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GEO-REFERENCED BOUNDARY MAP (IN SHAPE FILE)
OF COMPENSATORY AFFORESTATION (CA) FOREST LAND
(AREA-47.884HA) AT KHAIRAGARH DIVISION FOR
KUSMUNDA OCP, KUSMUNDA AREA, SECL

1.0 introduction

A proposal for DGPS survey of 47.884 hectare compensatory afforestation (CA) forest land at
Khairagarh division has been received in CMPDIL through e-office along with details of forest land
allotted by forest department duly forwarded through General Manager, kusmunda Area, South
Eastern Coalfields Limited (SECL} vide letter SECL/GM/KA/22-23/249 dated 15-12-2022. As per
annual action plan for the year 2022-2023(CMPDI/RI-5/EXPL/2022-23/03 Dated 01-04-2022) DGPS
survey of forest land is to be taken up by CMPDIL.

As per work order No. SECLIGM/KA/22-23/249 dated 15-12-2022 the CA land {Area-47 884Ha) for
43.942 Ha revenue forest land proposal of Kusmunda OCP has been identified at Khairagarh Forest
Division. '

Colliery authorities identified the patch on the ground with the help of forest officials DGPS survey
has been carried out at selected ground locations identified by forest personnel as per requirement.

DGPS report containing geo-referenced boundary map and shape files in projected and geographical
coordinate system is submitted herewith. A geo-referenced boundary map in 1:25000 scale and
corresponding KML files are aiso enclosed herewith in orderto facilitate SECL to apply through online
application portat PARIVESH.

Soft copies of the map and shape files are given in CD for further necessary action by SECL.
Relevant documents are given as annexures in this report.

The following table shows the land schedule of the proposed Compensatory Afforestation (CA)
Forest Land. -

Land Schedule of Compensatory Afforestation(CA) Forest Land
SL. NO. Divigion Sub_Division Range Comp | Area(HA)
1 Khairagarh Gandai Gandai P100 13.386
2 Khairagarh Gandai Gandai P100 8.313
3 Khairagarh Gandai Salhewara P135 26.185
Total Area 47.884

20 Background

Electricity is a very important commodity that cannot be dispensed for the moderm lifestyle of people
and communities worldwide. India being a growing economy is not an exception. Electricity produced
through thermal power stations meets about seventy percentage of total electricity requirement of
our country. Coal plays a vital role in these thermal power stations. With growing concemn for
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increasing power production, the thrust is an increasing production on coal producing companies,
such as SECL.

Coal demand for other industrial and domestic consumption has also increased over the years. Coal
producing companies, in general, are always required to mine more ¢oal through open cast and
underground coal mines in order to meet the coal demand by thermal power stations.

Coal producing companies are left with only two options. Either they should open new coal mines of
increase the capacity of existing mines. While itis not very easy 1o open up new coal mines, the only
option left is to expand the existing mines in terms of its capacity or in terms of physical extent of the
existing mine.

In most of the mining lease hold areas it is observed that the coal bearing area is failing in forest
areas that has been left out for want of forestry clearance. These forest lands are categorized into
the following three types: :

» Reserved Forest
» Protected Forest
» Revenue Forest

In order to camy out mining activities in these forest lands, forest clearance is required to obtain from
the Ministry of Environment, Forest and Climate Change {MOEFCC).

To check irrational exploitation of forest and to maintain the ecological balance, Forest Conservation
Act (FRA), 1980 has been enacted. Under this act, no forest fand can be used for non-forestry
purpose without prior approval from the ministry.

For getting forest clearance from MOEFCC the coal producing companies are required t apply
through recently updated web portal called "Pro-Active and Responsive facilitation by Interactive,
Virtuous and Environmental Single-Window Hub (PARIVESH)" which is a web based, role-based
workflow application that has been developed for online submission and monitoring of proposals
submitted by the proponents for seeking environment, forest, wildlife, and CRZ clearances from
centrat state and district leved authorities.

It automates the entire tracking of proposals which includes online submission of a new proposal,
editing/updating the details of proposals and displays status of the proposals at each stage of the
workflow,

The procedure for forest clearance envisaged under the act mandates a two-stage approval process
consisting of two stages:

»  Stagel
Upon prima facie review the proposal is either accepted or rejected. If approved, the project authority
is required to deposit an amount for compensation of the opportunity cost of the forest (NPV,

compensatory afforestation, additional expenses towards mitigating probabte environmental damage
etc.)

Job No: 5023086 Page 2 of 8
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>  Stagell

Following the deposit of above-mentioned costs, the land is handed over to the project authorities
provided they have obtained alf other requisite clearances.

Reserve forest boundaries are generally marked on the ground with large forest pillars while the
boundaries of protected forests are marked on the ground with trenches, fencing and other markings.

As per the circular of MOEFCC, one of the pre-requisites for getting forestry clearance is & geo-
referenced boundary map in shape file format of the desired forest land.

3.0 Location

The salient points of CA forest land identified for this project are located at Gandai {P100} and
Salhewara (P135), District-Khairagarh, Chhattisgarh.Nearest Township is Gandai.

4.0 Scope of Services

The scope of services of CMPDIL to provide Geo-referenced boundary map (in shape files and pdf
format), Geo-referenced report and converted geographical coordinates of forest boundary after
making DGPS observation at salient points and KML files etc.

50 Methodology

Static DGPS (Differential Global Positioning System) survey is appropriate for determining
geoyraphical co-ordinates of forest boundary.

The Global Positioning System (GPS) is a satellite-based location, timing and navigation system in
all weather conditions, anywhere on or near the Earth where there is an unobstructed ine of sight to
four or more GPS satellites. Presently, 30 orbiting sateliles of GPS constellation of USA and 24
GLONASS (Globalnaya navigatsionnaya spuinikovaya sistema or Giobal Navigation Satellite
System) satellites of Russia are operational for the purpose of GPS survey.

In addition to these primary GPS constellation, European space agency and Chinese have their own
constellation such as Galileo and BeiDou respectively.

India’s prestigious GAGAN (GPS Aided Geo Augmented Navigation (GAGAN) system) navigation
system is also presently operational providing vital positional information to civil aviation and other
industries.

The Global Positioning System is a system of communication madé up of three independent aspects
such as:

5 GPS satellites orbiting the Earth;
% Control and monitoring stations on Earth;
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> GPS receivers owned by users,

GPS satellites transmit the satellites number, its position in space, and the exact time. These
informations are sent through the transmitted signals at regular intervals by all the satellites are all
times.

These signals are picked up by varicus types of GPS receivers on ground. With signals from three
or more sateliites, a GPS receiver can triangulate its location on the ground (i.e., longitude and
|atitude} from the known position of the satellites, With four or more salellites, a GPS receiver can
determine a 30 position {i.e., latitude, longitude, and ellipsoidal height).Differential Giobal Positioning
System (DGPS) refers to using two or more GPS receivers to achieve greater positional accuracy.
There are three basic methods of doing DGPS survey,

» Static
» Rapid-Static
#» Real-time Kinematic (RTK).

For doing DGPS survey of forest land, post-processed static survey is found to be most suitable
where one GPS receiver is used as base station and other GPS receivers are used as rover stations.
Base receiver is stationed at a point of known co-ordinates for tonger duration and rover stations are
kept at unknown stations for comparatively shorter duration. DGPS observation is done in each rover
stations for compensatory afforestation.

Data from base and rovers are downloaded and then post-processed in GPS data processing
software, Leica infinity to achieve sub-centimeter level accuracies.

ArcGiS 10.2 version software is used for preparation of shape files, KML file and geo-referenced
map of the forest land in WGS-84 co-ordinates.

6.0  Survey Instrument

For providing geographical {spherical) co-ordinates of the stations along the boundary, Differential
Global Positioning System (DGPS) consisting of one base receiver and a rover receiver were used.
CMPDIL has the latest hardware and software of Leica make DGPS instrument which has dual-
frequency GPS signal receivers that provide accurate results after post processing in relevant
software. Brief specifications of DGPS are provided in the tabie below.

Job No; 502306 Page 4 of 8
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A DGPS Instrument:
Make Leica
Model G825 & GS16
Signal GPS: L1, L2&LS5 carrier, CA, L1P, L2P, L2C
GLONASS: L1, L2&L5 carrier, L1CA, L2CA, L1P, L2P
GALILEQ: E2-L1-E1, ES, E6 |
Channels 72 o
Accuracy: sub-centimeter o _'
Post Processed Static DGPS | 3mm +0.5ppm horizontal, 5mm + 0,5ppm vertical ‘
Real Time RTK __+ 10mm + 1 ppm horizontal, 15mm + 1 ppm vertical
Power:
Intemal Battery 2 Li-lon, 3900mAh, 7.2V
Communication:
Bluetooth Bluetooth standard 1.2
use 1.1 Version
B DGPS Software Inbuiit Leica software for data recording

Leica infinity for data processing

7.0  Details of Field Activity

DGPS survey has been carried out in ground locations identified by forest authorities in the presence
of kusmunda colliery authority. The following table Showing Detaifs of DGPS Survey Point (WGS84).

POINT_ID INSTRUMENT LATITUDE{WGSS4) LONGITUDE{WGS84)
P100/01 DGPS 21°35'14.876"N 80° 58'58.688"E |
P100/02 DGPS 21°35' 10.796" N 80° 58' 54.446" E :
P100/03 DGPS 21° 35" 11.642"N 80° 58 51.281"E ]
P100/04 DGPS 21° 35 14.048" N 80° 58'46.342"E
P100/05 DGPS 21° 35' 18.504" N 80° 58' 49.263" E
P100/06 DGPS 21°35'20.748"N 80° 58' 47.559" E
P100/07 DGPS 21735 19.219"N 80° 58'41.890" E
P100/08 DGPS 21° 35" 18.036" N 80° 58'38.707" E
P100/09 DGPS 21°°35'20.227° N 80° 58' 37.647"E
P100/10 DGPS 21° 35' 21.952'N 80° 58 46.307"E
P100/11 DGPS 217 35'25172"N 80° 58'47.245"E
P100/12 DGPS 21° 35' 27.969" N 80° 58'46.514"E
P100/13 DGPS 21°35'28.197"N 80° 58' 44.949"E
P100/14 DGPS 21° 35' 30.148" N 80° 58' 42.584" E
P100/15 DGPS 21°35'32.717"N 80° 58' 41.784"E
P100/16 DGPS 21° 35'33.465" N 80° 58' 40.358" E
P100/17 DGPS 21° 35' 36.035" N 80° 58'43.279"E
P100/18 DGPS 21° 35 37 401" N 80° 58' 40.357" £
P106/19 DGPS 21° 35" 39417" N 80° 58' 39.870"E
P100/20 DGPS 21° 35 43.353"N 80° 58'40.113"E

Job No: 502306
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POINT_ID INSTRUMENT LATITUDE{WGS84) LONGITUDE(WGS84)
P100/21 DGPS 21°35' 38.572"N B0° 58'43.278" E
P100/22 DGPS 21° 35" 36.458" N 80° 58 46.826" E
P100/23 DGPS 21°35' 31.157" N 80° 58'48.044" E
P100/24 DGPS 21° 35" 28.522" N 80° 58' 49.157"E
P100/25 DGPS 21° 35 26.343" N 80° 58'49.714"E
P100/26 DGPS 21° 35'22.196" N 80° 58 50.778"E
P100/27 DGPS 21°35'17.724" N 80° 58'56.114"E
P100/28 DGPS 21°35 18.118"N 80° 58' 56.465" £
P100/29 DGPS 21° 35 20.684" N 80° 568' 53.540" E
P100/30 DGPS 21° 35 22.944"N 80° 58' 51.277T"E
P100/31 DGPS 21°35'28.100" N 80° 58' 50.131"E
P100/32 DGPS 21° 35 30.882" N 80° 58'48.716" E
P100/33 DGPS 21°35 32.176"N 80° 58'51.821"E
P100/34 DGPS 21°35'22.474"N 80° 58' 58.564" E
P135/01 DGPS 21°43'41.921"N 80° 47 14.274" E
P135/02 DGPS 21743 42.538"N 80° 47" 12.189"E
P135/03 DGPS 21°43' 42.484" N 80° 47 8.072°E
P135/04 DGPS 21°43 42414"N 80°47'4.347"E
P135/05 DGPS 21° 43 42.867"N 80° 47 2.188"E
P135/06 DGPS 21°43 44 031" N 80° 46' 57.592" E
P135/07 DGPS 21° 43 44.160" N 80° 46'56.512"E
P135/08 DGPS 21° 43 43 870" N 80° 46' 55.051" E
P135/09 DGPS 21743 43.734" N 80° 46'53.763"E
P135/10 DGPS 21° 4342 852" N 80° 46'50.910"E
P135/11 i DGPS 21743 42.855"N 80° 46' 49.645" E
P135/12 DGPS 21743 42.863" N 80° 46 49.053" E
P135/13 DGPS 21° 43 41752"N 80° 46" 47.705" E
P135/14 DGPS 21943 39.721"N 80° 46' 46.406" E
P135/15 DGPS 21°43'38.817"N 80° 46'45.949"E
P135/18 DGPS 21° 43' 35.906" N 80°46'44 577" E
P13517 DGPS 21°43' 33.890"N 80° 46'43.738"E
P135/18 DGPS 21°43 32452"N 80° 46' 42.768" E
P135/19 DGPS 21°43'27.878"N 80° 46' 40.784" E
P135/20 DGPS 21743 25.897" N 80° 46’ 30.722"E
 P135/21 DGPS 21° 43 25.843"N 80° 46' 39.699" E
P135/22 DGPS 21° 43 21.264"N 80° 46' 44.619"E
P135/23 DGPS 21° 43 14.959" N 80° 46'47.930" E
P135/24 DGPS 21° 43 15.604" N 80° 46" 49,993 E
P135/25 DGPS 21°43 22.922°N 80° 46' 53.442" E
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8.0

Computation

-2 recorded is downloaded from both rover and base receivers of DGPS and processed in Leica
mifinity software to get post-processed WGS-84 co-ordinates. The geographical co-ordinates of the
forest land {CA) are tabulated below.

TABLE-|
GEOGRAPHICAL COORDINATES (WGS-84)
47.884 HAFOREST LAND (CA)
KUSMUNDA OCP, KUSMUNDA AREA, SECL
FID - COMPARTMENT | DIVISION | S8 | | RANGE | Lafitude(DMS) | Longitude(DMS)
0 P100 Khairagarh | Gandai Gandai | 21° 35' 35.040" N | 80° 58'43.709"E
g P100 Khairagarh |  Gandai Gandai  : 21°35' 36.164"N { 80° 58'43.916"E
2 P100 Khairagarh | Gandai Gandai | 21° 35'36.499" N | 80° 58' 46.727"E
: 3 P100 Khairagarh | Gandai Gandai | 21° 35' 34.298"N | 80° 58'47.061"E
P4 P100 Khairagarh |  Gandai Gandai | 21° 35'31.080"N | 80° 58'47.939"E
5 P100 Khairagarh | Gandai ;| Gandai | 21°35'28476"N | 80° 58 49.073"E
8 P100 Khairagarh | Gandai ; Gandai ;| 21°35'26.311"N | 80° 58'49.729"E
7 P100 Khairagarh | Gandai Gandai | 21° 35'22.165" N | 80° 58’ 50.708"E
' 8 P100 Khairagarh |  Gandai Gandai | 21°35' 18.897" N | 80° 58' 54.518"E
. 9 P100 Khairagarh |  Gandai Gandai . 21°35'17.513" N | 80° 58' 56.081"E
10 P100 Khairagarh |  Gandai Gandai : 21° 35' 14.876" N | 80° 58 58.688"E
11 P100 Khairagarh | Gandai Gandai | 21° 35 10.796" N | 80° 58' 54.446"E
112 P100 Khairagarh | Gandai Gandai | 21° 35 11.642" N | 80° 58'51.281"E
13 P100 Khairagarh | Gandai Gandai ¢ 21° 35" 14.048" N | 80° 58'46.342"E
14 P100 Khairagarh | Gandai Gandai | 21° 35 18.504" N | 80° 58 49.263"E
15 P100 Khairagarh | Gandai Gandai | 21°35'20.748" N | 80° 58' 47.559" E
18 P100 Khairagarh | Gandai Gandai | 21°35' 19.219" N | 80° 58'41.890" E
17 P100 Khairagarh |  Gandai Gandai | 21°35' 18.036" N | 80° 58'38.707"E
18 P100 Khairagarh | Gandai Gandai | 21°35'20.227" N | 80° 58' 37.647"E
19 P100 Khairagarh |  Gandai Gandai | 21°35 20.232"N | 80° 58'37.640"E
20 P100 Khairagarh |  Gandai Gandai | 21°35'21.085"N | 80° 58" 42.955"E
21 P100 Khairagarh | Gandai Gandai | 21°35'21.952" N | 80° 58' 46.307"E
2 P100 Khairagarh |  Gandai Gandai | 21°35'25.172" N | 80° 58'47.245" E
23 P100 Khairagarh |  Gandai Gandai | 21° 35'27.969" N | 80° 58'46.514"E
24 P100 Khairagarh |  Gandai Gandai | 21°35'28.197" N | 80° 58 44.949"E
25 P100 Khairagarh |  Gandai Gandai | 21°35'30.252" N | 80° 58' 43.093°E
26 P100 Khairagarh | Gandai Gandai | 21° 35'33.565" N | 80° 58'42.366"E
27 P100 Khairagarh | Gandai Gandai | 21° 35'35.040" N | 80° 58'43.709" €
28 P100 Khairagarh | Gandai Gandai | 21°35'32.784" N | 80° 58' 53.042" E
28 P100 Khairagarh | Gandai Gandai | 21° 35'28.253" N | 80° 58'56.711"E
30 P100 Khairagarh | . Gandai Gandai | 21° 35'22.538" N | 80° 59" 1.460"E
H P100 Khairagarh |  Gandai Gandai | 21°35°17.708" N | 80° 58' 57.071"E
R P100 Khairagarh |  Gandai Gandai | 21° 35'18.118" N | 80° 58' 56.465" £
33 P100 Khairagarh | Gandai Gandai | 21°35'20.684" N | 80° 58' 53.540" E
Job No: 502306 Pace 7 of 8
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Longitude(DMS) |

FID | COMPARTMENT | DIVISION 1 hivision Latitude(DMS)

34 P100 Khairagarh | Gandai Gandai | 21° 35 22.944" N | 80° 58'51.277"E

35 P100 Khairagarh |  Gandai Gandai | 21° 35 28.100" N_| 80° 58'50.131"E |
[ 36 P100 Knairagarh | Gandai - | Gandai 721°35'30.882" N | 80°58 48.716"E |

37 P100 Khairagath | Gandai _; Gandai | 21 ° 35 32.784" N | 80° 58 53.042"E !
10 P135 Khairagarh | Gandai | Salhewara 21°43°36.547" N | 80° 47 6.402°E B
1 P135 Khairagarh | Gandai ~ | Salhewara 24°43'32.075" N | 80° 47" 1.360"E

2 P135 Khairagarh | Gandai | Salhewara 21943'27.365' N | 80° 46' 56.758" E

3 P135 Khairagath | Gandai | Salhewara 21° 43 22.997" N | 80°46'53.328"E

4 P135 _ Khairagarh | _Gandai | Salhewara | 21 *43'19.290" N | 80° 46'51.386" E

5 P135 Khairagarh | Gandai | Salhewara 21° 43 15,650" N | 80° 46'49.984"E

6 P135 Khairagarh |  Gandai | Salhewara , 21543 14.992°N | 80° 46'47.943"E

7 P135 Khairagarh | _ Gandai | Salhewara 721°43721.102" N | 80° 46'44.704"E
I? P135 Khairagarh | Gandai | Salhewara 21543 33.002"N | 80°46'51.188"E

9 P135 Khairagarh | Gandai | Salhewara 71° 43 39.626" N | 80° 46'57.093" €

10 P135 Khairagarh | Gandai _| Salhewara 71° 43740.317" N | 80° 46'62.313"€

1 P135 Khairagarh | Gandai | Salhewara 71° 43 30.628" N | 80° 46'46.648"E

12 P136 Knairagarh | . Gandal | Salhewara 21° 43 41.589" N | 80° 46'47.866" E

13 P135 Khairagarh | _Gandai | Salhewara 21° 43'42.865" N | 80° 46'49.196" £

14 P135 Khairagarh | Gandai | Salhewara 21° 43 42.822° N | 80° 46'49.676'E |

15 P135 Khairagarh | Gandai _| Salhewara 21° 43 42.841" N | 80° 46'50.910°E

16 P135 Khairagarh | Gandai | Salhewara 91°43 43.581" N | 80° 46'53.780"E |
’:1? P135 Khairagath | Gandai “Galhewara | 21° 43 43.540"N 80° 46' 55.047"E
18 P135 Knhairagarh | Gandai | Salhewara 21° 43 43.766" N | 80° 46'56.617"E |

19 P135 Khairagarh | Gandai _| Salhewara 21° 43 43.801" N | 80° 46'57.576"E

20 P135 Khairagarh | Gandai | Salhewara 21° 43 42.515'N | 80°47°2.098"E

21 P135 Khairagarh | Gandai | Salhewara 21543742.261" N | 80°47'4.322°E

22 P135 Khairagah | _ Gandai | Salhewara | 21 >43 42.231"N | 80°47'8.099"E

23 P135 Khairagarn | Gandai__| Sathewara | 21° 43 42.540" N | 80° 47' 12.189°E |

24 P135 Khairagarh | Gandai | Salhewara 21° 43 41944" N | 80° 47 14.186°E |

25 P135 Khairagah | Gandai | Salhewara | 21 °43 39.919" N | 80° 47" 11.220"E _T
| 26 - P135 Knairagarh | Gandai | Salhewara [ 21°43 36.547" N | 80° 47'6.402°€ |

90 Documents Submitted

»  Drawing Number: CMPDI/RIS/BSP/GEOM/2022/DGPS/89

»
DISCLAIMER:

PURPOSE

DETAILS.

. S T
X o 5-@1':1‘) ﬁ,_‘
B e e M e

1. DGPS RePORT Is BAS
2 DGPS RePORT Is FOR FOREST LAND (CA)

CMPDIL Is NOT RESPONSIBLE FOR ANY

Soft copy of shape files & KML files in CD.

£D ON SURVEY DATA.

APPLICATION ONLY & NOT VALID FOR ANY OTHER

FUTURE DiSPUTE WiTH ReESPECT To FOREST LAND
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A vem af ey Ruor & ww Al B R
AR 6§ 8 WE) (1o uftea @@ O Hype)
wfgd)
Aquly 7 GiEr JAN B BT Rdd a8 @ 265184.70
Ul 815 HI SUAR
5i1 qrem gRgeq
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5.3.1 ey @re /Gl R Sdfed weee ared




Local
Rate

80" VA, amER B el ¥ Afw @ werR e
Aqor &g Meav@E B HA GRaET WiRd( /4 A
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der ve 4x Rig ¥g 182 wa Raw @
AT g |

6.1.1

Special

e -] 3 AT a% U=E [ead @ el 1 P
Rate P

g

10

Time

1.820

fe. /e

151.3
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Rate |& @y i &k ST &g 150 70 Ry g @ ==
q &
522 afl Hre @ig sha 200 UM Ao OEn (e Bl 49878 | Kg 10 . /Tl 49878.00
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522 | PCCF |2 fada g /21g 1 e} di$t wedl ¥ U #ie| 8313 |Plants| 2.00 Arfe. 166.26 55198.32
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GEO-REFERENCED BOUNDARY MAP (IN SHAPE FILE)
OF COMPENSATORY AFFORESTATION (CA) FOREST LAND
(AREA-47.884HA) AT KHAIRAGARH DIVISION FOR
KUSMUNDA OCP, KUSMUNDA AREA, SECL

1.0 Introduction

A proposal for DGPS survey of 47.884 hectare compensatory afforestation (CA) forest land at
Khairagarh division has been received in CMPDIL through e-office along with details of forest land
allotted by forest department duly forwarded through General Manager, kusmunda Area, South
Eastern Coalfields Limited (SECL) vide letter SECLIGM/KA/22-23/249 dated 15-12-2022. As per
annual action plan for the year 2022-2023(CMPDI/RI-5/EXPLI2022-23/03 Dated 01-04-2022) DGPS
survey of forest land is to be taken up by CMPDIL.

As per work order No. SECLIGM/KA/22-23/249 dated 15-12-2022 the CA land (Area-47.884Ha) for
43.942 Ha revenue forest land proposal of Kusmunda OCP has been identified at Khairagarh Forest
Division.

Colliery authorities identified the patch on the ground with the help of forest officials. DGPS survey
has been carried out at selected ground locations identified by forest personnel as per requirement.

DGPS report containing geo-referenced boundary map and shape files in projected and geographical
coordinate system is submitted herewith. A geo-referenced boundary map in 1:25000 scale and
corresponding KML files are also enclosed herewith in order to facilitate SECL to apply through online
application portal PARIVESH.

Soft copies of the map and shape files are given in CD for further necessary action by SECL.
Relevant documents are given as annexures in this report.

The following table shows the land schedule of the proposed Compensatory Afforestation (CA)
Forest Land.

Land Schedule of Compensatory Afforestation(CA) Forest Land j
SL. NO. Division Sub_Division Range | Comp | Area(HA) |
1 Khairagarh Gandai Gandai P100 13.386 |

2 Khairagarh Gandai Gandai P100 | 8.313

3 Khairagarh Gandai Salhewara P135 26.185
Total Area 47.884 |

2.0 Background

Electricity is a very important commodity that cannot be dispensed for the modern lifestyle of people
and communities worldwide. India being a growing economy is not an exception. Electricity produced
through thermal power stations meets about seventy percentage of total electricity requirement of
our country. Coal plays a vital role in these thermal power stations. With growing concemn for
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increasing power production, the thrust is on increasing production on coal producing companies,
such as SECL.

Coal demand for other industrial and domestic consumption has also increased over the years. Coal
producing companies, in general, are always required to mine more coal through open cast and
underground coal mines in order to meet the coal demand by thermal power stations.

Coal producing companies are left with only two options. Either they should open new coal mines or
increase the capacity of existing mines. While itis not very easy to open up new coal mines, the only
option left is to expand the existing mines in terms of its capacity orin terms of physical extent of the
existing mine.

In most of the mining lease hold areas it is observed that the coal bearing area is falling in forest
areas that has been left out for want of forestry clearance. These forest lands are categorized into
the following three types:

> Reserved Forest
> Protected Forest
> Revenue Forest

In order to carry out mining activities in these forest lands, forest clearance is required to obiain from
the Ministry of Environment, Forest and Climate Change (MOEFCC).

To check irrational exploitation of forest and to maintain the ecological balance, Forest Conservation
Act (FRA), 1980 has been enacted. Under this act, no forest land can be used for non-forestry
purpose without prior approval from the ministry.

For getting forest clearance from MOEFCC the coal producing companies are required o apply
through recently updated web portal called "Pro-Active and Responsive facilitation by Interactive,
Virtuous and Environmental Single-Window Hub (PARIVESH)" which is a web based, role-based
workflow application that has been developed for online submission and monitoring of proposals
submitted by the proponents for seeking environment, forest, wildlife, and CRZ clearances from
central state and district level authorities.

It automates the entire tracking of proposals which includes online submission of a new proposal,
editing/updating the details of proposals and displays status of the proposals at each stage of the
workflow.

The procedure for forest clearance envisaged under the act mandates a two-stage approval process
consisting of two stages:

%

> Stage |

Upon prima facie review the proposal is either accepted or rejected. If approved, the project authority
is required to deposit an amount for compensation of the opportunity cost of the forest (NPV,
compensatory afforestation, additional expenses towards mitigating probable environmental damage
etc.)
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Following the deposit of above-mentioned costs, the land is handed over to the project authorities

provided they have obtained all other requisite clearances.

Reserve forest boundaries are generally marked on the ground with large forest pillars while the
houndaries of protected forests are marked on the ground with trenches, fencing and other markings.

As per the circular of MOEFCC, one of the pre-requisites for getting forestry clearance is a geo-
referenced boundary map in shape file format of the desired forest land.

3.0 Location

The salient points of CA forest land identified for this project are located at Gandai (P100) and
Salhewara (P135), District-Khairagarh, Chhattisgarh.Nearest Township is Gandai.

40 Scope of Services

The scope of services of CMPDIL to provide Geo-referenced boundary map (in shape files and pdf
format), Geo-referenced report and converted geographical coordinates of forest boundary after
making DGPS observation at salient points and KML files etc.

50 Methodology

Static DGPS (Differential Global Positioning System) survey is appropriate for determining
geographical co-ordinates of forest boundary.

The Global Positioning System (GPS)is a satellite-based location, timing and navigation system in
all weather conditions, anywhere on or near the Earth where there is an unobstructed line of sight to
four or more GPS satellites. Presently, 30 orbiting satellites of GPS constellation of USA and 24
GLONASS (Globalnaya navigatsionnaya sputnikovaya sistema or Global Navigation Satellite
System) satellites of Russia are operational for the purpose of GPS survey.

In addition to these primary GPS constellation, European space agency and Chinese have their own
constellation such as Galileo and BeiDou respectively.

India's prestigious GAGAN (GPS Aided Geo Augmented Navigation (GAGAN) system) navigation
system is also presently operational providing vital positional information to civil aviation and other
industries.

The Global Positioning System is a system of communication made up of three independent aspects
such as:

> GPS satellites orbiting the Earth:
% Control and monitoring stations on Earth;
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> GPS receivers owned by users.

GPS satellites transmit the satellites number, its position in space, and the exact time. These
informations are sent through the transmitted signals at regular intervals by all the satellites are all
times.

These signals are picked up by various types of GPS receivers on ground. With signals from three
or more satellites, a GPS receiver can triangulate its location on the ground (i.e., longitude and
latitude) from the known position of the satellites. With four or more satellites, a GPS receiver can
determine a 3D position (i.e., latitude, longitude, and ellipsoidal height).Differential Global Positioning
System (DGPS) refers to using two or more GPS receivers to achieve greater positional accuracy.
There are three basic methods of doing DGPS survey.

» Static
» Rapid-Static
> Real-time Kinematic (RTK).

For doing DGPS survey of forest land, post-processed static survey is found to be most suitable
where one GPS receiver is used as base station and other GPS receivers are used as rover stations.
Base receiver is stationed at a point of known co-ordinates for longer duration and rover stations are
kept at unknown stations for comparatively shorter duration. DGPS observation is done in each rover
stations for compensatory afforestation.

Data from base and rovers are downloaded and then post-processed in GPS data processing
software, Leica infinity to achieve sub-centimeter level accuracies.

ArcGIS 10.2 version software is used for preparation of shape files, KML file and geo-referenced
map of the forest land in WGS-84 co-ordinates.

6.0  Survey Instrument

For providing geographical (spherical) co-ordinates of the stations along the boundary, Differential
Global Positioning System (DGPS) consisting of one base receiver and a rover receiver were used.
CMPDIL has the latest hardware and software of Leica make DGPS instrument which has dual-
frequency GPS signal receivers that provide accurate results after post processing in relevant
software. Brief specifications of DGPS are provided in the table below.

Job No: 502306 Page 4 of 8
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A | DGPS Instrument: T e S
Make | Leica ]
Model | GS25 & GS16 | i ]
Signal | GPS: L1, L2&L5 carrier, CA, L1P, L2P, L2C
GLONASS: L1, L2&L5 carrier, L1CA, L2CA, L1P, L2P
GALILEO: E2-L1-E1, E5, E6 o
Channels 72 |
Accuracy: sub-centimeter -
Post Processed Static DGPS | 3mm +0.5ppm horizontal, 5mm + 0.5ppm vertical |
Real Time RTK 10mm + 1 ppm horizontal, 15mm + 1 ppm vertical |
Power: . W -
Intemal Battery 2 Li-lon, 3900mAh, 7.2V ]
Communication: -
Bluetooth Bluetooth standard 1.2
USB 1.1 Version ]
B DGPS Software Inbuilt Leica software for data recording i
Leica infinity for data processing ]
7.0 Details of Field Activity

DGPS survey has been carried out in
of kusmunda colliery authority. The

ground locations identified by forest authorities in the presence
following table Showing Details of DGPS Survey Point (WGS84),

Job No: 502306

POINT_ID INSTRUMENT LATITUDE(WGS84) LONGITUDE(WGS84) |
P100/01 DGPS 21° 35' 14.876" N 80°58'58.688"E |
P100/02 DGPS 21° 35'10.796" N 80°58'54.446'E |
P100/03 DGPS 21° 35' 11.642"N 80°58'51.281"E |
P100/04 DGPS 21° 35' 14.048" N 80° 58' 46.342" E
P100/05 DGPS 21° 35' 18.504" N 80° 58' 49.263" E
P100/06 DGPS 21° 35' 20.748" N 80° 58' 47.559" E
P100/07 DGPS 21°35'19.219"N 80° 58'41.890" E
P100/08 DGPS 21° 35' 18.036" N 80°58'38.707"E
P100/09 DGPS 21°35'20.227"N 80° 58'37.647'E
P100/10 DGPS 21° 35' 21.952"N 80° 58'46.307'E |
P100/11 DGPS 21°35'25172'N_ | 80°58'47.245'E
P100/12 DGPS 21° 35' 27.969" N 80°58'46.514"E
P100/13 DGPS 21°35'28.197"N 80°58'44.949"E |
P100/14 DGPS 21° 35'30.148" N 80°58'42584"E |
P100/15 DGPS 21°35' 32.717"N 80°58'41.784"E
P100/16 DGPS 21° 35' 33.465" N 80°58' 40.358"E |
P100/17 DGPS 21° 35' 36.035" N 80°58'43279"E |
P100/18 DGPS 21° 36' 37.401" N 80°58'40.357"E |
P100/19 DGPS 21°35'39.417"N 80°58'39.870"E |
P100/20 | DGPS 21°35'43.353" N 80°58' 40.113"E |
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 POINT_ID | INSTRUMENT LATITUDE(WGS84) | LONGITUDE(WGS84) |
" P100/21 DGPS 21° 35'38.572" N 80° 58'43.278" E

P100/22 DGPS 21° 35' 36.458" N 80° 58' 46.826" E

P100/23 DGPS 21°35'31.157"N 80° 58' 48.044" E
P100/24 DGPS 21°35' 28.522" N 80° 58' 49.157" E
P100/25 DGPS 21° 35' 26.343"N 80° 58'49.714" E
P100/26 DGPS 21° 35'22.196"N 80° 58' 50.778" E
P100/27 DGPS 21° 35'17.724" N 80° 58'56.114" E
P100/28 DGPS 21° 35'18.118" N 80° 58' 56.465" E
P100/29 DGPS 21° 35' 20.684" N 80° 58' 53.540" E
P100/30 DGPS 21°35'22.944" N 80° 58' 51.277"E
P100/31 DGPS 21°35'28.100"N 80° 58'50.131"E
P100/32 | DGPS 21° 35'30.882"N 80° 58'48.716" E
P100/33 | DGPS 21° 35' 32.176"N 80° 58'51.821"E
~ P100/34 DGPS 21° 35' 22.474"N 80° 58' 58.564" E
P135/01 DGPS 21°43'41.921"N 80° 47" 14.274"E
P135/02 DGPS 21°43'42.538"N 80° 47" 12.189"E
P135/03 DGPS 21° 43 42.484" N 80°47'8.072"E
P135/04 DGPS 21° 43'42.414" N 80° 47' 4.347"E
| P135/05 DGPS 21° 43' 42.867" N 80° 47'2.188" E
. P135/06 DGPS 21° 43 44.031"N 80° 46' 57.592" E
P135/07 DGPS 21°43'44.160" N 80° 46' 56.512" E
P135/08 DGPS 21°43'43.670"N 80° 46' 55.051" E
P135/09 DGPS 21°43'43.734" N 80° 46' 53.763" E
P135/10 DGPS 21°43 42.852"N 80° 46'50.910" E
P135/11 | DGPS 21° 43 42.855"N 80° 46' 49.645" E
P135/12 DGPS 21° 43 42.863"N 80° 46' 49.053" E
P135/13 DGPS 21°43'41.752'N 80° 46' 47.705" E
P135/14 DGPS 21°43'39.721"N 80° 46' 46.406" E
P135/15 DGPS 21°43'38.817"N 80° 46' 45.949" E
P135/16 DGPS 21° 43' 35.906" N 80° 46' 44.577"E
P135/17 DGPS 21°43'33.890"N 80° 46'43.738" E
P135/18 DGPS 21°43'32.452'N 80° 46' 42.768" E
P135/19 DGPS 21° 43 27.878"N 80° 46' 40.784" E
P135/20 DGPS 21° 43' 25.897"N 80° 46'39.722"E
P135/21 DGPS 21° 43 25.843"N 80°46'39.699'E |
P135/22 DGPS 21°43'21.264"N 80°46' 44.619"E |
P135/23 DGPS 21°43'14.959" N 80° 46' 47.930" E
P135/24 DGPS 21°43'15,604" N 80° 46' 49.993" E
P135/25 DGPS 21°43'22.922"N 80° 46'53.442" E
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Computation

recorded is downloaded from both rover and base receivers of DGPS and processed in Leica

nfinity software to get post-processed WGS-84 co-ordinates. The geographical co-ordinates of the
forest land (CA) are tabulated below.

TABLE-I
GEOGRAPHICAL COORDINATES (WGS-84)
47.884 HAFOREST LAND (CA)
KUSMUNDA OCP, KUSMUNDA AREA, SECL

SUB

FID COMPARTMENT | DIVISION DIVISION RANGE i Latitude(DMS) Longitude(DMS)
0 P100 Khairagarh |  Gandai Gandai | 21° 35' 35.040" N | 80° 58'43.709" E
1 P100 Khairagarh |  Gandai Gandai | 21° 35'36.164" N | 80° 58' 43.916" E
2 P100 . Khairagarh |  Gandai Gandai | 21°35'36.499" N | 80° 58'46.727"E
3 P100 Khairagarh Gandai Gandai | 21°35'34.298" N | 80° 58'47.061" E
4 P100 Khairagarh |  Gandai Gandai | 21°35'31.090" N | 80° 58'47.939" E
| 5 P100 Khairagarh |  Gandai Gandai | 21° 35'28.476" N | 80° 58'49.073" E
6 P100 Khairagarh | Gandai | Gandai | 21°35'26.311"N | 80° 58' 49.729" £
| 7 P100 Khairagarh | Gandai | Gandai | 21°35'22.165" N | 80° 58' 50.708" E
8 P100 Khairagarh | Gandai | Gandai | 21° 35 18.897" N | 80° 58 54.518" E
‘9 | P100 Khairagarh | Gandai | Gandai | 21°35'17.513"N | 80° 58 56.081" E
10 ' P100 Khairagarh Gandai | Gandai ' 21°35'14.876"N | 80° 58' 58.688" E
111 ] P100 Khairagarh | Gandai | Gandai | 21° 35' 10.796" N | 80° 58' 54.446" E
112 | P100 Khairagarh | Gandai | Gandai | 21°35'11.642"N | 80° 58'51.281"E
13 P100 Khairagarh | Gandai | Gandai | 21°35'14.048" N | 80° 58' 46.342" E
| 14 P100 Khairagarh |  Gandai Gandai | 21° 35' 18.504" N | 80° 58' 49.263" E
15 P100 Khairagarh |  Gandai Gandai | 21° 35'20.748" N | 80° 58' 47.559" E
16 P100 Khairagarh | Gandai | Gandai | 21°35'19.219" N | 80° 58' 41.890" E
17 P100 Khairagarh | Gandai | Gandai | 21° 35 18.036" N | 80° 58' 38.707" E
18 P100 Khairagarh | Gandai | Gandai | 21° 35'20.227" N | 80° 58’ 37.647"E
19 P100 Khairagarh | Gandai | Gandai | 21°35'20.232" N | 80° 58' 37.640" E |
20 P100 Khairagarh | Gandai | Gandai | 21°35'21.085" N | 80° 58' 42.955" E
21 P100 Khairagarh | Gandai Gandai | 21°35'21.952" N | 80° 58' 46.307"E
22 | P100 Khairagarh | Gandai = Gandai | 21°35'25.172"N | 80° 58' 47.245" E \
23 P100 Khairagarh | Gandai = Gandai | 21°35'27.969"N | 80°58' 46.514"E |
24 P100 | Khairagarh |  Gandai = Gandai | 21°35'28.197" N | 80° 58' 44 949" E
25 P100 Khairagarh | Gandai | Gandai | 21°35'30.252" N | 80° 58' 43.093" E
26 P100 Khairagarh | Gandai | Gandai | 21°35'33.565" N | 80° 58' 42.366" E
| 27 P100 | Khairagarh | Gandai . Gandai | 21° 35'35.040" N | 80° 58' 43.709" E
28 P100 Khairagarh | Gandai | Gandai | 21°35'32.784"N | 80° 58' 53.042" F
29 P100 Khairagarh Gandai Gandai | 21° 35'28.253"N | 80° 58'56.711"E
30 P100 Khairagarh | Gandai Gandai | 21° 35'22.538" N | 80° 59' 1.460" E
31 P100 Khairagarh | Gandai Gandai | 21° 35'17.708" N | 80° 58'57.071"E
32 P100 Khairagarh |  Gandai Gandai | 21° 35'18.118" N | 80° 58' 56.465" E
33 P100 Khairagarh | Gandai Gandai | 21° 35'20.684" N | 80° 58' 53.540"E |
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»  Drawing Number: CMPDI/RI5/BSP/GEOM/2022/DGPS/89
>  Soft copy of shape files & KML files in CD.

DISCLAIMER:

PURPOSE

DETAILS.

Tob No: 502306

1. DGPS REPORT I$ BASED ON SURVEY DATA.
2 DGPS REPORT IS FOR FOREST LAND (CA) APPLICATION ONLY & NOT VALID FOR ANY OTHER

EREREERTRRTRATR R FA K TR TR KR AW x

v/

i, Fee! &

v aRa AR

. GRS

FID | COMPARTMENT | DIVISION | (o2 | RANGE | Latitude(DMS) ‘ Longitude(DMS) W
34 P100 Khairagarh | Gandai | Gandai | 21° 35'22.944" N | 80° 58' 51.21T"E |
35 P100___ | Knairagarh | Gandai | Gandai | 21° 35'28.100"N | 80° 58' 50.131" E |
36 P100 Khairagarh | _Gandai | Gandai | 21° 35 30.882'N_| 80° 58' 48 716" E
| 37 P100 Khairagarh | Gandai Gandai | 21°35'32.784" N | 80° 58' 53.042"E
0 P135 Khairagarh | Gandai | Salhewara | 21° 43' 36.547" N | 80° 47'6.402" E
1 P135 Khairagarh | Gandai | Salhewara | 21°43'32.075"N | 80° 47 1.360" E
2 P135 Khairagarh | Gandai | Salhewara | 21° 43'27.365" N | 80° 46' 56.758" E
3 P135 Khairagarh | Gandai | Salhewara | 21°43'22.997" N | 80° 46' 53.328"E |
4 P135 Khairagarh | Gandai | Salhewara | 21° 43' 19.290" N | 80° 46' 51.386" E
5 P135 Khairagarh | Gandai | Salhewara | 21° 43' 15.659" N | 80° 46'49.984"E |
6 P135 Khairagarh | Gandai | Salhewara 21°43714.992"N | 80° 46'47.943"E |
7 P135 Khairagarh | Gandai | Salhewara | 21° 43'21.102"N | 80° 46' 44.704" E_ |
8 P135 Khairagarh | Gandai | Salhewara | 21°43'33.922" N | 80° 46 51.188" E
9 P135 Khairagarh | Gandai | Salhewara | 21° 43' 39.626" N | 80° 46' 57.093"E
10 P135 Khairagarh | Gandai | Salhewara | 21°43'40.317"N | 80° 46 52.313"E
11 P135 Knhairagarh | Gandai | Salhewara | 21° 43'39.628" N 80° 46' 46.648" E
12 P135 Khairagarh | Gandai | Salhewara | 21° 43'41.589" N | 80° 46'47.866"E |
13 P135 Knhairagarh | Gandai | Salhewara | 21°43'42.865"'N | 80° 46' 49.196" E
14 P135 Khairagarh | Gandai | Salhewara | 21° 43 42.822" N | 80° 46' 49. 6?6 E |
1% | P135 Khairagarh | Gandai | Salhewara | 21° 43' 42, 841" N | 80°46'50.910"E
16 P135 Khairagarh Gandai Salhewara | 21° 43'43581" N | 80° 46' 53, 780"E
17 P135 Khairagarh | Gandai | Salhewara | 21° 43'43.540" N | 80° 46' 55.047"E |
|18 P135 Khairagarh | Gandai | Salhewara | 21°43'43.766" N | 80° 46 56.617"E |
19 | P135 Khairagarh | Gandai | Salhewara | 21°43'43.801"N | 80° 46'57.576"E |
20 P135 Khairagarh |  Gandai ' Salhewara | 21°43' 42.515" N | 80°47'2.098"E
21 P135 Khairagarh | Gandai | Salhewara | 21° 43'42.261"N | 80° 47'4.322"E
22 P135 Khairagarh | Gandai | Salhewara | 21° 43'42.231" N | 80°47'8.099"E
23 P135 | Khairagarh | Gandai | Salhewara | 21°43'42.540" N | 80" 47'12.189"E
24 P135 Knhairagarh | Gandai__ | Salhewara | 21° 43'41.944" N 80° 47' 14.186" E
25 P135 Khairagarh Gandai | Salhewara | 21°43'39.919" N | 80° 47" 11.220" E
26 P135 Khairagarh | Gandai | Salhewara | 21° 43' 36.547" N | 80° 47'6.402"E
9.0 Documents Submitted

3. CMPDIL Is NOT RESPONSIBLE FOR ANY FUTURE DISPUTE WITH RESPECT TO FOREST LAND

EREERTRRTER R I LR R RHThTFAA
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Untitled Map
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GEO-REFERENCED BOUNDARY MAP (IN SHAPE FILE)
OF COMPENSATORY AFFORESTATION (CA) FOREST LAND
(AREA-47.884HA) AT KHAIRAGARH DIVISION FOR
KUSMUNDA OCP, KUSMUNDA AREA, SECL

1.0 introduction

A proposal for DGPS survey of 47.884 hectare compensatory afforestation (CA) forest land at
Khairagarh division has been received in CMPDIL through e-office along with details of forest fand
allotted by forest department duly forwarded through General Manager, kusmunda Area, South
Eastem Coalfields Limited (SECL) vide letter SECLIGM/KA/22-23/249 dated 15-12-2022. As per
annual action plan for the year 2022-2023(CMPDI/RI-5/EXPL/2022-23/03 Dated 01-04-2022) DGPS
survey of forest land is to be taken up by CMPDIL.

As per work order No. SECLIGM/KA/22-23/249 dated 15-12-2022 the CA land (Area-47.884Ha) for
43.942 Ha revenue forest land proposal of Kusmunda OCP has been identified at Khairagarh Forest
Division.

Colliery authorities identified the patch on the ground with the help of forest officials.DGPS survey
has been caried out at selected ground locations identified by forest personnel as per requirement.

DGPS report containing geo-referenced boundary map and shape files in projected and geographical
coordinate system is submitted herewith. A geo-referenced boundary map in 1:25000 scale and
corresponding KML files are also enclosed herewith in order to facilitate SECL to apply through online
application portal PARIVESH.

Soft copies of the map and shape files are given in CD for further necessary action by SECL.
Relevant documents are given as annexures in this report.

The following table shows the land schedule of the proposed Compensatory Afforestation (CA)
Forest Land.

Land Schedule of Compensatory Afforestation{CA) Forest Land
SL. NO. Division Sub_Division Range Comp | Area(HA)
1 Khairagarh Gandai Gandai P100 13.386
2 Khairagarh Gandai Gandai P100 8.313
3 Khairagarh Gandai Salhewara P1356 26.185
Total Area 47.884

20 Background

Electricity is a very important commodity that cannot be dispensed for the modem lifestyle of people
and communities worldwide. India being a growing economy is not an exception. Electricity produced
through thermal power stations meets about seventy percentage of total electricity requirement of
our country, Coal plays a vital role in these thermal power stations, With growing concem for

Job No: 502306 Page 1 of 8



increasing power production, the thrust is on increasing production on coal producing companies,
such as SECL.

Coal demand for other industrial and domestic consumption has also increased over the years. Coal
producing companies, in general, are always required to mine more coal through open cast and
underground coal mines in order to meet the coal demand by thermal power stations.

Coal producing companies are left with only two options. Either they should open new coal mines or
increase the capacity of existing mines. While itis not very easy to open up new coal mines, the only
option left is to expand the existing mines in terms of its capacity or in terms of physical extent of the
existing mine.

In most of the mining fease hold areas it is observed that the coal bearing area is falling in forest
areas that has been left out for want of forestry clearance. These forest lands are categorized into
the following three types:

> Reserved Forest
> Protected Forest
> Revenue Forest

In order to carry out mining acfivities in these forest lands, forest clearance is required to obtain from
the Ministry of Environment, Forest and Climate Change (MOEFCC).

To check irrational exploitation of forest and to maintain the ecological balance, Forest Conservation
Act (FRA), 1980 has been enacted. Under this act, no forest land can be used for non-forestry
purpose without prior approval from the ministry.

For getting forest clearance from MOEFCC the coal producing companies are required to apply
through recently updated web portal called “‘Pro-Active and Responsive facilitation by Interactive,
Virtuous and Environmental Single-Window Hub (PARIVESH)" which is a web based, role-based
workflow application that has been developed for online submission and menitoring of proposals
submitted by the proponents for seeking environment, forest, wildiife, and CRZ dearances from
central state and district level authorities.

It automates the entire tracking of proposals which includes onfine submission of a new proposal,
editing/updating the details of proposals and displays status of the proposals at each stage of the
workflow.

The procedure for forest clearance envisaged under the act mandates a two-stage approval process
consisting of two stages: '

>  Stagel
Upon prima facie review the proposal is either accepted or rejected. If approved, the project authority
is required to deposit an amount for compensation of the opportunity cost of the forest (NPV,

compensatory afforestation, additional expenses towards mitigating probable environmental damage
etc.)
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> Stagell

Following the deposit of above-mentioned costs, the land is handed over fo the project authorities
provided they have obtained all other requisite clearances.

Reserve forest boundaries are generally marked on the ground with large forest pillars while the
boundaries of protected forests are marked on the ground with trenches, fencing and other markings.

As per the circular of MOEFCC, one of the pre-requisites for getling forestry clearance is a geo-
referenced boundary map in shape file format of the desired forest land.

3.0 Location

The salient points of CA forest land identified for this project are located at Gandai {P100) and
Salhewara (P135), Districi-Khairagarh, Chhattisgarh.Nearest Township is Gandai,

4.0  Scope of Services

The scope of services of CMPDIL to provide Geo-referenced boundary map (in shape files and pdf
format), Geo-referenced report and converted geographical coordinates of forest boundary after
making DGPS observation at salient points and KML files etc.

5.0 Methodology

Static DGPS (Differential Global Positioning System) survey is appropriate for determining
geographical co-ordinates of forest boundary.

The Global Positioning System (GPS) is a satellite-based location, timing and navigation system in
all weather conditions, anywhere on or near the Earth where there is an unobstructed line of sight to
four or more GPS satellites. Presently, 30 orbiting sateflites of GPS constellation of USA and 24
GLONASS (Globalnaya navigatsionnaya sputnikovaya sistema or Global Navigation Sateliite
System) satellites of Russia are operational for the purpose of GPS survey.

In addition to these primary GPS constellation, European space agency and Chinese have their own
constelfation such as Gaiileo and BeiDou respectively.

India’s prestigious GAGAN (GPS Aided Geo Augmented Navigation (GAGAN) system) navigation
system is aiso presently operational providing vital positional information to civil aviation and other
industries.

The Global Positioning Systam is a system of communication made up of three independent aspects
such as:

»  GPS satellites orbiting the Earth;
»  Control and monitoring stations on Earth:
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»  GPS receivers owned by users.

GPS satellites transmit the satellites number, its position in space, and the exact time. These
informations are sent through the transmitted signals at regular intervals by all the satellites are all
times.

These signals are picked up by various types of GPS receivers on ground. With signals from three
or more satellites, a GPS receiver can triangulate its location on the ground (ie., longitude and
latitude) from the known position of the satelites. With four or more satellites, a GPS receiver can
determine a 3D position (i.e., latitude, longitude, and elfipsoidal height). Differential Global Positioning
System (DGPS) refers to using two or more GPS receivers to achieve greater positional accuracy.
There are three basic methods of doing DGPS survey.

> Static
» Rapid-Static
» Real-time Kinematic (RTK).

For doing DGPS survey of forest land, post-processed static survey is found to be most suitable
where one GPS receiver is used as base station and other GPS receivers are used as rover stations.
Base receiver is stationed at a point of known co-ordinates for longer duration and rover stations are
kept at unknown stations for comparatively shorter duration. DGPS observation is done in each rover
stations for compensatory afforestation.

Data from base and rovers are downloaded and then post-processed in GPS data processing
software, Leica infinity to achieve sub-centimeter level accuracies.

ArcGIS 10.2 version software is used for preparation of shape files, KML file and geo-referenced
map of the forest land in WGS-84 co-ordinates.

6.0 Survey Instrument

For providing geographical {spherical} co-ordinates of the stations dong the boundary, Differential
Global Positioning System (DGPS) consisting of one base receiver and a rover receiver were used.
CMPDIL has the latest hardware and software of Leica make DGPS instrument which has dual-
frequency GPS signal receivers that provide accurate results after post processing in relevant
software. Brief specifications of DGPS are provided in the table below.
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DGPS instrument:

Make Leica

Model G825 & GS16

Signal GPS: L1, L2&L5 carrier, CA, L1P, L2P, L2C
GLONASS: L1, L2&LS5 carrier, L1CA, L2CA, L1P, L2P
GALILEQ: E2-L1-E1, ES, E6

Channels 72

Accuracy: sub-centimeter

Post Processed Static DGPS | 3mm +0.5ppm horizontal, 5Smm + 0.5ppm vertical

Real Time RTK 10mm + 1 ppm horizontal, 15mm + 1 ppm vertical

Power:

interal Battery 2 Li-lon, 3900mAh, 7.2V

Communication;

Bluetooth Bluetooth standard 1.2

UsSB 1.1 Version

DGPS Software Inbuilt Leica software for data recording
Leica infinity for data processing

7.0  Details of Field Activity

DGPS survey has been carried out in ground locations identified by forest authorities in the presence
of kusmunda colliery authority. The following table Showing Details of DGPS Survey Point (WGS84).

POINT_ID INSTRUMENT LATITUDE(WGS34) LONGITUDE(WGS84)
P100/01 DGPS 21° 35'14.876" N 80° 58'58.688" E
P100/02 DGPS 21° 35" 10.796" N 80° 58'54.446" E
P100/03 DGPS 21° 35" 11.642"N 80° 58'51.281"E
P100/04 DGPS 21° 35'14.048"N 80° 58'46.342"E
P100/05 DGPS 21° 35'18.504" N 80° 58' 49.263" E
P100/06 DGPS 21°35'20.748" N 80° 68' 47 559" E
P100/07 DGPS 21° 35'19.219"N 80° 58'41.890" E
P100/08 DGPS 21° 35'18.036" N 80° 58' 38.707" E
P100/09 DGPS 21° 35'20.227"N 80° 58' 37.647"E
P100/10 DGPS 21° 35'21.952"N 80° 58'46.307"E
P100/11 DGPS 21°35'25.172"N 80° 58'47.245"E
P100/12 DGPS 21° 35' 27.969" N 80° 58'46.514" E
P100/13 DGPS 21°35' 28.197"N 80° 58'44.949" E
P100/14 DGPS 21° 35 30.148"N 80° 58'42.684" £
P100/15 DGPS 21°35' 32.7117"N 80° 58'41.784"E
P100/16 DGPS 21° 35' 33.465" N 80° 58' 40.358" E
P100/17 DGPS 21° 35'36.035" N 80° 58' 43.279"E
P100/18 DGPS 21°35'37.401"N 80° 58' 40.357" E
P100/19 DGPS 21°35'39.417"N 80° 58' 39.870" E
P100/20 DGPS 21° 35'43.353" N 80° 58' 40.113"E
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POINT_ID INSTRUMENT LATITUDE{WGSS84) LONGITUDE(WGS84)
P100/21 DGPS 21°35 38.572"N 80° 58 43.278"E
P100/22 DGPS 21° 35' 36.458" N 80° 58'46.826" E
P100/23 DGPS 21° 35" 31.157" N 80° 58' 48.044" E
P100/24 DGPS 21° 35'28.522" N 80° 58' 49.157" E
P100/25 DGPS 21° 35' 26.343"N 80° 58'49.714"E
P100/26 DGPS 21° 35'22.196" N 80° 58' 50.778" E
P100/27 DGPS 21° 35" 17.724"N 80° 58' 56.114"E
P100/28 DGPS 21° 35 18.118"N 80° 58' 56.465" E
P100/29 DGPS 21° 35' 20.684" N 80° 58' 53.540" E
P100/30 DGPS 21°35'22.944"N 80° 58'51.277"E
P100/31 DGPS 21°35'28.100"N 80° 58'50.131"E
P100/32 DGPS 21° 35 30.882"N 80° 58'48.716" E
P100/33 DGPS 21°35'32.176"N 80° 58' 51.821"E
P100/34 DGPS 21°35'22.474"N 80° 58' 58.564" E
P135/01 DGPS 21°43' 41.921"N 80°47' 14.274"E
P135/02 DGPS 21°43 42.538"N 80°47'12.189"E
P135/03 DGPS 21°43'42.484"N 80°47'8.072°E
P135/04 DGPS 21°43' 42414"N 80°47'4.347"E
P135/05 DGPS 21°43' 42.867"N 80° 47 2.188"E
P135/06 DGPS 21°43 44.031"N 80° 46' 57.592" E
P135/07 DGPS 21° 43 44.160" N 80° 46' 56.512" E
P135/08 DGPS 21° 43 43.670" N 80° 46' 55.051"E
P135/09 DGPS 21°43' 43.734" N 80° 46' 53.763" E
P135/10 DGPS 21°43 42.852" N 80° 46' 50.910" E
P135/11 DGPS 21° 43' 42.855" N 80° 46'49.645" E
P135/12 DGPS 217 43 42.863" N 80° 46' 49.053" E
P135/13 DGPS 21°43'41.752"N 80° 46'47.705" E
P135/14 DGPS 21°43'39.721"N 80° 46' 46.406" E
P135/15 DGPS 21°43' 38.817" N 80° 46'45.949"E
P135/16 DGPS 217 43' 35.906" N 80° 46' 44 577" E
P135/17 DGPS 21° 43' 33.890" N 80° 46'43.738"E
P135/18 DGPS 21° 43 32.452" N 80° 46' 42.768" E
P135/19 DGPS 21°43' 27.878"N 80° 48' 40.784" E
P135/20 DGPS 21°43' 25.897"N 80° 46' 39.722" E
P135/21 DGPS 21°43'25.843"N 80° 46" 39.699" E
P135/22 DGPS 21°43' 21.264"N 80° 46' 44.619"E
P135/23 DGPS 21°43' 14.959"N 80° 46'47.930"E
P135/24 DGPS 21°43 15.604"N 80° 46'49.993" E
P135/25 DGPS 21°43 22.922"N 80° 46' 53.442" E

Job No: 502306 Page8 of 8




8.0 Computation

Data recorded is downloaded from both rover and base receivers of DGPS and processed in Leica
infinity software to get post-processed WGS-84 co-ordinates. The geographical co-ordinates of the
forest land (CA) are tabulated below.

TABLE-I
GEOGRAPHICAL COORDINATES (WGS-84)
47.884 HAFOREST LAND (CA)
KUSMUNDA OCP, KUSMUNDA AREA, SECL

FID | COMPARTMENT | DIVISION | 598 | RANGE | Latitude(DMS) | Longitude(DMS)

0 P100 Khairagarh |  Gandai Gandai | 21°35'35.040" N | 80° 58'43.709"E
1 P100 Khairagath | Gandai Gandai | 21°35'36.164" N | 80° 58'43.916"E
2 P100 Khairagarh | Gandai Gandai | 21° 35'36.499" N | 80° 58' 46.727"E
3 P100 Khairagarh | (Gandai Gandai | 21°35'34.298" N | 80° 58' 47.061"E
4 P100 Khairagarh |  Gandai Gandai | 21° 35'31.080" N | 80° 58' 47.939"E
5 P100 Khairagarh | Gandai Gandai | 21° 35'28.476" N | 80° 58 49.073"E
6 P100 Khairagarh | Gandai Gandai | 21°35'26.311" N | 80° 58' 49.729"E
7 P100 Khairagarh |  Gandai Gandai | 21° 35'22.165" N | 80° 58' 50.708" E
8 P100 Khairagarh |  Gandai Gandai | 21°35'18.897" N | 80° 58' 54.518"E
g P100 Khairagarh |  Gandai Gandai | 21° 35'17.513" N | 80° 58' 56.081" E
10 P100 Khairagarh |  Gandai Gandai | 21° 35'14.876" N | 80° 58' 58.688"E
11 P100 Khairagarh | Gandai Gandai | 21° 35'10.796" N | 80° 58' 54.446" E
12 P100 Khairagarh |  Gandai Gandai | 21° 35'11.642" N | 80° 58' 51.281"E
13 P100 Khairagarh | Gandai Gandai | 21° 35' 14.048" N | 80° 58' 46.342"E
14 P100 Khairagarh | Gandai Gandai | 21° 35'18.504" N | 80° 58' 49.263"E
15 P100 Khairagarh |  Gandai Gandai | 21° 35'20.748" N | 80° 58' 47.559"E
16 P100 Khairagarh | Gandai Gandai | 21°35'19.219"N | 80° 58' 41.890" E
17 P100 Khairagath | Gandai Gandai | 21° 35 18.036" N | 80° 58' 38.707"E
18 P100 Khairagarh |  Gandai Gandai | 21° 35'20.227" N | 80° 58' 37.647"E
19 P100 Khairagarh | Gandai Gandai [ 21°35'20.232" N | 80° 58 37.640" E
20 P100 Khairagarh | Gandai Gandai | 21° 35'21.085" N | 80° 58' 42.955"E
21 P100 Khairagarh | Gandai Gandai | 21°35'21.952" N | 80° 58' 46.307" E
22 P100 Khairagarh |  Gandai Gandai | 21°35'25.172° N | 80° 58' 47.245"E
23 P100 Khairagarh |  Gandai Gandai | 21°35'27.969" N | 80° 58 46.514" €
24 P100 Khairagarh |  Gandai Gandai | 21° 35 28.197" N | 80° 58' 44.949"E
25 P100 Khairagarh | Gandai Gandai | 21°35'30.252" N | 80° 58' 43.093"E
26 P100 Khairagarh |  Gandai Gandai | 21° 35'33.565" N | 80° 58' 42.368" £
27 P100 Khairagarh |  Gandai Gandai | 21° 35'35.040" N | 80° 58' 43.709" E
28 P100 Khairagarh | Gandai Gandai | 21°35'32.784" N ! 80° 58' 53.042" E
29 P100 Khairagarh |  Gandai Gandai | 21°35'28.253" N | 80° 58' 56.711"E
30 P100 Khairagarh | Gandai Gandai | 21° 35'22.538" N | 80° 59' 1.460" E

3 P100 Khairagarh | Gandai Gandai | 21°35'17.708" N | 80° 58' 57.071"E
32 P100 Khairagarh |  Gandai Gandai | 21°35'18.118" N | 80° 58' 56.465" E
33 P100 Khairagarh | Gandai Gandal | 21° 35'20.684" N | 80° 58' 53.540" E
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FID { COMPARTMENT | DIVISION | 020 | RANGE | Latitude(DMS) | Longitude(DMS)
34 P100 Khairagarh | Gandai Gandai | 21°35'22.944"N | 80° 58' 51.277"E
35 P100 Khairagath | Gandai Gandai | 21° 35'28.100"N | 80° 58' 50.131" E
36 P100 Khairagath | Gandai Gandai | 21° 35 30.882" N | 80° 58'48.716"E
37 P100 Khairagarh |  Gandai Gandai | 21° 35 32.784" N | 80° 58' 63.042" E
0 P135 Khairagath |  Gandai | Salhewara | 21° 43'36.547" N | 80° 47'6.402"E
1 P135 Khairagarh | Gandai | Salhewara | 21°43' 32.075" N | 80° 47' 1.360" E
2 P135 Khairagarh | Gandai | Salhewara | 21°43' 27.365" N | 80° 46' 56.7568" E
3 P135 Khairagarh | Gandai | Salhewara | 21°43'22.997" N | 80° 46' 63.328" E
4 P135 Khairagarth | Gandai | Salhewara | 21° 43' 19.290" N | 80° 46' 51.386" E
5 P135 Khairagarh | Gandai | Salhewara | 21° 43' 15.659" N | 80° 46' 49.984" E
6 P135 Khairagath | Gandai | Salhewara | 21° 43' 14.992" N | 80° 46'47.943"E
7 P135 Khairagath | Gandai | Salhewara | 21°43'21.102" N | 80° 46'44.704"E
8 P135 Khairagarth | Gandai | Salhewara | 21° 43' 33.922" N | 80° 46" 51.188" E
9 P135 Khairagarth | Gandai | Salhewara | 21° 43' 39.626" N | 80° 46' 57.093"E
10 P135 Khairagarh | Gandai | Salhewara | 21° 43 40.317" N | 80° 46' 52.313"E
11 P135 Khairagarh | Gandai | Salhewara | 21° 43'39.628" N | 80° 46'46.648"E
12 P135 Khairagarh | Gandai | Salhewara | 21° 43' 41.589" N | 80° 46" 47.866" E
13 P135 Khairagath | Gandai | Salhewara | 21° 43'42.865" N | 80° 46' 49.196" E
14 P135 Khairagarh | Gandai | Salhewara | 21°43'42.822" N | 80° 46' 49.676" E
15 P135 Khairagarh | Gandai | Salhewara | 21° 43'42.841" N | 80° 46' 50.910" E
16 P135 Khairagath | Gandai | Salhewara | 21° 43 43.581" N | 80° 46' 53.780"E
17 P135 Khairagarh | Gandai | Salhewara | 21° 43'43.540" N | 80° 46' 55.047" E
18 P135 Khairagath | Gandai | Salhewara | 21° 43'43.766" N | 80° 46'56.617"E
19 P135 Khairagath | Gandai | Salhewara | 21° 43'43.801" N | 80° 46' 57.576"E
20 P135 Khairagath | Gandai | Salhewara | 21°43'42.515" N | 80° 47" 2.098" £
21 P135 Khairagarth | Gandai | Sathewara | 21° 43 42.261"N | 80°47'4.322"E
22 P135 Khairagash [ Gandai | Salhewara | 21° 43'42.231"N | 80° 47" 8.099"E
23 P135 Khairagarh | Gandai | Salhewara | 21° 43' 42.540" N | 80° 47'12.188"E
24 P135 Khairagarh | Gandai | Salhewara | 21° 43'41.944" N | 80° 47' 14.186" E
25 P135 Khairagath | Gandai | Salhewara | 21° 43' 39.919" N | 80° 47'11.220"E
26 P135 Khairagarh | Gandai | Salhewara | 21°43'36.547" N [ 80°47'6.402"E
8.0 Documents Submitted
»  Drawing Number: CMPDI/RI5/BSP/GEOM/2022/DGPS/89
»  Soft copy of shape files & KML files in CD.
DISCLAIMER:
\. 1. DGPS REPORT IS BASED ON SURVEY DATA.
) . 2. DGPS REPORT IS FOR FOREST LAND (CA} APPLICATION ONLY & NOT VALID FOR ANY OTHER
g o af‘” 3 PURPOSE
N Wﬂﬂ“[@ﬁ 3. CMPDIL Is NOT RESPONSIBLE FOR ANY FUTURE DISPUTE WITH RESPECT TO FOREST LAND
DETAILS.
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GEO-REFERENCED BOUNDARY MAP (IN SHAPE FILE)
OF COMPENSATORY AFFORESTATION (CA) FOREST LAND
(AREA-40.000 HA) AT KAWARDHA DIVISION FOR
KUSMUNDA OCP, KUSMUNDA AREA, SECL

1.0 Introduction

A proposal ior DGPS survey of 40.000-hectare compensatory afforestation (CA) forest land at
Kawardha division has been received in CMPDIL through e-office along with details of forest land
allotted by forest department duly forwarded through General Manager, kusmunda Area, South
Eastern Coalfields Limited (SECL) vide letter SECL/GM/KA/22-23/249 dated 15-12-2022. As per
annual action plan for the year 2022-2023(CMPDI/RI-5/EXPL/2022-23/03 Dated 01-04-2022) DGPS
survey of forest land is to be taken up by CMPDIL.

As per work order No.SECL/GM/KA/22-23/249 dated 15-12-2022 the CA land (Area-40.000 Ha) for
43.942 Ha revenue forest land proposal of Kusmunda OCP has been identified at Sahaspur Lohara
Range, Kawardha Forest Division.

Colliery authorities identified the patch on the ground with the help of forest officials DGPS survey

has been carried out at selected ground locations identified by forest personnel as per requirement.
A7

DGPS report containing geo-referenced boundary map and shape files in projected and geographical

coordinate system is submitted herewith. A geo-referenced boundary map in 1:5000 scale and

corresponding KML files are also enclosed herewith in order to facilitate SECL to apply through online

application portal PARIVESH.

Soft copies of the map and shape files are given in CD for further necessary action by SECL Relevant
documents are given as annexures in this report.

The following table shows the land schedule of the proposed Compensatory Afforestation (CA)
Forest Land.

Land Schedule of Compensatory Afforestation(CA) Forest Land

SL. NO. Division Sub _Division Range Comp Area(HA)
Sahaspur
1 Kawardha Sahaspur Lohara Lohara | P265 40.000
_Total Area |  40.000 |

20 Background

Eleclricity is a very important commodity that cannot be dispensed for the modern lifestyle of people
and communities worldwide. India being a growing economy is not an exception. Electricity produced
through thermal power stations meets about seventy percentage of total electricity requirement of
our country. Goal plays a vital role in these thermal power stations. With growing concern for
increasing power production, the thrust is on increasing production on coal producing companies,
such as SECL.

Job No: 502306 Page 1 0of 7
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Coal demand for other industrial and domestic consumption has aiso increased over the years. Coal
producing companies, in general, are always required to mine more coal through open cast and
underground coal mines in order to meet the coal demand by thermal power stations.

Coal producing companies are left with only two optians. Either they should open new coal mines or
increase the capacity of existing mines. While it is not very easy to open up new coal mines, the only
option left is to expand the existing mines in terms of its capacity or in terms of physical extent of the
existing mine.

In most of the mining lease hold areas it is observed that the coal bearing area is falling in forest
areas that has been left out for want of forestry clearance. These forest lands are categorized into
the following three types:

> Reserved Forest
> Protected Forest
> Revenue Forest

In order to carry out mining activities in these forest lands, forest clearance is required to obtain from
the Minisiry of Environment, Forest and Climate Change (MOEFCC).

To check irrational exploitation of forest and to maintain the ecological balance, Forest Conservation
Act (FRA), 1980 hes been enacted. Under this act, no forest land can be used for non-forestry
purpose without prior approval from the ministry.

For getting forest clearance from MOEFCC the coal producing companies are required to apply
through recently updated web portal called “Pro-Active and Responsive facilitation by Interactive,
Virtuous and Environmental Single-Window Hub (PARIVESH)" which is a web based, role-based
workflow application that has been developed for online submission and monitoring of proposals
submitted by the proponents for seeking environment, forest, wildlife, and CRZ clearances from
central state and district level authorities.

It automates the entire tracking of proposals which includes online submission of a new praposal,
editing/updating the details of proposals and displays status of the proposals at each stage of the
workflow,

The procedure for forest clearance envisaged under the act mandates a two-stage approval process
consisting of two stages:

> Stage |
Upon prima facie review the proposal is either accepted or rejected. If approved, the project authority
is required to deposit an amount for compensation of the opportunity cost of the forest (NPV,

compensatory afforestation, additional expenses towards mitigating probable environmental damage
etc.)

Job No: 502306 Page 2 of 7
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Following the deposit of above-mentioned costs, the land is handed over to the project authorities
provided they have obtained all other requisite clearances.

Reserve forest boundaries are generally marked on the ground with large forest pillars while the
boundaries of protected forests are marked on the ground with trenches, fencing and other markings.

As per the circular of MOEFCC, one of the pre-requisites for getting forestry clearance is a geo-
referenced boundary map in shape file format of the desired forest land.

30 Location

The salient points of CA forest land identified for this project are located in Sahaspur-Lohara, District-
Kawardha, Chhattisgarh.Nearest Township is Lohara.

4.0 Scope of Services

The scope of services of CMPDIL to provide Geo-referenced boundary map (in shape files and pdf
format), converted geographical coordinates of forest boundary after making DGPS observation at
salient points and KML files etc.

50 Methodolody

Static DGPS (Differential Global Positioning System) survey is appropriate for determining
geographical co-ordinates of forest boundary.

The Global Positioning System (GPS) is a satellite-based location, timing and navigation system in
all weather conditions, anywhere on or near the Earth where there is an unobstructed line of sightto
four or more GPS satellites. Presently, 30 orbiting satellites of GPS constellation of USA and 24
GLONASS (Globalnaya navigatsionnaya sputnikovaya sistema or Global Navigation Satellite
System) satellites of Russia are operational for the purpose of GPS survey.

In addition to these primary GPS constellation, European space agency and Chinese have their own
constellation such as Galileo and BeiDou respectively.

India's prestigious GAGAN (GPS Aided Geo Augmented Navigation (GAGAN) system) navigation
system is also presently operational providing vital positional information to civil aviation and other
industries.

The Global Positioning System is a system of communication made up of three independent aspects
such as:

» GPS satellites orbiting the Earth:

» Control and manitoring stations on Earth;
> GPS receivers owned by users.
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GPS satellites transmit the satellites number, its position in space, and the exact time. These
informations are sent through the transmitted signals at regular intervals by all the sateliites are all
times.

These signals are picked up by various types of GPS receivers on ground. With signals from three
or more satellites, a GPS receiver can triangulate its location on the ground (i.e., longitude and
latitude) from the known position of the satellites. With four or more satellites, a GPS receiver can
determine a 3D position (j.e., latitude, longitude, and ellipsoidal height). Differential Global Positioning
System (DGPS}) refers to using two or more GPS receivers to achieve greater positional accuracy.
There are three basic methods of doing DGPS survey.

> Static
» Rapid-Static
> Realtime Kinematic (RTK).

For doing DGPS survey of forest land, post-processed static survey is found to be most suitable
where one GPS receiver is used as base station and other GPS receivers are used as rover stations.
Base receiver is stationed at a point of known co-ordinates for longer duration and rover stations are
kept at unknown stations for comparatively shorter duration. DGPS cbservation is done in each rover
stations for compensatory afforestation.

Data from base apd rovers are downloaded and then post-processed in GPS data processing
software, Leica infinity to achieve sub-centimeter level accuracies.

ArcGIS 10.2 version software is used for preparation of shape files, KML file and geo-referenced
map of the forest land in WGS-84 co-ordinates.

6.0  Survey Instrument

For providing geographical (spherical) co-ordinates of the stations along the boundary, Differential
Global Positioning System (DGPS) consisting of one base receiver and 2 rover receiver were used.
CMPDIL has the latest hardware and software of Leica make DGPS instrument which has dual-
frequency GPS signal receivers that provide accurate results after post processing in relevant
software. Brief specifications of DGPS are provided in the table below.
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cmpc{lﬁ

dan o e
A ;fima 1{(‘.‘:47:.;1 BT

A DGPS Instrument:
Make Leica
Model (GS25 & GS16
Signal GPS: L1, L2&L5 carrier, CA, L1P, L2P, L2C
GLONASS: L1, L2&L5 carrier, L1CA, L2CA, L1P, L2P
GALILEQ: E2-.1-E1, E5, E6
Channels 72
Accuracy: sub-centimeter
Post Processed Static DGPS | 3mm +0.5ppm horizontal, 5mm + 0.5ppm vertical
Real Time RTK 10mm + 1 ppm horizontal, 15mm + 1 ppm vertical
Power:
Internal Battery 2 Li-lon, 3900mAh, 7.2V
Communication:
Bluetooth Bluetooth standard 1.2
USB 1.1 Version
B DGPS Software Inbuilt Leica software for data recording
Leica infinity for data processing
7.0  Details of Field Activity

DGPS survey hasbeen carried out in ground locations identified by forest authorities in the presence
of kusmunda colliery authority. The following table Showing Details of DGPS Survey Point (WGS84).

Point Id Instrument Latitude(DMS) Longitude(DMS)
P265/01 DGPS 21°52'3.326"N 81°0'29.688"E
P265/02 DGPS 21°52'3.556" N 81°0'25.673"E
P265/03 DGPS 21°52'8.051"N 81°0'30.641"E
P265/04 DGPS 21°52'12.171" N 81°0'34.925"E
P265/05 DGPS 21°52'23423"N 81°0'9.961"E
P265/06 DGPS 21°52'3.180" N 81°0'9.824"E
P265/07 DGPS 21°51'58.025" N 81°0'28976"E |
P265/08 DGPS 21°52'0424"N 81°0'20.199"E
P265/09 DGPS 21°52'1.468" N 81°0'29559" E

8.0 Computation

Data recorded is downloaded from both rover and base receivers of DGPS and processed in Leica
infinity software to get post-processed WGS-84 co-crdinates. The geographical co-ordinates of the

forest land (CA) are tabulated below.
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TABLE-I

GEOGRAPHICAL COORDINATES (WGS-84)
40.000 HA FOREST LAND (CA)
KUSMUNDA OCP, KUSMUNDA AREA, SECL

S— Sub Latitude Longitude
FID | Comp | Division | .o | Range (WGS84) (wgssq
Sahaspur | Sahaspur
0 | P265 | Kawardha | Lohara Lohara 21°52' 8.911" N 81°0'26.792" E
Sahaspur | Sahaspur
1| P265 | Kawardha | Lohara Lohara 21° 52'6.096" N 81°0'26.104"E
Sahaspur | Sahaspur
2 | P265 Kawardha | Lohara Lohara 21°52'3.571" N 81°0' 25.656" E
Sahaspur | Sahaspur
3 | P265 Kawardha | Lohara Lohara 21°52' 3.341" N 81°0'29.671"E
Sahaspur | Sahaspur
4 | P265 | Kawardha | Lohara Lohara 21°52'1.482" N 81°0'29.542"E |
Sahaspur | Sahaspur
5| P265 Kawardha | Lohara Lohara 21°52'0.438" N 81°0'29.182"E
Sahaspur | Sahaspur
6 | P265 Kawardha | Lohara Lohara 21° 51'568.040" N | 81°0' 28.958" E
Sahaspur | Sahaspur
7 | P265 Kawardha | Lohara Lohara 21°52'3.195" N 81°0'9.807"E
Sahaspur | Sahaspur
8 | P265 Kawardha | Lohara Lohara 21°52'4.138"N 81°0'4.075"E
Sahaspur | Sahaspur
9 | P265 Kawardha | Lohara Lohara 21°51'59.249"N | 81°0'2.293"E
Sahaspur | Sahaspur
10 | P265 | Kawardha | Lohara Lohara 21°51'58.161"N | 81°0'0.877"E
Sahaspur | Sahaspur
11 | P265 Kawardha | Lohara Lohara 21° 52' 0.905" N 80° 59' 56.230" E
Sahaspur | Sahaspur
12 | P265 | Kawardha | Lohara Lohara 21°52'8938"N | 80° 59' 56.928" E
Sahaspur | Sahaspur
| 13 | P265 | Kawardha | Lohara Lohara | 21° 52'9.852" N 80° 59' 57.012" E
Sahaspur | Sahaspur
14 | P265 | Kawardha | Lohara Lohara 21°52'8207"N | 81°0'5.768"E
Sahaspur | Sahaspur
15 | P265 Kawardha | Lohara Lohara 21°52'7.611"N 81°0'8.518"E
Sahaspur { Sahaspur
16 | P265 Kawardha | Lohara Lohara 21° 52'6.385" N 81°0'8.486" E
Sahaspur | Sahaspur
17 | P265 | Kawardha | Lohara Lohara 21°52'4.768" N 81°0" 12.423"E
Sahaspur | Sahaspur
18 | P265 Kawardha | Lohara Lohara 21°52'15.895"N | 81°0' 12.691"E |
Sahaspur | Sahaspur
19 | P265 | Kawardha | Lohara Lohara 21°52'16.643"N | 81°0' 10.117"E

Job Ne: 502306
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cmpc!i

dnss i
A !h{w'!;\u?;w ;._ﬁ.'r_lt,-.'us'j

S s Sub Latitude Longitude
HD | Comp { Division: | oy | Range (WGS84) (wrgism)

Sahaspur | Sahaspur

20 | P265 Kawardha | Lohara Lohara 21°52'23.437"N | 81°0'0.044"E
Sahaspur | Sahaspur

21 | P265 Kawardha | Lohara Lohara 21°52"19.260"N | 81°0'19.213"E |
Sahaspur | Sahaspur

22 | P265 | Kawarcha | Lohara Lohara 21°52'21.656" N | 81°0'22.380"E |
Sahaspur | Sahaspur

23 | P265 | Kawardha | Lohara Lohara 21°52 21,732"N | 81°0' 23235 FE

" Sahaspur | Sahaspur

24 | P265 Kawardha | Lohara Lohara 21°52'21.595" N | 81°0'24.121"E
Sahaspur | Sahaspur

25 | P265 | Kawardha { Lohara Lohara 21°52'12.186" N | 81°0'34.908"E
Sahaspur | Sahaspur

26 | P265 Kawardha | Lohara Lohara 21°52'9.534" N 81°0'27.076"E
Sahaspur | Sahaspur

27 | P265 | Kawardha | Lohara Lohara 21°52'8.911"N 81°0'26.792"E

9.0 Documents Submitted
» Drawing Nugber: CMPDI/RIS/BSP/GEOM/2022/DGPS/89

>

DISCLAIMER:

1.

Job No: 502306

Soft copy of shape files & KML files in CD.

DGPS REPORT |s BASED ON SURVEY DATA.
DGPS REPORT IS FOR FOREST LAND (CA) APPLICATION ONLY & NOT VALID FOR ANY OTHER

PURPOSE

CMPDIL Is NoT RESPONSIBLE FOR ANY FUTURE DISPUTE WITH RESPECT TO FOREST LAND

DETALS.

.........

..........

Kawardha Division
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GEO-REFERENCED BOUNDARY MAP (IN SHAPE FILE) OF CA (COMPENSATORY AFFORESTATION)
FOREST LAND AT KAWARDHA FOREST DIVISION
COMPARTMENT — P265 (40.000 Ha)
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