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OPGC

2008-2015 2015-2016 2016-2017 2017-2018 2018-19  2019-20 2020-21 
2021-22 (Till 
March'22)

1 Health 95000 225900 414000 412309 243562 279352 16000
2 Education 1290000 1244300 1326500 912000 300000 0 0
3 Skill Development 2151263 1854000 1925170 2143354 1338985 0
4 Socio-Culture 168000 100560 305000 565000 150000 25000 60,000                    
5 Sports 226000 117800 140000 95000 40000 0
6 Rural Infrastructure 0 3114404 3791751 2340609 1969011 3188081 30,00,000               
7 Livelihood 0 0 0 0 0 0
8 Water Sanitation 0 0 330000 440000 169000 0 8,22,260                 
9 Public Relation 0 0 0 64000 0 0 0

10 Environment 0 0 0 0 0 0 97,000                    
Total 1,69,22,646   17,79,000   68,36,427   81,39,051   67,99,088   50,69,927   48,71,418      39,95,260               5,44,12,817                                     

Note: Rs. 16922646 expenditure submitted by OPGC to OCPL 

Manoharpur Coal Mine Project, Tehsil Hemgir, Dist. Sundergarh, Odisha         ANNEXURE 2

Sl.No Sectors

16922646

Year wise Expenditure Detail on CSR / Peripheral Development 

Total Expenditure on CSR / 
Peripheral Development

OCPL
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REPORT ON 
Manoharpur Coal Mine Project  

Project Location: Manoharpur, Sundargarh & Jharsugda District, Odisha State. 
 

1. Introduction 

The knowledge of land use and land cover is important for many planning and management activities as it is 
considered an essential element for modeling and understanding the earth system. 

 

The term land use relates to the human activity or economic function associated with a specific piece of land, 
while the term land cover relates to the type of feature present on the surface of the earth (Lillesand and 
Kiefer, 2000). 

 
Land cover maps are presently being developed from local to national to global scales. The use of 
panchromatic and medium scale aerial photographs to map land use has been an accepted practice since the 
1940s. More recently, small scale aerial photographs and satellite images have been utilized for land use and 
land cover mapping. The satellite remote sensing technology has found its acceptance worldwide for rapid 
resource assessment and monitoring, particularly in the developing world. National Aeronautical and Space 
Administration (NASA) of USA has made most significant contributions with satellite based remote sensing 
techniques. Since 1972, after the Landsat-1 was launched, remote sensing technology and its application has 
undergone a tremendous change in terms of sensing development, aerial flights with improved sensors, 
satellite design development and operations including data reception, processing, interpretation, and 
utilization of satellite images. 

 
All these advancements have widened the applicability of remotely sensed data in various areas, like forest 
cover, vegetation type mapping, and their changes on a regional scale. If satellite data is judiciously used 
along with the enough ground data, it is possible to carry out detailed forest inventories, monitoring of land 
use, and vegetation cover at various scales. 

 
M/s Odisha Coal and Power Ltd is holding a mining lease of Manoharpur Coal Mine Project with EC No. J-
11015/139/2008-IA-II(M) Project for an area of 977.875 Ha at Sundargarh District, Odisha State. Now the 
Odisha Coal and Power Ltd, is preparing Environmental Impact Assessment Study and Environment 
Compliance Report to maintain Environmental Clearance for coal mining in the Project area from Ministry of 
Environment Forest and Climate Change (MOEFCC), Government of India. Out of the Mining Lease area 
977.875 Ha, the present study is conducted for 965.01 Ha as the remaining 12.865 Ha is not utilized.  
 
M/s BGR Mining & Infra Ltd, is appointed by Odisha Coal and Power Ltd, as mine operator to develop and 
operate Manoharpur Coal mine project for a period of 10 years wide mining services agreement dated 
31.08.2018. 

 

M/s Geosys Enterprise Solutions Private Limited is an Indian company providing world-class Enterprise 
Geographic Information System (GIS) solutions thereby helping businesses, governments and private 
organizations to make timely, informed and mission-critical decisions by leveraging the power of geography. 

 
2. Scope of the Study 

The objective of the present study is to prepare the Essential (Thematic) Maps to be provided to the Ministry 
of Environment Forest and Climate Change as part of the EIA/EMP and Environment Compliance Report, for 
maintaining the Environmental Clearance (EC), as per Environmental Impact Assessment Guidance Manual. 

 
Scope of the Project Includes: 
Digital image processing of Core zone (project area) & Buffer zone (10 Km. radius around periphery of the 
project) for coal mining projects, using Remote Sensing Technique and GIS to study the present land use 
pattern and prepare land use / land cover maps. 



 
 

3. Location of the Project 

The mine is covered in Manoharpur Village, Hemgir Tehasil, Sundargarh District, Odisha State. The location of 
the Mining lease area falls under Survey of India Toposheet No F44R13 the geographical co- ordinates of the 
lease area as follows: 

 
North-West Corner: 21°57'46.98"N (Latitude), 83°45'51.71"E (Longitude) 
South-East Corner:  21°56'48.488"N (Latitude), 83°47'42.485"E (Longitude) 

 

The 10km buffer Zone of the Manoharpur Coal Mine Project is falling in F44L12, F44L16, F44R9 and F44R13 
SOI Toposheets. The buffer zone is covered in Sundargarh & Jharsugda District of Odisha State. Location Map 
shown in Figure 1 

 
4. Tools and Resources 

To meet the project requirements, Geosys has acquired the following satellite data for the study area from 
National Remote Sensing Centre, Hyderabad. 

 
For 10km Buffer Zone:  
Satellite: IRS Resourcesat2A 
Sensor: LISS IV FX 
Path: 104 
Row: 057 
Spatial Resolution: 5.8m 
Date of pass: 17-Mar-2021 

 
Satellite: IRS Cartosat-3 
Sensor: MX 
Strip Number:    9 
Scene Number: 25 
Spatial Resolution: 1.10m 
Date of pass: 04-May-2021 

 
 

For Core Zone Multispectral Data: 

Satellite: IRS Resourcesat2A 
Sensor: LISS IV FX 
Path: 104 
Row: 057 
Spatial Resolution: 5.8m 
Date of pass: 24-Oct-2021 

 

High resolution Panchromatic Data: 
Satellite: IRS Cartosat-3 
Sensor: MX 
Strip Number:    9 
Scene Number: 25 
Spatial Resolution: 1.10m 
Date of pass: 04-May-2021 

 

The Cartosat-3 MX imagery for the core zone is shown in the Fig 4 and the data of RS2 LISS IV is shown in Fig 
3. 

 

5. Limitations 
The limitations of Remote Sensing, Image Processing, Geographical Information Systems, cartography and 
GPS are applicable in this study. 

 



          



                       



 



 



 

6. Methodology 

 

 
6.1 Preprocessing of data 

The Digital Image Processing has been performed using ArcGIS Desktop and ArcGIS Pro software tools. 

The IRS Resourcesat2 LISS IV Multispectral imagery have been geometrically corrected with respect to the 

Survey of India Toposheets. To carry out the geo- referencing, ground control points (GCPs) were identified on 

the maps and raw satellite data. The coefficients for two co-ordinate transformation equations were computed 

based on polynomial regression between GCPs on map and satellite data. 

 
This IRS Resourcesat2 LISS IV Multispectral satellite data has been used for the Land Use Land Cover Analysis of 

Core and Buffer Zone. The satellite imageries were analyzed digitally by the method of Classification with 

necessary Ground trothing using the reference map as well as Trimble Catalyst. 

 
The coordinates of the boundary were collected using the Trimble catalyst to demarcate the mine boundary, 

during GCP collection phase. 

 

Visual image interpretation technique of classification was applied for doing the Land use Landcover map. It is a 
process of identifying what we see on the images and communicates the information obtained from these 
images to others for evaluating their significance.  
 
The visual interpretation methodology was used for the study area. This comprises of the following six major 
steps: -  
1. Selection and acquisition of data  
2. Pre-field Interpretation  
3. Ground data collection and verification  
4. Post-field Interpretation and Modification  
5. Computation of area  
6. Final cartographic Map preparation.  
 
Reconnaissance of the area under study is a prerequisite for any kind of attempt in mapping natural resources 
of the earth. The preliminary survey of the area has assisted in acquainting with the various kinds of classes of 
LULC types present in the field and subsequently helped in adopting a suitable classification scheme and. 
 



 
 

Interpretation key for the final map generation. A classification scheme was developed for the study area 
following Anderson et al. (1967). A final Interpretation key for the various classes was prepared using spectral 
characteristics of classes and field knowledge. The interpretation key for LULC classification is given in Table 1. 

 
Table 1: Image Interpretation techniques for Mining of final interpretation key 

 
 

S.no LULC Class Tone Texture Shape 
Spectral 
Signature 

Description 

1 Dense Forest 
Dark Red to 
Light Red 

Rough Irregular 

  

Tree Cover (If Forest 
Canopy Density>40%) 

2 Open Forest Light Red Smooth Irregular 

  

Tree Cover (If Forest 
Canopy Density is 
between 10-40%) 

3 Scrub 
Light Red or 
Pinkish Red 

Coarse Varying 

  

Bushy Vegetation with 
shrubs or scattered 
Trees (If Forest Canopy 
density<10%) 

4 Settlements Cyan Rough Irregular 

  

Urban and Rural Areas 

5 Water Bodies 
Dark Blue or 
Light Blue 

Smooth 
Irregular/
Regular 

  

Rivers, Streams and 
Ponds 

6 Plantations 
Blackish Red 
to Dark Red 

Medium 
Smooth/
Medium 
Coarse 

Irregular/
Regular/R
ectangular 

  

Mature or Young Plants 

7 Single Crop 

Pinkish or 
Light Green 
or Light Blue 
or Light Cyan 

Medium 
Smooth 

Regular 

  

Crops/Current Fallow 
Lands surrounded by 
small to Medium Size 
Settlements 

8 Double Crop 
Dark Red to 
Light Red 

Medium 
Smooth 

Regular 

  

Crops Lands surrounded 
by small to Medium Size 
Settlements 

9 Fallow Land 
Light Cyan or 
Whitish 

Medium 
Smooth 

Regular 

  

Fields without any Crop 
surrounded by small to 
Medium Size 
Settlements 

10 Barren Land 
Light Blue or 
Light Cyan 

Smooth Irregular 

  

Areas are sparse, 
stunted and contain 
limited biodiversity 

11 Mining area 
Light Blue or 
Light Cyan 

Smooth Irregular 

  

Place where Mining 
Operations are taken. 



 

 

 

Classification and on-screen digitization were done in ArcGIS Desktop and ArcGIS Pro software. Finally, a 
polygon map was generated where each polygon represented a distinct class. The classes were then assigned 
to their respective attributes. Ground truth verification was done by using Trimble Catalyst during field visit. 
Trimble Catalyst readings included Crop, Fallow Land, Plantation, Forest, Land with / without scrub, Barren 
Land, Mining area, Built-up land, Water Bodies, Roads and other important and identifiable Landuse/landcover 
classes of Manoharpur Coal Mine Project, Sundargarh District, Odisha. are recorded and brought into GIS 
platform. It was found that points were very accurate in the satellite image. Finally, the area statistics of 
different categories of LULC and color-coded classified map of Manoharpur Coal Mine Project was generated. 
 

 

Land use / Land cover Classification for buffer zone 

Digital image processing was carried out to delineate various land use/ land cover categories in 10 km buffer 

Zone viz. built up area, crop lands, forests, scrubs, land with or without scrub, water bodies by assigning 

necessary training sets, which were identified based on tone, texture, size, shape pattern and location 

information. Necessary care has been taken to identify proper land use class, where there is conflict between 

signatures of various classes. The interpreted map was verified on ground at limited points and final land 

use/land cover map was prepared. 

 

 

12 Coal dump 
Dark Grey or 
Black 

Smooth Irregular 

  

Place where the Coal is 
Dumped 

13 Quarry sump 
Dark Blue or 
Light Blue 

Smooth Irregular 

  

Water slogged in Mining 
Area 

14 Green Belt 
Blackish Red 
to Dark Red 

Medium 
Smooth/
Medium 
Coarse 

Irregular/
Regular 

  

Mature or Young Plants 
grown in a Mining area 



 
 

7. Various Land Use Classes considered 

The Core and buffer zone are classified into different land use classes. The definitions of various land use 

classes are given below.  

Table 1.1 Core Area Classes 
 

S. No. Major Land Use Sub-class Definition 

 
1 

 
Mining Area 

 
Quarry Area 

A quarry is a place from which dimension stone, rock, 
construction aggregate, riprap, sand, gravel, or slate has 
been excavated from the ground. 

Coal dump 
Coal seam which have been dumped from mining 
excavation. 

Quarry sump 
Many quarries naturally fill with water after abandonment 
and become sump. Others are made into landfills. 

 

Roads 

A road is a thoroughfare, route, or way on land between two 
places that has been paved or otherwise improved to allow 
travel by foot or some form of conveyance, including a 
motor vehicle, cart, bicycle, or horse. 

Service buildings Buildings where mining administrative operations occur. 

 
2 

 
Agriculture 

 
Crop Land 

Land devoted to agriculture, the systematic and controlled 
use of other forms of life—particularly the rearing of 
livestock and production of crops—to produce food for 
humans. 

 

Fallow Land 

A piece of land that is normally used for farming but that is 
left with no crops on it for a season to let it recover its 
fertility is an example of land that would be described as 
fallow. 

3 Waste Land Barren Land 
Land without any usage and without scrubs and sometimes 
they are rocky exposed areas. 

4 Forest Land 
Dense Forest Forests with canopy coverage between 40%-70% 

Open Forest Forests with tree canopy coverage between 10%-40% 

5 Water Body  
The oceans, rivers, streams, lakes, tanks, reservoirs, canals 
etc. will be identified in this class. 

6 Settlements  
The habitations are like villages/ colonies/ Industries will be 
shown in this class. 

 



 
Table 1.2 Buffer Area Classes 

 

S. No. Major Land Use Sub-class Definition 

 
1 

 
Agriculture 

 
Single Crop 

The areas where farmers practice cultivation in a year. 

Fallow Land The areas not cultivated in current year/ years. 

Plantation The private areas with horticulture/other plantations 

2 Forest cover 
Dense Forest Forests with canopy coverage between 40%-70% 

Open Forest Forests with tree canopy coverage between 10%-40% 

 
3 

 
Waste Land 

Land with / 
without scrub 

Generally waste lands-non-agriculture and non-forest areas covered 
with or without scrubs. 

 
4 

 
Others 

Mining area 
The areas, where the mining activity is being carried out/ has been done 
are shown in this class. 

Industrial 
Establishments 

Means an office building, factory, arena, shop or office, 
and any land, buildings and structures appertaining thereto 

 
Built-up land 

The habitations are like villages/ colonies/ Industries will be shown in 
this class. 

 
Water Bodies 

The oceans, rivers, streams, lakes, tanks, reservoirs, canals etc. will be 
identified in this class. 

 
 
Roads 

A road is a thoroughfare, route, or way on land between two places that 
has been paved or otherwise improved to allow travel by foot or some 
form of conveyance, including a motor vehicle, cart, bicycle, or horse. 

 
8. Land Use Land Cover Details of Buffer Zone 

The satellite imagery of the study area around 10 Km from mine site (Core zone boundary) as captured by 

satellite. The Land use land cover in this study area is given here below. 

 

Table 1.3: Land use Land Cover details of 10km Buffer zone 
 

Land Use Land Cover 
Class 

Area of Class 

Area in Ha 
Percentage of 

Usage 

Water Bodies 275.13 0.65 

Mining Area 960.52 2.27 

Built_up land 3226.52 7.62 

Open Forest 5529.38 13.06 

Dense Forest 18668.54 44.08 

Roads 675.86 1.60 

Fallow Land 2660.89 6.28 

Plantation 437.59 1.03 

Agriculture 5524.88 13.05 

Land with / without scrub 4389.22 10.36 

Total Area 42,348.53 100 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Results for Buffer Area 
The visual interpretation of the satellite data with the ground truth was used to map different categories of 
land use/ land cover (LULC) for Buffer Area Fig.8 shows the LULC map of Manoharpur Coal Mine Project for 
Buffer Area. Area statistics of different categories of Buffer Area of land use/ land cover is also given in Table 
1.1. 
 

Ten categories of LULC were classified in Buffer Area are shown in Table 1.2. Dense Forest covers the 
major proportion (44.1%) of Manoharpur Coal Mine Project. The forest type of this region belongs to 
Reserved Forest. Other land use categories included Forest, settlement, water bodies and wasteland. 
Agriculture covers 13% of the total area. Agriculture and Forest is the major source of livelihood economy. 
Human settlements occupy 7.6% of the total area and are sparsely distributed. Water bodies occupy 0.98% 
across the Buffer zone of Manoharpur Coal Mine Project. Few ponds were also found scattered in and 
around the villages. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pie chart of Fig 6:  Land use Land Cover details of 10km Buffer zone 
 
 



 

Fig 5 



 

Land Use Land Cover Study of Core Mine Area 
The Satellite data of the core zone of 977.875 Ha has been presented. The classified data of the Mine core zone. The 

extents of various Land Use/Land Cover classes pertaining to the study area. 

Table 1.4: Land use Land Cover details of Core zone 
 

Land Use Land Cover Class 
Area of Sub Class Area of Class 

Area in Ha Percentage of Usage 

Coal Stockyard 8.92 0.92 

OverBurden Dump 39.98 4.14 

Plantation_OB Dump 1.69 0.18 

Plantations_Scrub 79.18 8.21 

Quarry Area 94.53 9.80 

Roads 25.88 2.68 

Service Buildings 29.20 3.03 

Water Bodies 9.43 0.98 

Agriculture Crop Land 153.48 15.90 

Agriculture Fallow Land 15.59 1.62 

Settlements 2.70 0.28 

Barren Land 0.38 0.04 

Broken Area 22.88 2.37 

Dense Forest 260.45 26.99 

Open Forest 220.72 22.87 

Un utilized Area 12.865 1.32 

Total 977.875 100.00 

 
 
Results for Core Area 

Fig. 7 Shows the LULC map of Manoharpur Mine Project for Core Area. Area statistics of different categories of Core 
Area of land use/ land cover is also given in Table 1.4. 

 

Sixteen categories of LULC were classified in Core Area are shown in Table 1.1. 
Forest Area constitutes the major proportion of Manoharpur Coal Mine Project. Other land use categories included 
water bodies covers 0.98% of the total area, Agriculture covers 15.90% of total area, Fallow Land 1.62%, Forest 
covers 49.86% of total area of total area, Build-up covers 3.03% of total area and Road covers 2.68% of the total 
area, Coal Stockyard covers 0.92%, Over Burden Dump Covers 4.14% , Quarry Area 9.80% of the total area. 

Out of the Mining Lease area 977.875 Ha, the present study is conducted for 965.01 Ha as the remaining 
12.865 Ha is not utilized.



Fig 6 



 

 

 
 

Pie chart of Fig 7:  Land use Land Cover details of Core zone 
 
Accuracy Assessment 
 

The classified land use/land cover types were validated with the help of an extensive Trimble Catalyst aided 
field survey. The ground reference data were compared with the classified map and the accuracy was 
quantitatively assessed. The overall accuracy of the classified map was calculated using the following formula 
(Rashid et al., 2013):  

p= (n/N) x 100 n  

Where p is the Classification accuracy.   
n is the number of Points correctly classified in the Image. 
N of points checked in the field.  

 
 
7.   Topography 
 
1)   Source of Information 

Survey of India Toposheets F44L12, F44L16, F44R9 and F44R13 has been used for the topography studies. In 

topography map of buffer zone contours, drainage pattern, Roads, settlements, water bodies and forest 

boundaries has been shown. 

 
2)   Study Results 
 

The 10km buffer zone from the core zone boundary i.e. mine lease area of Manoharpur Coal Mine Project is 

mostly plain area, the elevation values range between -200m to 480m. There is hilly terrain in the South - East 

and South - West parts of the buffer zone.  

The buffer zone covers the reserved forests namely Garjanpaharh Reserve Forest and Punjipaharh Reserve 

Forest. Balijori Reserve Forest, Makarachata Reserve Forest, Chhengapahar Reserve Forest and Basundhara 

River are passing through the buffer zone. 

The buffer zone is covered with 1- 4th order streams. 

Hemgir and Kanika are the major Settlements that are covered in the 10km buffer zone. The South- East 

Railway main line is passing in the buffer zone. 

 



 

Fig 7 





 

 

  



 



 

 

 

 

 



 



 

Boundary Coordinates 
 

The geographic coordinates of the boundary have been collected with Trimble Catalyst. The Coordinates of the Mine 

Boundary GCPs are shown below. 

 

Buffer Area 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude    

1 21.90015 83.68929 26 21.88523 83.86598    

2 21.93073 83.67411 27 21.87866 83.8587    

3 21.95126 83.66852 28 21.86499 83.8362    

4 21.97124 83.66809 29 21.85694 83.81776    

5 21.98618 83.67092 30 21.85021 83.7959    

6 22.00363 83.67728 31 21.84843 83.77713    

7 22.01888 83.68676 32 21.84954 83.76162    

8 22.03155 83.69806 33 21.8542 83.74273    

9 22.04755 83.71985 34 21.85932 83.7307    

10 22.05668 83.73663 35 21.86458 83.72155    

11 22.05809 83.7454 36 21.87683 83.70632    

12 22.06057 83.76079 37 21.88736 83.69719    

13 22.06124 83.77084 26 21.88523 83.86598    

14 22.0614 83.78615 27 21.87866 83.8587    

15 22.0571 83.81228 28 21.86499 83.8362    

16 22.04777 83.8338 29 21.85694 83.81776    

17 22.03967 83.84561 30 21.85021 83.7959    

18 22.02985 83.85611 31 21.84843 83.77713    

19 22.01019 83.87002 32 21.84954 83.76162    

20 21.97951 83.88535 33 21.8542 83.74273    

21 21.96233 83.89049 34 21.85932 83.7307    

22 21.95003 83.89188 35 21.86458 83.72155    

23 21.93038 83.89034 36 21.87683 83.70632    

24 21.91227 83.8846 37 21.88736 83.69719    

25 21.89458 83.87414       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Core Area Part-1 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

1 21.95697 83.78643 26 21.97065 83.7755 51 21.96261 83.78632 

2 21.95697 83.78643 27 21.97005 83.77568 52 21.96261 83.78632 

3 21.95573 83.7882 28 21.96984 83.77617 53 21.95697 83.78643 

4 21.95573 83.7882 29 21.96984 83.77617    

5 21.9546 83.7912 30 21.97017 83.77989    

6 21.94674 83.7952 31 21.97121 83.78255    

7 21.94674 83.7952 32 21.97053 83.78081    

8 21.94674 83.7952 33 21.97121 83.78255    

9 21.94674 83.7952 34 21.97121 83.78255    

10 21.93868 83.77676 35 21.97121 83.78255    

11 21.93868 83.77676 36 21.97121 83.78255    

12 21.93868 83.77676 37 21.96261 83.78632    

13 21.93868 83.77676 38 21.96261 83.78632    

14 21.93868 83.77676 39 21.96261 83.78632    

15 21.93868 83.77676 40 21.96261 83.78632    

16 21.96302 83.76445 41 21.96261 83.78632    

17 21.96302 83.76445 42 21.96261 83.78632    

18 21.96302 83.76445 43 21.96261 83.78632    

19 21.96302 83.76445 44 21.96261 83.78632    

20 21.96306 83.76535 45 21.96261 83.78632    

21 21.96618 83.76533 46 21.96261 83.78632    

22 21.96616 83.76758 47 21.96261 83.78632    

23 21.96915 83.76799 48 21.96261 83.78632    

24 21.97051 83.77029 49 21.96261 83.78632    

25 21.97101 83.77342 50 21.96261 83.78632    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 

Core Area Part-2   

GCP_ID Longitude Latitude GCP_ID Longitude Latitude    

1 21.96338 83.78841 34 21.96095 83.78649    

2 21.96331 83.78842 35 21.96112 83.78635    

3 21.96322 83.78848 36 21.96112 83.78635    

4 21.9626 83.78886 37 21.96112 83.78635    

5 21.96182 83.78922 38 21.96112 83.78635    

6 21.96168 83.78926 39 21.96261 83.78632    

7 21.9615 83.78928 40 21.96261 83.78632    

8 21.96136 83.78927 41 21.96261 83.78632    

9 21.96128 83.78924 42 21.96708 83.78436    

10 21.9612 83.78917 43 21.96708 83.78436    

11 21.96118 83.78907 44 21.96708 83.78436    

12 21.96118 83.78894 45 21.96709 83.78508    

13 21.9611 83.78863 46 21.96713 83.78549    

14 21.96112 83.78838 47 21.96699 83.78614    

15 21.96085 83.78844 48 21.96716 83.78626    

16 21.96091 83.78815 49 21.96705 83.78677    

17 21.96075 83.78809 50 21.96701 83.78733    

18 21.96062 83.78811 51 21.96668 83.78763    

19 21.96058 83.78823 52 21.966 83.78783    

20 21.96057 83.78834 53 21.96599 83.7883    

21 21.96036 83.78852 54 21.96597 83.78888    

22 21.96013 83.78861 55 21.9658 83.7888    

23 21.95997 83.78833 56 21.96551 83.7888    

24 21.96017 83.78818 57 21.96528 83.78876    

25 21.96046 83.78811 58 21.96498 83.78878    

26 21.96051 83.78797 59 21.96488 83.78852    

27 21.96042 83.78797 60 21.96479 83.78857    

28 21.96054 83.78745 61 21.96458 83.78857    

29 21.96033 83.78745 62 21.96454 83.78875    

30 21.96083 83.78713 63 21.96423 83.7887    

31 21.96073 83.78687 64 21.96365 83.78844    

32 21.96075 83.78668       

33 21.96086 83.78654       

         

         

         

         

         

         

         

         

         

  
 

 
 
 
 



 
Core Area Part-3 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

1 21.95036 83.79336 42 21.95076 83.79967 81 21.9543 83.79906 

2 21.95039 83.79343 43 21.95092 83.7997 82 21.95444 83.79891 

3 21.95028 83.79352 44 21.95101 83.79972 83 21.9545 83.79887 

4 21.95031 83.794 45 21.95108 83.79971 84 21.95459 83.7988 

5 21.95022 83.79413 46 21.95112 83.7997 85 21.95461 83.79878 

6 21.95016 83.79424 47 21.95122 83.79974 86 21.95464 83.79879 

7 21.95014 83.79427 48 21.95134 83.79979 87 21.95467 83.7988 

8 21.95016 83.79435 49 21.95137 83.7998 88 21.95469 83.79883 

9 21.95011 83.79436 50 21.95158 83.79989 89 21.9547 83.79886 

10 21.9501 83.7944 51 21.95167 83.79995 90 21.9547 83.79889 

11 21.95007 83.79454 52 21.95171 83.8 91 21.95471 83.79891 

12 21.95001 83.79456 53 21.95187 83.80001 92 21.95471 83.79891 

13 21.95006 83.79468 54 21.95196 83.8 93 21.95472 83.79892 

14 21.9501 83.7947 55 21.9521 83.79999 94 21.95473 83.79892 

15 21.95023 83.79477 56 21.9522 83.8 95 21.95483 83.79891 

16 21.95028 83.79472 57 21.95238 83.80005 96 21.95492 83.79889 

17 21.95037 83.79476 58 21.95243 83.80007 97 21.95498 83.79887 

18 21.95026 83.79516 59 21.95252 83.80006 98 21.95508 83.79883 

19 21.95039 83.79515 60 21.95261 83.80004 99 21.95549 83.79882 

20 21.95052 83.79511 61 21.95277 83.79997 100 21.95549 83.79882 

21 21.95062 83.79504 62 21.95282 83.79995 101 21.9555 83.79881 

22 21.95067 83.79496 63 21.95285 83.79994 102 21.9555 83.79881 

23 21.95089 83.79512 64 21.953 83.79984 103 21.9555 83.79881 

24 21.9532 83.79511 65 21.95301 83.79982 104 21.95551 83.7988 

25 21.95322 83.79706 66 21.95321 83.79967 105 21.95551 83.7988 

26 21.95055 83.79705 67 21.95342 83.79949 106 21.95551 83.79879 

27 21.95057 83.7972 68 21.95341 83.79942 107 21.95551 83.79879 

28 21.95058 83.79729 69 21.95343 83.79939 108 21.95551 83.79874 

29 21.95058 83.7974 70 21.95347 83.79931 109 21.95548 83.79867 

30 21.95054 83.79762 71 21.95348 83.79927 110 21.95551 83.79857 

31 21.95055 83.7978 72 21.9535 83.7992 111 21.95549 83.79848 

32 21.95097 83.79784 73 21.95354 83.79911 112 21.95549 83.79843 

33 21.9512 83.79778 74 21.9536 83.79902 113 21.95555 83.79839 

34 21.95133 83.79798 75 21.95366 83.79898 114 21.95561 83.79835 

35 21.95124 83.79813 76 21.95371 83.79897 115 21.95568 83.79831 

36 21.95109 83.79856 77 21.95374 83.79896 116 21.95574 83.79828 

37 21.95094 83.79916 78 21.95378 83.79897 117 21.95577 83.79826 

38 21.95093 83.79923 79 21.95404 83.79907 118 21.95584 83.79822 

39 21.95094 83.79956 80 21.95427 83.79907 119 21.95588 83.79818 

40 21.95075 83.79961 42 21.95076 83.79967 120 21.95593 83.7982 

 

  



 
 

Core Area Part-3 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

121 21.95601 83.79822 161 21.95752 83.79506 221 21.95758 83.79236 

122 21.95609 83.79824 162 21.9575 83.79501 222 21.95758 83.79236 

123 21.9561 83.79824 163 21.95746 83.79496 223 21.95762 83.79234 

124 21.95611 83.79823 164 21.95742 83.79496 224 21.95772 83.79219 

125 21.95618 83.79814 165 21.95739 83.79489 225 21.95773 83.79204 

126 21.95624 83.79809 166 21.95737 83.79483 226 21.958 83.79167 

127 21.95629 83.79801 167 21.95737 83.79481 227 21.958 83.79159 

128 21.95633 83.79796 168 21.95737 83.79472 228 21.95799 83.79148 

129 21.95635 83.79791 169 21.95738 83.79455 229 21.95796 83.79118 

130 21.9564 83.79782 170 21.95738 83.79451 230 21.95811 83.79121 

131 21.95642 83.79777 171 21.9574 83.79448 231 21.95817 83.79123 

132 21.95646 83.79768 172 21.95738 83.79443 232 21.9582 83.79127 

133 21.95651 83.79754 173 21.95707 83.79387 233 21.95826 83.79135 

134 21.95656 83.79745 174 21.95704 83.79385 234 21.95831 83.79141 

135 21.95661 83.79738 175 21.95699 83.79386 235 21.95838 83.79141 

136 21.95668 83.79734 176 21.95692 83.79387 236 21.95844 83.7914 

137 21.95676 83.7973 177 21.95681 83.79386 237 21.95852 83.79135 

138 21.95688 83.79727 178 21.95677 83.7939 238 21.95858 83.79138 

139 21.95704 83.79722 179 21.95674 83.79393 239 21.9586 83.79142 

140 21.95708 83.79709 180 21.95667 83.79394 240 21.95871 83.79142 

141 21.95709 83.797 181 21.95661 83.79394 241 21.95872 83.7913 

142 21.95709 83.79693 182 21.95658 83.79394 242 21.95881 83.79128 

143 21.95709 83.7968 183 21.95654 83.79397 243 21.9588 83.79083 

144 21.95709 83.79671 184 21.9565 83.79401 244 21.95907 83.79077 

145 21.95709 83.79664 185 21.95649 83.79407 245 21.95934 83.79077 

146 21.95707 83.79654 186 21.95647 83.79411 246 21.9598 83.79082 

147 21.95707 83.79645 187 21.95646 83.7943 247 21.95982 83.79057 

148 21.95707 83.79643 188 21.95646 83.79434 248 21.95999 83.79049 

149 21.9571 83.79629 189 21.95647 83.79447 249 21.95999 83.79036 

150 21.95719 83.79609 190 21.95636 83.79454 250 21.96013 83.79031 

151 21.95723 83.796 191 21.95619 83.79447 251 21.96008 83.79023 

152 21.95724 83.79592 192 21.95576 83.7943 252 21.96012 83.7899 

153 21.95727 83.79571 193 21.9556 83.79424 253 21.95998 83.78985 

154 21.95729 83.79563 194 21.95558 83.79379 254 21.96001 83.78966 

155 21.95735 83.79554 195 21.95491 83.79364 255 21.96012 83.78974 

156 21.95741 83.79543 196 21.95481 83.79357 256 21.96051 83.78972 

157 21.95747 83.79528 197 21.95476 83.79343 257 21.96106 83.78973 

158 21.95751 83.7952 198 21.95475 83.79328 258 21.96182 83.78959 

159 21.95753 83.79515 199 21.95475 83.79315 259 21.96249 83.78957 

160 21.95753 83.79512 200 21.95475 83.79309 260 21.96322 83.78895 

 
 
 
 
  



 
 
 
 

Core Area Part-3 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

261 21.96445 83.78953 301 21.97396 83.78289 381 21.96204 83.79772 

262 21.96505 83.78968 302 21.97462 83.78326 382 21.96186 83.79772 

263 21.96515 83.78977 303 21.9746 83.7835 383 21.96175 83.7976 

264 21.96539 83.78979 304 21.97444 83.78357 384 21.9617 83.79757 

265 21.9657 83.78977 305 21.97424 83.78382 385 21.96168 83.79754 

266 21.96665 83.78857 306 21.97417 83.78428 386 21.96165 83.79753 

267 21.9671 83.78777 307 21.97369 83.78485 387 21.96164 83.79751 

268 21.96732 83.78712 308 21.97308 83.78492 388 21.96161 83.7975 

269 21.96783 83.78636 309 21.9723 83.78553 389 21.96158 83.79748 

270 21.96832 83.78577 310 21.9723 83.78553 390 21.96153 83.79748 

271 21.96844 83.78541 311 21.9723 83.78553 391 21.96149 83.7975 

272 21.96958 83.78444 312 21.9723 83.78553 392 21.96141 83.79756 

273 21.97043 83.784 313 21.9723 83.78553 393 21.96135 83.79767 

274 21.97143 83.78297 314 21.9723 83.78553 394 21.96132 83.7977 

275 21.97166 83.78281 315 21.9723 83.78553 395 21.96128 83.79772 

276 21.97231 83.78304 316 21.9723 83.78553 396 21.9612 83.79778 

277 21.97244 83.78297 317 21.97218 83.78579 397 21.96108 83.79787 

278 21.97243 83.78279 318 21.97218 83.78579 398 21.96098 83.79796 

279 21.97281 83.78249 319 21.97203 83.78611 399 21.96096 83.79798 

280 21.97304 83.78229 320 21.97182 83.78663 400 21.96084 83.79806 

281 21.97316 83.78246 321 21.97182 83.78663 401 21.96082 83.79808 

282 21.97305 83.78268 322 21.97182 83.78663 402 21.9608 83.7981 

283 21.97326 83.78271 323 21.97182 83.78663 403 21.96077 83.79814 

284 21.97326 83.78291 324 21.97182 83.78663 404 21.96071 83.7982 

285 21.97326 83.78291 325 21.97182 83.78663 405 21.9607 83.7982 

286 21.97326 83.78291 326 21.97172 83.78674 406 21.96061 83.79815 

287 21.97336 83.78296 327 21.97169 83.78682 407 21.96053 83.79808 

288 21.97336 83.78296 328 21.97163 83.78701 408 21.96049 83.79804 

289 21.97336 83.78296 329 21.97161 83.78742 409 21.96045 83.79803 

290 21.97336 83.78296 330 21.97161 83.78751 410 21.96037 83.79799 

291 21.97336 83.78296 331 21.97158 83.78762 411 21.96033 83.79803 

292 21.97345 83.78306 332 21.97147 83.78823 412 21.96029 83.79818 

293 21.97371 83.78311 333 21.97152 83.7884 413 21.96015 83.79826 

294 21.97387 83.78324 334 21.97157 83.78869 414 21.96002 83.79819 

295 21.9739 83.78339 335 21.97166 83.78913 415 21.95993 83.79815 

296 21.97403 83.78348 336 21.97166 83.78916 416 21.95984 83.79806 

297 21.9741 83.78336 337 21.97165 83.7892 417 21.95982 83.79805 

298 21.97413 83.78328 338 21.9724 83.78986 418 21.95981 83.79805 

299 21.97414 83.78317 339 21.9724 83.78986 419 21.9598 83.79806 

300 21.97389 83.783 340 21.9724 83.78986 420 21.95979 83.79807 

 
 
 
 
 
 
 
 
 



 
 

Core Area Part-3 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

421 21.95967 83.79845 461 21.95446 83.80889 501 21.95382 83.80212 

422 21.95949 83.79911 462 21.95427 83.8088 502 21.95379 83.8022 

423 21.95913 83.799 463 21.95436 83.8083 503 21.95375 83.80225 

424 21.95867 83.79891 464 21.95431 83.8083 504 21.9537 83.80239 

425 21.95865 83.79914 465 21.9544 83.80735 505 21.95367 83.80244 

426 21.95833 83.79938 466 21.95439 83.80692 506 21.95361 83.80246 

427 21.95751 83.79913 467 21.9547 83.80689 507 21.95333 83.80244 

428 21.95745 83.79939 468 21.9547 83.80686 508 21.95301 83.80241 

429 21.95745 83.79962 469 21.95458 83.80675 509 21.95291 83.80228 

430 21.95767 83.79971 470 21.95443 83.80669 510 21.95288 83.80228 

431 21.95807 83.79982 471 21.95438 83.80637 511 21.95266 83.80229 

432 21.95822 83.79996 472 21.95436 83.80621 512 21.95258 83.8023 

433 21.95829 83.80012 473 21.9543 83.80621 513 21.95242 83.80231 

434 21.95831 83.80018 474 21.95421 83.8061 514 21.95228 83.8023 

435 21.95834 83.80026 475 21.95414 83.80615 515 21.95213 83.80228 

436 21.95839 83.80038 476 21.95384 83.80577 516 21.9521 83.80231 

437 21.95844 83.80047 477 21.95369 83.80553 517 21.95211 83.80234 

438 21.95849 83.80054 478 21.9539 83.80443 518 21.95207 83.80242 

439 21.95852 83.8006 479 21.95412 83.80452 519 21.9521 83.80246 

440 21.95855 83.80068 480 21.95443 83.80455 520 21.95216 83.80247 

441 21.95855 83.80075 481 21.95443 83.80455 521 21.95228 83.80271 

442 21.95855 83.80084 482 21.95424 83.80398 522 21.95225 83.80276 

443 21.95854 83.80093 483 21.95436 83.80394 523 21.95226 83.80278 

444 21.95837 83.80135 484 21.95455 83.80383 524 21.95226 83.80299 

445 21.95807 83.80198 485 21.95459 83.80367 525 21.9522 83.80306 

446 21.95778 83.80253 486 21.95443 83.80361 526 21.9522 83.80309 

447 21.95741 83.80328 487 21.95457 83.80325 527 21.95223 83.80312 

448 21.95716 83.80365 488 21.95468 83.80289 528 21.95228 83.80312 

449 21.95689 83.80402 489 21.95468 83.80289 529 21.95237 83.80314 

450 21.95683 83.80422 490 21.9547 83.80245 530 21.9526 83.80324 

451 21.95682 83.80539 491 21.95467 83.80199 531 21.95292 83.80338 

452 21.95701 83.80741 492 21.95465 83.80167 532 21.95302 83.80343 

453 21.95701 83.80788 493 21.9546 83.80146 533 21.95302 83.80348 

454 21.95698 83.808 494 21.95434 83.8013 534 21.95301 83.80354 

455 21.95674 83.80831 495 21.95413 83.80134 535 21.95297 83.80363 

456 21.95663 83.80839 496 21.95403 83.80157 536 21.95292 83.80375 

457 21.95624 83.80856 497 21.95391 83.80186 537 21.9529 83.80382 

458 21.95588 83.80872 498 21.9539 83.8019 538 21.95289 83.80421 

459 21.95552 83.80888 499 21.95389 83.80195 539 21.95342 83.8044 

460 21.95433 83.80953 500 21.95387 83.80204 540 21.95354 83.80439 

 

 
 
 
 
 
 
 
 
 
 



 
 
 

 

Core Area Part-4 

GCP_ID Longitude Latitude GCP_ID Longitude Latitude GCP_ID Longitude Latitude 

1 21.96883 83.79271 26 21.96914 83.79756 51 21.96546 83.79446 

2 21.96897 83.7928 27 21.96914 83.79756 52 21.96547 83.79442 

3 21.9691 83.7929 28 21.96914 83.79756 53 21.96568 83.79392 

4 21.9692 83.79299 29 21.96774 83.80042 54 21.96539 83.79371 

5 21.96929 83.79309 30 21.9676 83.80069 55 21.96553 83.79351 

6 21.96941 83.79319 31 21.9675 83.8009 56 21.96567 83.79336 

7 21.96953 83.79331 32 21.96746 83.801 57 21.96572 83.79331 

8 21.96964 83.79344 33 21.96656 83.80279 58 21.966 83.79308 

9 21.96974 83.79361 34 21.96548 83.80465 59 21.96617 83.79292 

10 21.96988 83.79391 35 21.96548 83.80465 60 21.96624 83.79287 

11 21.96995 83.79409 36 21.96548 83.80465 61 21.96636 83.7928 

12 21.97004 83.79435 37 21.96334 83.8082 62 21.96639 83.79277 

13 21.97008 83.79459 38 21.96291 83.80805 63 21.96655 83.79269 

14 21.97011 83.79482 39 21.96326 83.80626 64 21.96678 83.79258 

15 21.9701 83.79534 40 21.96392 83.802 65 21.96679 83.79257 

16 21.97008 83.7956 41 21.96435 83.79964 66 21.96682 83.79256 

17 21.97006 83.79574 42 21.96478 83.79756 67 21.96685 83.79255 

18 21.97 83.79596 43 21.9648 83.79746 68 21.96706 83.7925 

19 21.96999 83.79603 44 21.96481 83.79738 69 21.9673 83.79246 

20 21.96994 83.79613 45 21.96492 83.79679 70 21.96769 83.79241 

21 21.96983 83.79636 46 21.96497 83.79655 71 21.96791 83.79238 

22 21.96972 83.79654 47 21.96507 83.79595 72 21.96803 83.79238 

23 21.96964 83.79667 48 21.96531 83.79495 73 21.96814 83.79239 

24 21.96914 83.79756 49 21.96531 83.79495 74 21.96823 83.79242 

25 21.96914 83.79756 50 21.96534 83.79481 75 21.96839 83.79249 

      76 21.96873 83.79264 
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Coal Stock 1 
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Coal Stock 2 

  Lat: 21.96934° Long: 83.787538° 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Coal Stock 3 

            Lat: 21.960193° Long: 83.787537° 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

             External Dump1 
  Lat: 21.967638° Long: 83.782809° 
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             Forest 
             Lat: 21.956859° Long: 83.778596° 
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             Lat: 21.969021° Long: 83.773126° 

 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

             Quarry Area 
             Lat: 21.968976° Long: 83.773131° 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

             Service Building 
             Lat: 21.96799° Long: 83.789498° 
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