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1.0 Project

2.0 Objective

3.0 Salient Findings

|l

Execdive Summary

Land restoration / reclamation monitoring of 5 opencast
coal mines of South Eastern Coalfields Ltd. (SECL)
producing less than 5 million cu.m. (Coal+OB) per year
based on satellite data on regular basis at an interval of
three years. Out of total 14 OC projects (Less than 5
million cu.m. capacity) of SECL, 4 OC project have
been taken for this study for the year 2014-15.

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

Out of the total mine leasehold area of 1627.00 Ha. of
the 4 opencast projects of SECL viz. Baroud, Sharda,
Kanchan, and Mahan-Il considered for monitoring
during 2014-15; total excavated area is 681.00 Ha. of
which 220.00 Ha. area has been planted, 293.00 Ha.
area is under backfilling and 168.00 Ha. area is under
active mining.

Job No 5614100@ECI.
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Table - 1

Projectwise Land Reclamation Status in Opencast Projects of SECL
based on Satellite Data of the year 2014
(% Calculated in terms of Total Mined-Out Area)
Area are in Ha

Project Plantation | Under Backfilling Active Mining | Total Excavateq  Total Area under

Sl. Area Reclaimation
No.|Name |Leaseholq Leasehold| i i ii i iv v |iiHiiHv [iiHiiHY] i fi+iii
()(2011) | (i)(2014) | 2011 | 2014 | 2011 | 2014 | 2011 | 2014 | 2011 | 2014 2011 2014
1 |Baroud 11104 361 0.23 | 35.00| 48.06 | 122.00| 66.96| 55.00 | 115.25| 212.00]  48.29 157.00
0.20 | 1651 | 4170 | 57.55 | 58.10 | 25.94 41.90 74.06
2 [Sharda g5 g5 115,12 [133.00] 79.85 | 96.00| 6.30 | 9.00 |201.27|238.00| 194.97 | 229.00
57.20 | 55.88| 39.67 | 40.34 | 3.13 | 3.78 96.87 96.22

3 |Kanchan 144 144 2343 | 25.00| 26.49 | 34.00| 34.52| 50.00 | 84.44|109.00 49.92 59.00
27.75 | 22.94| 31.37 | 31.19 | 69.15| 40.88 59.12 54.13

4 |Mahan-Il 297 207 13.65 | 27.00| 37.62 | 41.00 | 30.53| 54.00 | 81.80 [ 122.00{ 51.27 68.00
16.69 | 22.13| 45.99 | 3361 | 37.32| 44.26 62.68 55.74
TOTAL (SECL) 237640 | 1627.00 | 152.43 | 220.00] 192.02 | 293.00| 138.31] 168.00| 482.76| 681.00] 344.45 | 513.00
3157 [32.31] 39.78 | 43.02 | 28.65 | 24.67 71.35 75.33

Project wise status of Land Reclamationin SECL for the Year 2014

1000 -
@
T 800 Year 2014
c
g 600 OLeasehold Area
g
400 mExcavated Area
Area Under
2001 Reclamation
0 A

Baroud Sharda Kanchan Mahan-Il

Landuse /Cover Classes

Fig.1Land reclamation status in OC ectg ofSECLin the yeaR014
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1.0 Background

11

1.2

1.3

Land is the most important natural resource which embodies soil, water, flora and fauna
ecosystermAll human activities are based on the land whichdaroaoeaturatesource in

our countriining is a site specific industry and it could not be shifted anywhere else fr
location where mineral occurs. It is thdadurface mining activities do effect the lanc
environment due to ground breaking. Therefaseathargent need ¢aclaim and restore

the mined out land for its productive use for sustainable development of mining. This wi
mitigate environmental degradation, but would also help in creating a more co

environment for land acquibyiaoal companiaduture.

In view of the urgent need of creating-#frevgjenmental dadse ofoalfields for monitoring
the impact of coal mining on land use and vegetation cover, Coal India Ltd. desires C
take up the study using Remote Sensing te&uuquingly, a road map was submitted to
Coal India Ltd. to implement the project of land use and vegetation cover monitoring of
coalfields at regulaenval of three years. A work order no. CIL/WBP/Env/2009/2428 d
29/12/2009 was issuedChy initially for three years..equbstly a revised work order was
issued vide letter no. CIL/WBP/Env/2011 dated 12/10/2012 from Coal India Limited for t
2012 to 2016/ for land reclamation monitfiihg OC projects as well as vegetaii@r

of 28 major coalfields as peafiaed plan for monitoring the impact of mining on Vegetat
Cover. Theresult of land reclamasiaitus of all such mines to be put on the wélikjte of

(www.coalindig,irCMPDI(www.cmpdi.cg.iand the concerned coal companies in public

domain. Detail report to be submi@edltindia and respectivesidiaries.

Land reclamation monitoring of all opencast coal mining projects would also comply the
requirements of Ministry of Environment & ForesiS@doERpnitoring would not only

facilitate in taking timely mitigation measuresagaomshental degradation, but would also

Job No 5614100SEC). 1
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enable coal companies to utilize the reclaimed land for l@gmrasiocioenefits in a

planned way.

1.4 Present report is embodying the finding of tHeastadgn satellite data of the yeér 201
carried odbr4 out of 4 OCprojectproducintgssthan 5 million cu.m. of coafe@uth
Eastern Coalfieldsl.

2.0 Obgctive

Objective of the land reclamation/restoration monitoring is to assess the area of b:
plantation, OB dumps, social forestry, active mining area, settlements and water
distribution of wasteland, agricultural land and foreseléeabahoid area of the project.

This is an important step taken up for assessing the progressive status of mined land re

and for taking up remedial measures, if any, required for environmental protection.

3.0 Methodology

There are number of stepsived between raw satellite data procurement and preparatio
final map. National Remote Sensing Centre (NRSC) Hyderabad, being the nodal ag
satellite data supply in India, provides only raw digital satellite data, which needs furth
image processing for extracting the information and map preparation before uploading t
in the website. Methodology for land reclamation monitoringjigegivwiy d Following

steps are involved in land reclamation /restoration monitoring:

Job No 5614100BECI. 2
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Data Source H Secondary Data Topographical
Maps
n (Scale 1:50,000)
Pre-processing,
geometric correction,

Resourcesat 2 > rectification &
L-L4AMX georefrencing
2
Enhla::::g;ent Creation of Vector
Geocoded FCC . Database
Generation (Drainage, Road, Railway |«
— network, Block boundary,
Tralr_llng §ei <—‘ Forest Boundary etc.)
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Signature

Generation
Training Set

!

Refinement
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Final Land

Reclamation Integration of
Map Vector database e

inGIS

| Methodology for Land Reclamation Monitoring |

Figure2 Methodology for Land Reclamation Monitoring

3.1 Data Procuremenifter browsing the data quality and date of pass on internet, supply

for data is placed to NRSC. Secondary data like leasehold boundary, topo sheets are

for creatioof vector database.

3.2 Satellite Data Processirgstellite data are processed using ERDAS IV2A®Ibiital

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

l

Rectification & Geferencing:lnaccuracies in digital imagery may adee to
6systematic errorsd attri but esygsterhatic e a
errorso attributed to satellite rece
distortions, which make them unusable as maps. Thereferengew is required

for correction of image data using ground control points (GCP) to make it comp:

Sol topsheet.

Job No 5614100BECI. 3
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i Image enhancement:
To improve the interpretability of the raw data, image enhancement liocecessar
operations modife thalue of each pixel based on brightness value of neighbou
pixels using ERDAS IMAGIREY s/w. and enhance the image quality for

interpretation.

1 Training set selection

Trainingset requires to be selected, so that software can classify thé&é image
accurately. The image data are analysed based on the interpretation keys. The
are evolved from certain fundamentakisragats such as tone/colour, size, shape,
texture, pattern, location, association and shadow. Based owldmeeiniage

other getechnical elements like land form, drainage pattern and physiography; tr
sets were selected/identified for each land use/cover class. Field survey was car
by taking selective traverses in order to collect the ground(ofoefeaigone data)

so that training sets are selected accurately in the image. This was intended to <

an aid for classification.

T Classification and Accuracy assessment

Image classification is carried out using the maximum likelihood hegorithm
classification proceeds through the following steps: (a) calculation of statisti
signature generation] for the identified training areas, and (b) the decision bour
maximum probability based on the mean vector, variance, covarieglagoand cor
matrix of the pixeBiter evaluating the statistical parameters of the training st
reliability test of training sets is conducted by measuring the statistical sep
between the classes that resulted from computing divergence matrdl The

accuracy of the classification was finally assessed with reference to ground truth ¢

Job No 5614100BECI. 4
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1 Area calculation
The area of each land use class in the leasehold is determined using ERDAS IM
v204 software

1 Overlay of Vector data base
Vector d@ta base created based on secondary data. Vector layer like drainage, r
line, leasehold boundary, forest boundary etc. are superimposed on the image a
layer in the Arc GIS database.

1 Prefield map preparation

Prefield map is prepared &idation of the classification result

3.3 GroundTruthing:

Selective ground verification of the land useacksmeed out in the field and necessary

corrections if required, are incorporated before map finalization.

3.4 Landreclamation dabmse on GIS:

Land reclamation databaseeated on GIS platform to identify the temporal changes ident
from satellite data of differeof clates.

Job No 5614100BECI. 5
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4.0 Work Plan

4.1 Twoopencast projecsSECLproducingess than5 million cubic §€oal + OB together)

duing the year 20whichhave been taken up l&mdrestoration reclamatiomonitoring
based on thRESOURCESA[L- L4MX) satellite datasingERDAS20M4 Imaging digital
image processing s/w on GIS pldteordneclamatiomoritoringwill be carried out regularly
on annual badis assess the progressive status of land restoration / reclamation in the
opencast mines. The report of thishsmdenploadednthe website of CMRRDTILIn
public domain.

Job No 5614100BECI. 6
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5.0 Land Relamation Status i8outhEastern Coalfieldsd.

51 Followindive opencastrpjectsof SECLproducindess tharb millioncubic m. (coal+OB)

together, were taken up forét@mation monitoring dtineyear 204-15:

A Baroud
A Sharda
A Kanchan
A Mahadl

52 Areastatistics of different land use @lessnt in the mine leasehold of the @bgaet$or
the year 2@lkre shown in the Taldl. Land use maps derived from satellite data are shov
in Platé.1- 5.4. Different land use classes barezhtellite dad@edepicted in Bar Chamts
Fig5.1- 5.4.

5.3 Study reveals thait of total62700Ha.Excavated areaiea;513.0(Ha.area 75.3%0)is
under reclamationt of which20.0Ha.(32.3%)areahas beemnevegitatednd293.0(Ha.
(43.02%)area izindebackfilledTablel)

Job No 5614100BECI. 7
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TABLE -2

Status of Land Reclamation in OC Mines(>5mcu.m) of South Eastern Coalfields Ltd. based on Satellite data of the Year 2014

(Areain Ha.
LAND USE/ OCVER CLASSES BARAUD SHARDA KANCHAN MAHAN-II GRAND TOTAL
Area % Area % Area % Area % Area %

Dense Forest 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 ( 0.0 0.00

FORESTS

Open Forest 2500 | 692 | 000 | 000 [ 000 | 000 | 1158 | 390 | 3658 | 225
Total Forest 2500 | 692 | 000 | 000 | 000 | 000 | 1158 | 39 [ 3658 | 225
[
2 Scrubs | [| 4600 | 1274 5200 [ 630 | 300 | 208 | 2442 | 821 [ 12542] 7.70
Q
2]

Social Forestry 4,00 111 1.00 0.12 000 [ 000 | 500 | 1.68 | 1000 | 061

Plantation on OB Dump 31.00 859 | 121.00 | 1467 | 2500 | 17.36 | 2200 | 7.41 | 199.00 [ 1223

Plantation on Backfll 0.00 000 | 11.00 [ 133 000 | 000 | 000 | 000 11.00 | 0.68

PLANTATION

35.00 970 | 13300 | 1612 | 2500 | 17.36 | 27.00 | 9.09 | 220.00 [ 1352
106.00 | 29.36 | 185.00 | 22.42 | 28.00 | 19.44 | 63.00 | 21.20| 382.00 | 23.47

Total Plantation (Biological Reclamation)
Total Vegetation

0| TNl 1 (RN

Coal Quarry 3500 [ 969 | 600 | 073 | 27.00 | 1875 | 2500 | 842 | 9300 | 572
o
% Coal Dump 1900 | 526 | 300 | 036 | 400 | 278 | 1200 | 404 | 3800 | 233
% Advance Quarry Site 000 | 000 | 000 | 000 | 1800 | 1250 | 1300 | 438 | 3100 | 191
: Quarry Filed With Water 100 | 028 [ 000 [ 000 | 1200 | 069 | 400 | 135 | 600 | 037
Total Area undeictive Mining 5500 | 1523 | 900 | 1.09 | 50.00 | 34.72| 54.00 | 18.19| 168.00| 10.33
5 Barren OB Dump 12200 | 3380 | 96.00 | 1164 | 3400 | 2361 | 41.00 | 13.80| 29300 | 18.01
g Barren Backfiled Area 000 | 000 | 000 [ 000 | 000 | 000 [ 000 | 000 | 000 | 0.00
: Total Area unddrechnical Reclamation 12200 | 33.80 | 96.00 | 11.64 | 34.00 | 23.61 | 41.00 | 13.80| 293.00| 18.01
é Waste Lands |:| 4900 | 1357 | 000 | 000 | 600 | 417 | 1700 | 572 | 7200 | 443
g Fly Ash Pond / Sand Body [ ]| oo | oo | 000 | oo | ooo | 0o | 000 | 000| 000 | 000
g Total Wasteland 4900 | 1357 | 000 | 000 | 600 | 417 | 17.00 | 572 | 7200 | 4.43
5
% Resenvor, nalah, ponds B | o | 0 | 1600 | 194 | ooo | oo | 100 | 03| 1800 | 111
s Total Waterbodies |{ 200 | 028 | 1600 [ 194 | 000 | 000 [ 100 | 034 ] 1800 | 111
: Crop Lands [ ]| oo | oo | 21300| 2582 | 100 | 070 | 000 000 | 21400 | 1315
é Fallow Lands |:| 2500 | 693 | 29100 | 3527 | 2500 | 17.36 | 119.00 4007 | 46000 | 2827
z
< Total Agriculture 2500 | 6.93 | 504.00 | 61.09 | 26.00 | 18.06 | 119.00 | 40.07| 674.00 | 41.42
Urban Settlement | oo | oo | ooo | oo | ooo | oo [ oo | 00| 000 | oo
Rural Settlement I | 200 | o0s5 | 1500 | 182 | ooo | o000 | 100 | 034 | 1800 | 111

Industrial Settlement 1.00 0.28 0.00 0.00 000 [ 000 | 1200 | 034| 200 [ 012

SETTLEMENTS

Total Settlement 3.00 083 | 15.00 1.82 0.00 | 0.00 | 2.00 | 068 | 20.00 | 1.23
Grand Total 361.00 | 100.00 | 825.00 | 100.00 | 144.00| 100.00| 297.00 |100.00| 1627.00| 100.00

Job No 5614100BECI. )
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Plate5.1
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w E
S Classes Area Stattistics
Colour
Level-l Levelll Ha %
Dense Forests . | 0.00 0.00
Forests Open Forests I | 25.00 6.92 >
o Bao Yolos Totol Forests 25.00 | 692 g
z | ¢
g Scrubs Scrubs | 46.00 | 1274 e
gg- Social Forestry I | 4.00 111 &
N
N Plantation on OB Dump B | 31.00 | 859
' i Plantation on Backfill W | 000 | 0.00
Total Plantation 35.00 9.70
Total Vegetation 106.00| 29.36
Coal Quarry B | 35.00 9.69
Quarry Filled with water B | 1.00 0.28
External OB Dump B | 0.00 0.00
Mining Area Barren illed area I | 122.00| 33.80
Coal Dump I | 19.00 5.26
Total Area Under Mining 17700 | 4459 | Z
= West Lands W | 4900 | 1357 | o
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~N
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2 Crop Lands H 1| 0.00 0.00
Agriculture
2 Fallow Lands 25.00 6.93
Total Agriculture Land 25.00 6.93
Urban Settlement I | .00 0.00
Settlement Rural Settlement I | 2.00 0.55
Industrial Settlement . | 1.00 0.28
Total it 3.00 0.83
Grand Total 361.00| 10000 | =
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=z |
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