56 95.17 98.46
48.36 29.94 23.11 40.11 28.53 29.95 71.47 70.05
12 |Karma 298.96 298.96 6.85 10.57 27.86 20.55 18.43 23.55 53.14 54.67 34.71 31.12
12.89 19.33 52.43 37.59 34.68 43.08 65.32 56.92

TOTAL (CCL) 8894.50 | 9045.87 651.83 589.34 567.18 827.05 465.93 597.60 | 1684.94 | 2013.99|1219.01|1416.39
38.69 29.26 33.66 41.07 27.65 29.67 18.94 22.26 72.35 70.33

* Leasehold is modified in 2015 w.r.t. 2012
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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 most scarce
natural resource in our country. Mining is a site specific industry and it could not be shifted
anywhere else from the location where mineral occurs. It is a fact that surface mining
activities do effect the land environment due to ground breaking. Therefore, there is an
urgent need to reclaim and restore the mined out land for its productive use for sustainable
development of mining. This will not only mitigate environmental degradation, but would
also help in creating a more congenial environment for land acquisition by coal companies

in future.

Keeping above in view, 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, CMPDI 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
2015 carried out for 12 OC projects of Central Coalfields Ltd. producing less than 5 mcm

(Coal+OB) per annum.

Job No 561410027 (CCL) 1
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2.0

3.0

3.1

Objective

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

protection.
Methodology

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

given in given in fig 2. Following steps are involved in land reclamation /restoration

monitoring:
Basic Data . . Data Source | 1 Secondary Data Topographical
1 \ Maps |
| (Scale 1:50,000)
Pre-
- processing, geometric
IRS - " correction, rectification
(LISS -1IV) & geo -refrencing

Enhm:g:n.nt | : Creation of Vector
‘ Geocoded FCC Database

(Drainage, Road, Railway |
G'"'faﬂm network, Block
Training set | boundary, Forest
Identification Boundary etc.)

— _‘FinallandFinclamatlon

Signature
Generation |
Training Set
| ) Refinement

Pre-Field
Classification

map

—

Fail

| Methodology for Land Reclamation Henitoring I

Pass

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

procured for creation of vector database.
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3.2

Satellite Data Processing: Satellite data are processed using ERDAS IMAGINE digital

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

Rectification & Georeferencing: 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 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.

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.

Job No 561410027 (CCL) 3
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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 v.

14 software and given in table 2.

e Overlay of Vector data base
Vector data base created based on secondary data. Vector layer like drainage, railway line,
leasehold boundary, forest boundary etc. are superimposed on the image as vector layer in
the Arc GIS database.

e Pre-field map preparation

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

3.3 Ground Truthing:
Selective ground verification of the land use classes 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.

Job No 561410027 (CCL) 4
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4.0 Land Reclamation Status in Central Coalfields Ltd.

4.1  Following 12 OC projects producing less than 5 million m3. (Coal + OB together) of Central
Coalfields Ltd. have been taken up during the year 2015 for land reclamation monitoring:

= Teteriakhar

= Dakra

= Magadh

= Amrapali

= Giddi-A

= Pundi

= Kedla

= Jarangdih

= Kathara

= Konar

= Karo

» Karma

4.2  Area statistics of different land use classes present in OC projects in the year 2015 is given
in Table 2. Land use maps derived from the satellite data is given in Plate no. 1 to 12. Land
use statuses are shown in Fig. 3 — 14 and field photographs showing plantation and

backfilled area in mining projects are shown in photos 1-5.

4.3  Leasehold of Konar OCP has increased from 308.69 ha to 729.4 ha due to mine
expansion and amalgation with Khasmahal OCP. Also infrastructural development like
washery and FBC plant are coming up in 2015-16. The modification of Karo leasehold

is done as per approved project plan for 11/15 mty.

4.4  Study reveals that 70.33% of excavated area has already been reclaimed by CCL in the

OC projects, out of which 29.26% area has been planted and 41.07% area are backfilled.

Job No 561410027 (CCL) 5
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4.5  After analyzing the satellite data of year 2015, it is evident that plantation carried out on
backfilled area, OB dumps as well as under social forestry in all the 12 mines of CCL taken
up for study, has reached 29.26% till now. It can also be seen from the Table.1 that the

total area of reclamation has reached 70.33% till the year 2015.
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Table 5.1
Table 5.1 : STATUS OF LAND RECLAMATION IN CENTRAL COALFIELDS LIMITED BASED ON SATELLITE DATA OF THE YEAR 2015

(Area in Ha)

TETERIAKHAR DAKRA MAGADH ANMRAPALI GIDDI-A PUNDI KEDLA JARANGDIH KATHARA KONAR KARO KARMA TOTAL

Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | % Area | %

£ |Dense Forest [ 002 | 001 | 000 000 | 5317 312 | 475 321 | 000 000 | 18158 1338 | 004 = 000 | 000 000 | 000 = 000 | 906l 1242 | 6661 1158 | 0.00 | 000 | 43378 480
& |Open Forest e 000 000 | 000 000 | 16821 987 | 21529 1656 | 0.00 = 000 | 23647 1742 | 17408 1504 | 000 & 000 | 002 = 000 |[249.43 3420 [ 10290 17.90 | 2328 | 7.79 | 1160.68 12.93
Total Forest (A) 002 | 001 | 000 [ 000 | 22138 1299 | 257.04 [ 1977 | 0.00 [ 000 | 418.05] 3080 | 17422 [ 1504 | 000 [ 000 | 002 | 000 [34004] 4662 | 16050 ] 20.48 | 2328 | 7.79 | 160346 [ 17.73
é e (3] | | 6155 | 20.04 | 52.04 | 2029 | 30454 | 17.87 | 256,65 | 19.74 | 5063 [ 1045 [ 31404 | 2314 | 40719 | 3518 | 28.08 | 15.68 | 6631 | 837 [11241] 1541 [ 12565 ] 21.85 [ 89.86 [ 30.05 [ 1869.95] 20.67
z [Social Forestry e 000 000 | 958 373 | 000 000 | 000 000 | 1322 268 | 135 010 | 146 013 | 1650 921 | 7502 947 | 2069 284 | 1590 277 | 134 | 045 | 15506 171
= |PlntaononoBDump [ | 000 000 | 490 191 | 000 000 | 000 000 | 4157 841 | 2303 169 | 27.05 234 | 350 196 | 12203 1540 | 270 372 | 1083 189 | 923 | 309 | 26924 298
= |Plntatonon Backfil [ | 000 000 | 2423 945 | 000 000 | 000 000 |67.640 1368 | 1386 102 | 000 000 | 7.9 402 | 3183 402 | 348 048 | 1188 207 | 000 | 000 | 16011 177
Total Plantation(Biological ReclamationC) | 0.00 | 0.00 [ 38.72 | 15.09 | 0.00 [ 0.00 | 0.00 [ 0.00 [122.43] 24.77 | 38.24 | 2581 | 2851 [ 2.47 | 2719 [ 15.19 | 228.88 | 28.89 | 51.27 [ 7.04 | 38.61 [ 6.73 | 10.57 | 354 | 58441 [ 6.46
Total Vegetation (A+B+C) 6157 | 29.95 | 90.75 | 35.38 | 525.92 | 30.86 | 513.60 | 39.51 | 174.06] 35.22 | 770.33 | 56.75 | 609.82 | 52.69 | 55.27 | 3087 | 295.21 | 37.26 [503.72] 69.07 | 333.77] 58.06 [ 123.71] 41.38 | 4057.82| 44.86
Coal Quarry B 1901 | 924 | 1204 | 469 | 1697 @ 100 | 9240 | 7.41 | 1443 | 29 | 1047 | 075 | 1772 | 153 | 17.88 | 9.99 | 3744 | 472 | 4954 | 679 | 3820 | 664 | 1150 | 388 | 33739 | 373

< |Coal Dump [ 583 | 284 | 193 | 045 | 000 | 000 | 2138 @ 164 | 822 166 | 975 | 072 | 947 | 082 | 373 | 208 | 1591 | 201 | 960 | 132 | 791 | 138 | 283 | 095 | 9656 107
= |Advance Quamysie [ | 000 | 000 | 000 | 000 | 000 000 | 608 & 047 | 100 020 | 245 | 0.8 | 034 | 003 | 000 000 | 000 | 000 | 000 | 000 | 000 | 000 | 215 | 072 | 1202 @ 013
& |Quarry Filled with Water 337 | 164 | 394 | 154 | 000 000 | 000 & 000 | 5918 1197 | 1857 | 137 | 1624 | 140 | 369 & 206 | 4123 | 520 | 244 | 033 | 273 | 047 | 698 | 233 | 15837 @175
Total Area under Active Mining 28211372 | 1791 ] 6.68 | 16.97 | 1.00 [119.86| 9.22 [ 82.83 | 16.75 | 40.94 [ 3.02 | 43.77 | 3.78 [ 25.30 | 14.13 | 9458 [ 11.93 [ 6158 | 8.44 | 4884 | 849 | 2355 7.88 | 604.34 | 6.68

2 |Barren OB dup 3620 | 1765 | 3794 | 1479 | 2035 | 119 | 5030 | 456 | 079 | 016 | 2649 | 195 | 9557 826 | 951 | 531 | 12400 | 1565 | 2036 | 279 | 30.08 | 523 | 2055 | 687 | 48123 | 532
= |Area Under Backfiling  [IER0N] 000 | 000 | 4485 | 17.48 | 000 | 000 | 000 & 000 |10572 2139 | 3106 | 230 | 4973 | 430 | 2851 1593 | 5039 | 749 | 026 | 004 | 1411 | 245 | 000 | 000 | 33363 @ 369
& [Total Area under Technical Reclamation | 36.29 | 17.65 | 82.79 | 32.27 | 20.35 | 1.19 | 59.30 | 456 [106.51] 21.55 | 5755 | 4.25 | 14530 | 1256 | 38.02 | 21.24 | 183.39 | 23.14 [ 20.62 | 283 [ 44.19 [ 7.68 | 20.55 | 6.87 | 81486 | 9.01
Total Area under Mine Operation 6450 | 31.37 [100.70] 38.95 | 37.32 | 2.19 [179.16 | 13.78 [ 189.34] 38.30 | 98.49 | 7.27 | 189.07 [ 16.34 | 63.32 | 35.37 | 277.97 | 3507 [ 82.20 | 11.27 [ 93.03 | 16.17 [ 44.10 | 14.75 [1419.20] 15.69
é Waste Lands ] 2072 | 1446 | 1671 690 | 16594 973 | 24175 186 | 2147 437 | 12031 953 | 7377 | 637 | 2051 | 1201 | 4296 | 542 | 2207 303 | 59.89 1041 | 39.73 | 1329 | 86483 = 960
@ |Fly AshPond/Sand Body [ | 000 | 000 | 000 | 000 | 580 034 | 1225 094 | 600 121 | 302 | 022 | 067 | 006 | 097 054 | 988 | 125 | 000 | 000 | 000 = 000 | 975 | 326 | 4834 053
£ [Total Wastelands 2972 | 1446 | 1671 | 6.90 [171.74] 10.07 [ 254.00 [ 19.54 [ 27.47 [ 558 [132.33] 075 | 7444 | 643 | 2248 [ 1255 | 5284 | 6.67 [ 22.07 [ 3.03 [ 59.89 [ 10.41 | 49.48 [ 16.55 | 91317 | 10.13
& |Resenvoir, nallah, ponds etc [ 620 | 302 | 412 | 160 | 1743 | 102 | 2163 | 166 | 1821 368 | 892 | 066 | 1653 | 142 | 228 | 128 | 545 | 068 | 044 | 006 | 121 | 021 | 1194 | 4 | 11436 @ 126
= [Total Waterbodies 6.20 [ 3.02 | 412 | 1.60 [ 1743 [ 1.02 [ 2163 ] 166 | 1821 ] 368 | 892 | 0.66 | 1653 | 142 | 228 | 128 | 545 [ 068 | 044 [ 006 [ 121 [ 021 [11.94 [ 400 [ 11436 | 1.26
£ |crop Lands 001 | 000 | 000 000 | 20108 17.10 | 97.32 = 749 | 000 000 | 127.27 938 | 145 | 013 | 062 034 | 2021 254 | 69 | 095 | 009 002 | 000 | 000 | 54501 602
2 |Fallow Lands 471 2077 | 167 | 066 | 65297 3832 | 22011 1693 | 320 | 067 | 187.06 1378 | 20211 1746 | 000 000 | 5398 = 681 | 5434 | 7.45 | 57.94 | 1008 | 6285 | 21.02 | 15303 17.01
& [Total Agricuiture 4272 ] 2077 | 1.67 | 0.66 |944.05 ] 55.42 [317.43] 24.42 [ 3.29 [ 0.67 [314.33] 23.16 | 203.56 | 17.59 | 0.62 | 034 | 7419 | 9.35 [61.30 [ 840 [ 58.03 [ 10.10 | 62.85 | 21.02 [2084.04] 23.03
o |Urban Settlement 0 001 | 000 | 1287 | 541 | 000 000 | 000 @ 000 | 6115 1237 | 690 | 051 | 2672 | 231 | 3196  17.85 | 4083 | 515 | 5121 | 7.02 | 1993 | 346 | 000 | 000 | 25158 @ 278
2 |Rural Settlement | 000 | 000 | 1056 | 451 | 754 | 044 | 1151 @ 089 | 000 = 000 | 2077 | 160 | 2614 | 226 | 000 & 000 | 672 | 08 | 597 | 081 | 606 | 105 | 552 | 185 | 10179 @ 113
E |Industrial Settlement 087 | 043 | 1514 | 629 | 000 000 | 258 | 020 | 2068 418 | 413 | 030 | 1015 | 096 | 312 174 | 3040 | 497 | 249 | 034 | 308 | 054 | 136 | 045 | 10400 115
* [Total Settlements 088 | 043 [ 3857|1621 | 754 | 044 | 1400 [ 1.09 | 81.83 [ 1655 | 32.80 | 241 | 64.01 | 553 | 35.08 [ 1959 | 86.95 | 10.97 | 50.67 | 8.17 [ 20.07 | 5.05 | 6.88 | 2.30 | 457.37 | 5.06
GRAND TOTAL 205,591 100.00 [ 252,52 100.00 [1704.00] 100.00[1300.00[ 100.00] 494.20 100.00]1357.20] 100.00] 1157.43 100.00] 179.05[ 100.00] 79252 | 100.00 [729.40] 100.00]575.00] 100.00] 298.96] 100.00[ 904587 [ 100.03
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data ofthe year 2015, Cheded |R Kumar | CAGeomatics)
df' Approved | NP Siagn | UGeomatics
cmpar . o m— e E
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DregNa HQREM A4 1501 =EvNG @
Plate-1

Job No 561410027 (CCL)



CMPDI

I a T = -
S OTE SIS S RS g Area Statistics - DAKRA OCP 2015
E Classes Colour Area
B Area | W of
N & Levell LevellI (Hec) | Total
Densze Forest 0.00] 0.00
W E [Forest Land Open Forest 000 0.00
Total Forest Land 0.00]  0.00
5 Scrubs 52.04] 2029
Social Forestry 9.58 373
: Plantation on OB 4.90 19
Plantation Ared | tation on Backfil M| 945
Total Plantation Area 38.71 1509

- Total Vegetation 90.75] 3538

£ z Crop land 000 000

F7 | S |Agriculture Land|Fallow Land 16/ 065

2 ; Total Agriculture Land 1.67] 0.66

= Waste Land - 16.711 6.90
. Sand Body
[Waste Land < Pond
Total Waste Land
(Coal Quarry
Bawezn OB Dump
Water Filled Qry
Total Mining Area

% = Urban Setlements

o 'g S sl - Rutal § ettlements

I ] Indnstrial Setflements

S =M Total Settlement Area

= River/ Ponds
[TotalArea [ [ 252.52[ 100.00
To Ranchi

CiEf ey Central Coalfields Limited

Tide T,
Land Raclamation Monitoring of OC Project .

| Subject Acfvity | Neme Tesizetion Simanrs | Dee

Lawd Reclawmti

Legend of DAKRA OCP baed | PrPosd | 45422 E@%

= m the :aklite data of

o Road r-d the vear 2015 Chedead | R Kumer | CAEGeomatics)

o = o

: ——+ Railway -z o | Amrovet 1B sinzn | @ceamatic)

q |8 empdi | =
=, oo o E AP S Snast 1
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Area Statistics- Magadh OCF (2015)
= Classes Area
S J Level T LevelTD | colour mHa | teofTatal|| =
Ll L
a Forest Area |1 Fora 53.17 ERSIN | 3=
Open Fosest 16821 oR7 'ﬁ
Total Forest {4) 22138 1288
= Scrubs Scrubs (B) 20454 1787
'% Flantation |SociziForestry o L =
z Dlntztion cn OB Dump o + L §
b Plentztion on Backdill 0 0 =
Total Flantation {C ) [ [ £
Total Vezetation] A+B+C) 51502 3086
= Agriculture |CsopLand 20108 171
§ 4 Index FallowLznd 65297 | 3832 G5
To Darki o
& ek =— 04408 | 5542 |-
Lazssahold Boundary Road PP TSP — =
- mmE Area 1887 1 P
0
- Setilemant
= 2035 118
2 ] 0 =
o ] " PN B
2 Customer Centra] Coalfislds Linvitad (CCL) - Advancs Mining o o | §
b} Tifle Land Rectsmation Monitoring of O Projec s SEL410007 Water filled Qreery o =
e e = o Total Minin= Area 118 F
Subi R b B = Wasteland | WasteLand 273
=
o Land raiammicn stazos of Magasn | Frepared | Fepesiea Bmem | A3 REC) Sand Bodw 034 -
oo - O b % malitm Tatx | g T - =
2 I‘-’f-of::n;m]_‘ = Dot [LE Total Wasteland 10.07 )
] Checded | R Sum= M sy Settlements |Furs] Settles ont LESI
Thten Settlement o o o
Appreved [P Sk Gl (G i) Industriz] Settlement o o
= é CW‘& Sode? 32 124 o= 3l P 754 044
= - | [ = '3 h - =
2 Plate-3 Sl A il gy [ | [Water Boded e | 1o || 3
= All Total 1704 100 &
5 T T T T T T T T T T T T =
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AMRAPALI OCP N Area Statistivs Amrpali OCP (2015)
A Classes Area
Level I Level IT Colour In Ha |%ofTotall
Forest AT |Donew Forest 41.75 321
Open Forest 21529 16.56
Total Forest {4) 257 04 18.77 =
Scrubs Scrubs (B) 256 65 19.74 g
Plantation | Sacisl Forestry [) o u%
Fhntation on OF Dump [} o b3
£ Plantation on Backfill 0 0
= Total Plantation (C ) 0 []
E Total Vege tation(A~B=C) 51369 | 3es1
o Agriculture | Crop Land 87.32 7.49 =
fi’ Fallow Land 22011 16.93 —ﬁ
@ Total Agricultural Land 31743 | 2442 f
AMining Area |CpzlQuarry o024 7.11
Coal Dump 2138 1.64
OE Dump 583 4.56
Baclfill [ 0 =
Advanca Miging 6.08 047 | e
Water filled Qrmmry 0 0 r"g
Total Mining Area 178 16 13.78 f
Wasteland Waste Land 24175 18.6
Snd Body 12.25 0.94
Total Wasteland 254 1954
Settlements |Fural Settlement 11.51 0.89 z
Trhan Settlement [/ o B>
Industsial Setrlement 2.58 0.2 g
Total Settlement 14.00 1.08
Customer Central Coalficlds Limitad (CCL) Wate r Bodies |Rivers, Lakes Nalss atc. 21.63 1.66
Title Land Reclsmation Monitoring of OC Brojects flatp0zy |ALToml 1300 100 B
Aonie | Name Degmaton Sizmarure | Dure _:g
Subject 0
Land  saclamasion  atams  of |FrPamd | FoymiaEme | AMRSCH -ﬁ
s Ao —_— s
Checked | R Fomer CMESCH
Appreved | NP Sigh GM(Caeammin ) =
Plate'4 c”"f,d" Sole oy ey e S —:E
ﬂ#.' Dz N HQREM A415 04 REV a0 ﬁ
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23"41'30"M

23"40'30"M

23"42'0"N

23"41'0"N

Area Stafistics - GIDDI-A OCP 2015

Clazzez Colour Area
Area % of
Levell LevelIl (Hee) | Total
D=ns= Forsst 0.00 0.00
[Forast Land O'pen Forast 0.00 0.00
T otal Forest Land 0.00 0,00
Seruhbs 51.63 | 1048
2 ocial Forestry 15.22 268
Planition Area Pla.nlah:mmOB 4157 341
Planta tion on Baclkdill 67.64 13.68
T otal Plantation Area 122,43 | 24.77
T otal Vegetation 174,06 | 3512
Crop nd 0.00
|Azriculture Land|Fatlow Land 0.67
T otal Agriculture Land 0.67
(Waste Land 437
= 3 and Body 121
e S P 0.00
T otal Waste Land 5.58
Ceal Quarry 292
Barren OB Dump 0.16
BackFill 21.39
Mlining Arza Coal Dump 166
4 dvance Quarry Site 020
Water Fillad ; 11.97
T otal M ining Area 38.30
Urban Setflements 1237
8. tlements Fural Zattlements 0.00
Industrizl 3 sttl=ments 418
T otal Sel nt Area 16,58
[Water Body River Ponds 3.68
Total Area [ [ 49420 | 100.00]
Customer Central Coalfields Limited
Tile - . - TE e
Land Reclamation Mpmtoring of OC Project ek
Subject Acivicy | Mame Dissizration Simamre | Date
ifmtgl)l)l-i OCP paed | Fremeret | 454038 ?ﬁ%{%
on the saelite data of
the year 2015, Checksd | R Enmer | CM{Geomsticg
| Approvad | NP Singh | GM{Geomatics)
"'M'PJ‘ = . — | Shest 1
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Area Statistics- Pundi O CP (2015) -
PUNDI OCP PN P
Levell Level I Colour I Ha | %ofTotal
Forest Area |1 Fossst 1558 | 1338
Opan Forext 1647 17.42
Total Forest (4) 418,05 08
Scrubs Scrubs (B) 404 | 2314 z
Flantation | aocis Forestry 135 [ E
DPlatation on 08 Dump 2303 169 7
Plentation on Becidill 1338 L
Total Plantation {C ) 3524 281
Total Vesetation{A+B+C) 033 | sers
Agriculture |roop Tand 127.37 231
FallowLand 187.06 13.78 =
Total Aericultural Land 433 | 2316 —E
Mining Area |zog) Gy 10.17 .75 &
Coel Dump 275 (1%}
0B Dmnp 2649 185
Backdill 3106 13
Advancs Minig 245 018 -
Water filled Querry 1857 137 2
Total Minin= Area 9549 727 ?
Wasteland | 'wzzs Lang 128.31 053 &
Zznd Body 3.02 012
Total Wasteland 13233 078
Settlements |poo) soplom ont 77 18
S Urken St 2nt 69 051 =
e — Indsaril Settlemant 413 0.3 s
Castamer Centezl Cozlfislds Limitsd (CCL) Total Settlement 328 2l ;:':
Water Bodies] Rivers, Lakes, Nalas ot 892 .66
Tide Land Radumativn Moniorisg o O Faojaas 56 M 10027 A1 Total 13572 100
s‘,-Pﬂ Actvier | N Dacimmation Smmoarew | Doo
Lemd nmten s f Puds |Premnd | PkaBams | AN Index
M_'D bancd cm S:nE'n:: Do 133
Rl Chechad |F Yoomx CMERETY — . §
Amrered |NPSmE |G iGma) B ?
P I ate‘6 CfMPJl' PN ot ) e #
‘mgﬁ-c‘ﬁ Drele ROREM A4150¢ REV Ne. @
T T T T T T T T T
85°30°0"E 85°30°30"E B5°310"E 85°31°30"E 85°320"E 85232 30"E 85°330"E 85°3330"E 85°380"E
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Area Statisfics - KEDLA OCP 2015
Clazzez Colour Area
Area | % of
LevelHl LeveHI (Hec) | Total
004 000
[Forsst Land 17408) 1504/
174,12 15.04
[Plantation Arsa
|dsrienlne
[Land
[Wastz Land
[vlining Arsa
[Fzttlzmentz
[WaierBodv

Cef amer Central Coalfields Limited
THlE TR TR
Land Reclamation Moniborins of OC Project -
EE ity | Meme | |Ceszemtin [
Land ion tams Az
of KEDLA OCP baed |Fromred | ASAze e
m the zatelite data of
e vear 201% Chected | B Kumzr | CM{Geomstics)
JE Approvad | MB Singh | GA[Geamatics)
cmp
Sok ®m_ w s =z Sreat |
Tl ey
DrsNa  HQREM A41507 avias
Plate-7
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1
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Area Statistics - JARANGDIH OCP 2015
Clazzez Colour Area
Level LevelI
Denz= Forast
[Forzst Land O'pen Forest
T otal Forest Land
Scrubs
2ocial Forestry
Phntation Area [F 202t0a 00 OB
Plantation on Bacldill
T otal Plantation Area
T otal Vegetation
. (Cropland
preultire e Lant .
T otal Agriculture Land 0.6 0.34]
Wasts Land I 0 2o
N 2and Body 087 .34
(WasteLand [, i Pond 001 000
T otal Waste Land 11.48| 121,55
Coal Quarry 17.88 5.09
Barren OB Dump .51 3.31
Back Fil 28.51 1553
Mlintnz Awa C oal Dump 373 208
Adwvances Quarry Site (00001 000}
Water Filled Qry 368 208
T otal Mining Area 63,31 3537
Ushan Battlements 3196 1785
F.ural Sztflements 0000 .00
I S e e — 312 14
T otal Setdement Area 3508 19,59
[Watzr B River Ponds 1.18 1.128
Total Ares [ [ 179.05] 100.00
Custorer Central Coalfields Limited
Title . . - b
Land Reclama tion Mpnitoring of OC Project A
| Subject Activity | Neme Desigmtian Signamrs | Dete
Land Feclamation statuz o A% Ared E-gs:al_%.[gm
Checked | Kumar | CM[[Geomatics)
Approved | D Singh | GBiGeamztics)
Scale: %8 B c FE
DrzMo  HQREM A41508 azvran

Plate-8
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85°51"0°E 85°52'0°E 85°53°0°E 85°54'0°E
1 1 L L Area Stafistics - KATHARA OCP 2015
N Clazzez Colour Area
Levell LeveHI ot
| v Vel Tﬂﬂl
% W B rd Dems= Forest 0.00
- ! B E [Forsst Land Open Forest 0.004
= 5 ¥ Total Forest Land 0.00)
Bl 4] Seruhs 8.37]
Zocial Forestry 547
. Plantation on OB 15.401
[Flantation Az=2 fion on Baclell 400
Total Plantation Area 28.89]
Total Vegetation 3716
Crop land 25
ny. Kathara | zrientmes Land| Fallow Land 53]
Total Apriculiure Land| 8.35]
- Waste Land 542
£ = B Zand Bodv .23
o B T
E@' _g [WastzLand Ash o0
= ol Total Waste Land 667
£ a Coal Quarry 7
Bamen OB Dump 15,63
BackFill 7.49
Mlining Ama Coal Dump 2.0
Advance Quarmry 3it= 0.00
Water Fill=d Qv 5204
Total Mining Area 3507,
Usban S ettlements 5.15]
Byl Szttlements .33
- e B PR T — 497
£ =z Total Settlement Area 10.97]
21 L2 [Water Bodv | Rirer Ponds 0.68
(4] 0
& & Total Area 100.00)
Cietomer Central Coalfields Limited
Tife : e i TR
Land Reclhmation Monitoring of OC Project
SEL400027
Subject Activity | Meme Desizmztion Simztws | Dt
Land Redamation status . A=t
of KATHAR4 ocp|P=pemd |ASamd [ Do
bazed m the =melliE
dats ofthe year2013 | Checked | R Kumzr | CAlGmmztics)
z
£ Legend g e d’ Approved | NP Singh | GiGeanatics)
§- [ settlement -;3 né f. _.? N ¢ Sale g - . wnn | S ]
& N B e e e MR MB® J—
fenm.f DOUNdaTY
T T T T
85°510°E 85°52'0°E 85°5307E 85°54'0°E P I ate-g
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85°540"E 85°5430"E 85°550"E #5°5730"E 85°550"E 85°5630"E 85°5T0"E 8557 30"E
N Area Statistics- Konar OCP (2015)
= KONAR OCP A Clazses Area
E -1 Level I Level I Colour In Ha |% of Totall
& Forest Area |Donse Forast o061 | 1242
Open Forast 24943 342
Total Forezt (A) 34004 | 46.62
Scrubz Scrubz (B) 112.41 15.41
Plantation  [%5cial Forestry 20.69 2834
z Dlantation on OF Dump, 271 372
8 Plantation on Backll 348 0.48
5 Total Plantation (C ) £1.27 7.04
Total Vegatation(A-B-C) £03.72 69.07
Agriculture [Crop Land 5.96 0.95
Fallow Land 5434 7.45
Total Agricultural Land 61.3 8.4
Mining Area |Coal Quarry 49 54 675
= Coal Dumep LY 132
=T OF Domp 20.36 279
A Backsll 026 0.04
Advance Mining 0 Q
Water filled Quarey 2. 0.33
Total Mining Area 82.2 11.27
Wasteland | Waste Land 22.07 3.03
g Sand Body 0 0
=] Total Wazteland 22.07 3.03
o Settlements |Rural Szttlement 5.97 0.81
Urban Szttlement 5121 7.02
Customer Central Coalfizlds Limitad (CCL) Industrial 3=ttlement 2.45 .34
Title Land Reclmation Monitoringof OC Projects "‘33;1‘41003? Total Settlement 59.67 817
Water Bodies|Rivers, Lakes, MNalas ste. 0.44 0.06
2 | subieat ool i hiscmchad B et kit All Total 719.4 100
jg_ Lasd reclammion sme of Keoax Fropared |Frimmka Blmem [ AM(REG)
ol [T
H Cherked  |R Heme M (RIC)
e Fozd
Approved |¥ P S @ { Gommmicr)
empdi | T Plate-10
6 AW e o Drz¥e. HQREFM 31510 FEV Ne 0
T T T T T T T T
8554 0"E B5°HL30"E 8555 0"E 8555 30"E B5°HE0"E B5°HF30"E 85°5T0"E B85°5T30"E
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_ N Area Statistics- Karo OCP (2015)
EARO OCP Clazzes Area
A Lewel I Level I Colour Yo f Totall
Forest Area  |penss Foses 11.58
g [Open Forest 13.42
g E [Total Forest (4) 15
& Scrubs Scrubs (B) 11.16
Flantation  |Socis] Forsstry 274
Elntstion on OB Dump 21
T lantstion on Backfill 14.23 247
Total Flantation {C ) 42.08 731
Total Vege tation{A-B=C) 313.23 54.47
= Agriculture  |Csop Lang 000 002
g - Eallow Land 60.74 10.56
& Total Asricultural Land 053 10.58
Mining Area |Cosl Quarmy 31.47 547
(Coal Dump 781 138
(O Dump 30.15 681
Bacifill 17.23 3
(Advance Mining (1] (1]
g W s ter Filled Quarsy 272 047
o Total Mining Area 95.48 17.13
% Wasteland  |Waste Land 72.44 12.50
Sand Body [1} 1}
Total Wasteland 7144 12.50
Settlements |Ruws) Sertlment 606 105
Trsban Sattlemant 1087 346
Industrial Settlement 308 054
= Total Settlement 28.01 E05
E - Water Bodie s |Fivers, Lakes Nalszefc. 101 018
% All Total 575 100
Cantrsl Coalfisids Limitad (CCL)
Title Land Racmetion Monikorisg of OC Projsce *hno0rr
Aoty Famar Deizzx sz Eezarure | Dae
Subject
= ettt R RG] PSS — Ro3
o TV} efdhe yemr JOLS
m | Checked | B Hums CHMRIC)
g
-R Apprved | NP Sk & G
Plate-11 N el P —
Senltf Al oy Dr=¥e HOREM 441510 REV Ma
T T T T T T T T
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KARMA OCP N Area Statistics-Karma OCP (2015)
Classes Area
- Lewel I Lewl I IColo'u.r In Ha |% of Total]
2| ForestAred |p s Forest ) o
? Opzn Forzt 2328 770
& Total Forest {A) 1318 779
Scrubs Scrubs (B} 89 86 .08
Plantation  |Socisl Forestry 1.34 045
Plantstion on OB Dump 913 ipo
- Dlantation on Bacldill [} [}
:ce, Total Flantation (C ) 1057 154
2 Total Vegetation{ A+B+C) 113.71 4138
! Agriculture [Crop Land 0 )
Fallow Land 62 83 2102
Total Agricultural Land 61885 1102
Alining Area |Coazl Quarry 11 59 388
Cozl Dump 1.83 005
3 OF Dump 2055 SET
5‘% b BeckFill 0 o
b Agvencs Mining 2.15 072
Water fillad Quesry 6.08 133
Total Mining Area 441 14.78
Wasteland  |Wastz Land 3973 13.20
Snd Body 9.75 336
g Total Wasteland 49 48 16.55
o Settlement: |Rursl Sitlement 5.52 185
% Urkan Sttlement [} o
Induatrial Setlement 1.36 045
Total Settlement .88 23
‘Warte r Bodies | Rivers, Lakes Nalasetc. 1194 4
All Total 108.06 100
; [ Centezl Cipalfiskds Limited {CCL)
? T Tide L dRsdamation Mosiiod og of 0T Projecty n::;ﬂt{(‘ﬁ
N Acvisy XName Dagmzion Sigmazare | Dase
Sebject
F ) I g S—— e P ECCESE S PR
AF it
Index 3 e iy e~ |
" “: ey - Ty
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STATUS OF LAND RECLAMATION IN TETERIAKHAR OCP
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Figure - 3
STATUS OF LAND RECLAMATION IN DAKRA OCP
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STATUS OF LAND RECLAMATION IN MAGADH OCP
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Figure -5
STATUS OF LAND RECLAMATION IN AMRAPALI OCP
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STATUS OF LAND RECLAMATION IN GIDDI-A OCP
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Figure - 7

STATUS OF LAND RECLAMATION IN PUNDI OCP
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STATUS OF LAND RECLAMATION IN KEDLA OCP
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STATUS OF LAND RECLAMATION IN KATHARA OCP
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Figure - 11

STATUS OF LAND RECLAMATION IN KONAR OCP
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STATUS OF LAND RECLAMATION IN KARO OCP
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Figure - 13
STATUS OF LAND RECLAMATION IN KARMA OCP
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Photo 1: Quarry site (Teteriakhar OCP)

Photo 2: Plantation on OB Dump (Dakra OCP)
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Photo 3: Quarry site (Magadh OCP)

Photo 4: Plantation 2015-16 on OB Dump/Backfill (Amrapali OCP)
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Photo 6: Plantation on OB Dump (Kedla OCP)
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Photo 7: Plantation on Backfill (Jarangdih OCP)

Photo 8: Plantation on OB Dump (Kathara OCP)
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Photo 9: Plantation on OB Dump (Karo OCP)

Photo 10: Plantation on Internal OB Dump/Backfill (Karma OCP)
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