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Rajasthan Rajya Vidyut Utpadan Nigam

Limited Kente Extension Coal Block

DGPS Survey report of Kente Extension Coal
Block Lease boundary demarcation with an
area of 17.628 Sq km in Thesil Udaipur,
District Surguja

DGPS SURVEY AND GIS MAPPING DONE BY-
Geotrax International Services

Raipur, Chhattisgarh.
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1.Introduction and Background

PROJECT KENTE EXTENSION

1.1 Background

The Kente Extension Coal Block, situated in Surguja District of
Chhattisgarh, was allotted to Rajasthan Rajya Vidyut Utpadan Nigam
Limited (RVUN) by the Govt. of India vide allotment letter no
13016/26/2004-CA-I/CA-III (Pt.) Vol. II dated 31.03.2015. RVUN has
signed a CMDA with M/s Adani Enterprises Ltd (AEL) for development

and production from the coal block.

1.2 Location and Communication

The Kente Extension Block, bounded by Latitude 22° 49" 56.25"& 22%
48'36.03” N and Longitude 82° 50’ 50.32” & 82° 52’ 55.9” E, is located
in the Central part of Hasdo - Arand Coalfield covering an area of 17.6sq
km. It is lies adjacent to and east of earlier explored Parsa (East) -
Kente Basan Coal Block in Surguja District of Chhattisgarh state. The
block is covered under Survey of India Toposheet No. 641/13 (OSM:
F44K13) on RF 1:50000. The area can be approached from Bilaspur-
Ambikapur state highway (SH 2A) near village Basan at a distance of
about 175km from Bilaspur through a fair weather forest road. The
distance of the block is about 75km from Ambikapur, the district

headquarters.

1.3 Objective

As per directives of Ministry of Environment & Forests (MoEF) dated 8th
July 2011; all applications for prospecting purpose in forest land under

Forest Conservation Act, 1980 must be accompanied  with
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the online application.

loaded to MoEF website along with

To meet this requirement of MoEF, AEL, on behalf of RVUN entrusted the
DGPS survey work of Kente Extension Coal Block to M/s Geotrax
International Services, Raipur, which is an empanelled agency of
Directorate of Geology and Mines, Chhattisgarh (Ref. Circular No. F-7-

14/2013/12, dated. 10.11.2014).
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1.4 Geotrax Empanelment Certificate in Chhattisgarh
)
| 3( ; By Speed post
) 4 @frer amE famm 4
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) HEFTE WaH, T YAYR—492002
) / / afgE/ / . il
O, e AR, 2014
) S TH 7-14/2013 /12 9T Y T G AP FEIR 3P I, Rl wH
) &l AT @ URuS FHIE 2/2010, fraics 0642010 B -2 B g2 & ARG #
e @frEl » Eee Rorgal @ o) &™) @1 Differential Globle Positioning
y System(Srefrdiga) &1 SUET R §Y e e @ forg arferer § &R Wl @
_ SftrreET W B 8-
) = e e am W
'MLA.,; i 2 Se—— DI LTS BN TE
9 1| M/S SHREERAM GEMICON (PYT) LIMITED
g o | | GEOLOGICAL AND MINING CONSULTANTS
5 ’[_- | L.-09, Songanga Colony Seepat Road, Bilaspur (Chhattisgarh) o]
’ 2| M/S SINHA MINING CONSULTANCY, GOA
s Office No. 9. D.Costa Commercial Apartment, Near Old Railway Station Gate,
9 | Malbhat, Margo - 403601, Goz-India
3 | M/S SPATIAL PLANNING AND ANAL YSIS RESEARCH CENTRE PVT. LTD.
3 | E/11, Infocity, Chandaka Industrial Estate, Bhubaneshwar, Orissa, India, Pin - 751024
4 M/S SIDDHARTH GEO CONSULTANTS, !
; { 21/3, First Floor Ramkund, Samta Colony, Behind Lifeworth Hospital, Raipur
| (Chhattisgarh) 492001 =
B 5 | M/S SOHAM FERRO MANGANESE PVT. LTD. |
Block No. 16,17 Ground Floor N.K.Y. Tower, Anjani Sq. Wardha Road,
| Nagpur (Maharashtra) B
9 | © M/S SAN SURVEY ENGINEERING , HOOGHLY(WB)
: | Regd. Off. - 465, Jiban Pal Bagan, Karbala (West). P.0. & Dist. - Hooghly,
9 | | West Bengal, Pin - 712103
. | Contact Office - Anjali Complex, Bankim Kanan, Chinsurah Station Road. Chinsuraty.
2 | Hoogly, West Bengal -712102
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; | Plate No 156 & 157, Lokayuta Colony, Badangpet Nadergul, Hyderabad 500058,
| Telangana Y.
s 8 | M/SRAFT CONTRACTORS AND DESIGNERS,
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3 10 | M/S BHARAT ALUMINIUM COMPANY LIMITED (BALCO)
L P.0. Balco Nagar Korba(C.G.), India, Pin 495684
2/ ST ST Gl $ forg 3
L, 2.1, The Survey Agency Shall Be responsible for the accuracy of the data collected and
[ Survey.
2 Coordinatesof boundry pillars shall be established in the World Geodetic System
1984 (WGS-84) Datum. A
2.3 Each boundry pillar shall be surved using DGPS, g ation for 1 S
ground position. q 1S
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Not to Scale

Fig-1: Kente Extension Coal Block Boundary on Satellite Imagery

2. Scope of Work

1. Establishment of one base station with 72 Hours observationand four
secondary control points at the corners of the lease boundary.

2. DGPS Survey for collection of ground coordinates along the lease
boundary (Intermediate point fixed at every 50m interval and/or at
every turn/bend along the lease boundary)

3. Data processing and Interpretation

a.

Geo-referencing of SOI Toposheet (1:50000), Forest Stock map
(1:15000) and satellite imagery

Creation of lease boundary vector map using the DGPS Surveyed
data

Superimposition of lease boundary layer on Georeferencedforest
maps, SOI Toposheet and Satellite imagery.

. Computation of lease boundary area and validation of referenced

point coordinates given by CMPDI

1:10000 scale.
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f. Preparation of DGPS survey report along with soft copy of — maps
in shapefile format and kml file

4. Printing of report and Geo-referenced maps (5 sets) and Technical
compliance.

3.Deliverables
The deliverables envisaged for the assignment are described below

1. Post processed DGPS observations data as well as raw data in RINEX
format.

2. DGPS Reports - Base line & network adjustment report for the primary
and Secondary Control Points.

3. Geo-referenced SOI maps & forest block mapsbased on DGPS
observations - Hard and Soft Copy (SHP and KML formats).

4. Lease Boundary area statement as per DGPS Survey

5. DGPS Survey and mapping report

4. Brief description of the Technical approach

4.1 Input Data

The land plan and forest & SOI maps required for geo-referencing were
provided by Rajasthan Rajya Vidyut Utpadan Nigam Limited Kente extension
Coal Block. We also received the block boundary plan prepared by Central
Mine Planning and Design Institute Limited (cmpdi) for reference point, and

the map & coordinates which are in Kalyanpur datum had been converted to

WGS 84 datum by CMPDL.
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4.1.1 CMPDI Certified Block Boundary Coordinates
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4.1.2 CMPDI Block Boundary Map
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4.2 GIS Data Preparation

Based on the input data (maps, boundary coordinates from CMPDI) and
information provided by Revenue Department of Surguja, the DGPS base
station - Primary and Temporary Benchmarks Control Points (PCP and TBM)
in the project area are planned. One PCP with 72 hours observation was
planned and established on the roof top of the Forest Department Guest
House (Shiv Park), Surajpur. Using the coordinates provided by CMPDI, TBM
are planned for DGPS Static Observation for at least 2 hours duration at each

of the four boundary pillars.

Fig-2: Satellite Image showing the location of the Primary Control Point

4.3 Establishment of Primary Control Point

The Primary Control Point (PCP) with 72 hours of DGPS Observation was
established as the DGPS base station. The PCP was established in the roof
top of the Forest Department Guest House (Shiv Park) in Surajpur. As per
Survey of India (SOI) Guideline, the PCP is to be fixed through continuous
observation for 72 hours duration. The 72 hours of observation was carried

out using DGPS from 9t"May 2016 to 12“‘May2016 i ,,observed a”\}v\”
o A Endi
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stations as per SOI guideline (IGS processed report is enclosed as Annexure-
1)

The coordinate of the PCP is as follows:

) Point ID Latitude (d:m:s) Longitude (d:m:s) Ell:all?r ::'::; I
S

[ SurajpurBase || 23°12’52.39820'N_|[ 082°5259.05530'E_|[ 486559000 |

i

Fig-3: Images showing Primary Control Point (PCP)

UG

4.4 Establishment of Temporary Benchmarks (TBM)

The Temporary Control Point with 12 hours of static observation was
established at Tara Forest Guest House (Point ID: TARA Base).Two tentative
boundary pillars (Point ID: ADP1 & ADP3) of the Kente Extension lease
boundary are also observed in static mode and processed with reference to

the Primary control Point (Surajpur Base).

o

,‘J;
Authorise
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SurajpurBase

TARABa®e ADP3

- ADP1

Number Of Points: 4
Number Of Control Points: 1

Control Point i . Ellipsoidal
D Latitude Longitude Heicht(o)
[ SurajpurBase || Lat Lon H ][ 23°12'52.39820"N ][082°52'59.05530"E][ 486.559000 |
Below table lists the coordinates of TBMs:
Po ) 3 de ongitude 0 0 : S
ADP1 22°47'00.88537"N | 082°51'37.72916"E | 2520763.488 690991.133 418.390577
ADP3 22°49'58 54274"N | 082°5039.48811"E | 2526207.495 | 689261.7222 | 494.522118
TARA_Base | 22°50'01.39550"N | 082°44'18.77644"E | 2526163.501 678405.9089 | 509.562031

Pic: ADP1

Authorised
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4.5 DGPS Survey Procedure

DGPS survey was carried out using a pair of DGPS instrument. One DGPS
Instrument was used as Base Station. The Base station for the survey was
established at the nearest TBM (ADP1, ADP3). The distance between the

Base Station TBM and rover was always less than 5km.

The other DGPS instrument was working as Rover. The survey was conducted
in Real Time Kinematic (RTK) mode. The Survey team carried out DGPS
Survey of boundary points by walking along the lease boundary. DGPS
readings were collected at every 50m distance along block boundary and at
every turn or bend. For Geo-referencing village maps around 5 GCPs were
collected for the Kente village.

The static data is Post Processed using Trimble Business Centre software for
obtaining the TBM coordinates.

4.6 Creation of Vector Layers of the Block Boundary

The surveyed points captured through DGPS were plotted in the GIS
Software and the boundary line was created by joining the points. The
boundary polygon was created using the boundary lines. The boundary
coordinates given by CMPDI was verified and the final block boundary
polygon was created and a map layout is printed. After Geo-referencing the
Forest map and Cadastral map the non-forest area is digitized and new
vector layers are prepared. The Forest and the non-forest area is then
computed from the digitized layers. Finally the block boundary map was

superimposed on the forest stock map, & the cadastral map.
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Not to scale

Fig-2: Forest Map showing DGPS Survey block boundary.

4.7 Specification of DGPS Equipment

‘ Geotrax deployed the most advance and hi-precision devices to carry out the
DGPS survey. The DGPS performance specifications are given below. The

corresponding fact sheets are placed below for ready reference.
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Features
@ Ultra small
® Super light

@ Many user-friendly
conveniences built in

® GPS L1125, BeiDou
B1/B2B3, GLONASS L1142

® Low power consumption

T300 GNSS Receiver

RTK robust enough for challenging environments, ina
device that is fight and easy to carry

With decades of experience in the surveying GNSS receiver, the T300 is
a product which combines lots of market proved advantages together.
It can track al the working GNSS constellations. By using ComNav's
unigue QUAN™ aigorithm technology. it can function in RTK mode with all
the GNSS constellations or by using any single GNSS constefiation
such as GLONASS or BeiDou. The strong anti-interference ability of the
receiver makes it possible fo work in any environment.

Design driven to improve user experience

Our R&D people are always thinking about how to improve the physical
experience of users and workflow in the field. With this in mind, the T300
integrates a cutting edge GNSS board, Blustooth®, UHF (Rx&Tx) into a
compact board. Smart design makes the T300 the lightest and smallest
{volume) receiver in the warid.

Hot swap battery design
Extending the field working time is also a passion for our R&D people.
They do lots of tests and analysis 1o reduce the power p

and make the whole system work more efficiently. In parallel, they've
designed in the capability to hot swap the battery source. When the
waming sounds and LED flashes, put your second battery in place.
Then recharge the first while you keep working.

Consumer grade batteries... always available

Losing power in the field is significantly inconvenient for users, as the
batteries for GNSS receivers are often unusual types and not readily
avaidable. Once again our R&D people deveioped a solution so that
the T300 runs on normal consumer batteries.

Geotrax 2016
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Signal Tracking
» 258 channels with simultaneously tracked
sateflite signals
-GPS:LICA LG L2P L5
- BeiDou: B1, B2, B3
- GLONASS:11,12
- SBAS- WAAS, EGNOS, MSAS, GAGAN

Performance Specifications

Cold start: <60 s

Warm start <30 s
Hotstart <15 s
Initiafization tme: <10 s
Singal re-acquisition: <2 5

s » 5 = & ®

Positioning Specifications

» Post Processing Static
-Horizontal: 2.5 mm + 0.5 ppm RMS
“ertical: 5 mm + 0.5 ppm RMS

= Real Time Kinematic
-Horizontal: 8 mm + 1 ppm RMS
“ertical: 15 mm + 1 ppm RMS

»  E-RTK'[basefine<100 km)
-Horizontal: 0.2 m + 1 ppm RMS
Vertical: 0.4 m + 1 ppm RMS

»  Cade differential GNSS positioning
-Horizontal: 025 m+ 1 ppm RMS
Verfical: 0.5m + 1 ppm RMS

» SHEAS: Typically <1 m 3D RMS

* Standalone: <1.5 m 3D RMS

Communications and Memory

= 1 Serial port (7 pin Lemo],
Baud rates up to 921,600 bps.

«  Radio modem: Tx/Rx with full frequency range from
410470 MHz *
-Transmit power: 0.5-2W adjustable
- Range: 14 km

» Posifion data cutpat rates: 1 He, 2ZHz, S He, 10 Hz

. 5LED5{MFMS&TM

Data Format

= Comection data I/O:
ZRTCM 2.x, 3.x, CMR (GPS only). CMR+ (GPS only}.
« Position data oufput
- ASCI:: NMEA-0183 GSV., RMC, HDT, VHD. GGA, GSA,
ZDA. VTG, GST, PJK. PTNL
- ComNav Binary update to 20 Hz

Physical

+  Size(WxH)y 158cmx7.5cm

= Weight: 0.95 kg (include 2 batteries)

Environmental

. Operah\gwm*ch+ﬁb'cm¢btm'ﬂ

= Storage temperature: 40°C t0+85°C (40°F o 185 °F)

»  Humidity: 100% condensation

+  Waterproof and dust proof: iPET protected from temporary
immersion {0 depth of 1 meter, foats

* ‘Shock: survives a 2 meter drop on to conerete

Electrical

» Input Voltage: 5—2?VDG

»  Power consumption: 2.85 W {3 consteflations)

« Liion battery capacity: 2 ¥ 1800 mAh, up to 8 howrs typically

»  Memorny: 258 MB intemal with up to 16 GB pluggable
memory card

Software

- ComNav field data collection software CGSurvey

«  Carison’s SurvCE field data collection software {optional}

- MicroSurvey's FieldGenius field data collection software
{optional}

T E—mmﬂwsﬂmmmﬁmmmmm
Curment SNEaion, mis mods can be wssd it APAT.
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ComMNav Technology Lid.
Building E, No.50 Alley 2080 Lianhua Road
201105 Shanghai - china

Tel - +85 21 64056796

Fax- +B6 21 54300582

Emaik sales@comnaviech.com
www.comnavtech.com
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5. Results

The final block boundary area demarcated is approximately 1762.839 Ha.
The total forest area is 1745.883 Ha and the non-forest area is 16.956 Ha.
The final boundary coordinates of the four pillars - KET2, KET3, KET5, &
KET6 is given below. DGPS Survey processing report and co-ordinates of the
PCP are in Annexure-1, and DGPS coordinates of TBM and block boundary

coordinates is in Annexure-2. The geo-referenced maps are in Annexure -3.

FINAL CORNER BOUNDARY PILLAR COORDINATES

Easting Northing
Sr. No Pillar ID Latitude '""N"' Longitude "E" (m, UTM (m,UTM
Zone 44N) Zone 44N)
1 KET 2 22°47'39.797" 82°49'21.991" 687104.738 | 2521912.199
2 KET 3 22°49'58.536" 82°50'43.269" 689369.475 | 2526208.671
3 KET 5 22°47'00.802" 82°51'41.443" 691097.101 | 2520762.244
4 KET 6 22°48'38.594" 82°52'48.833" 692980.955 | 2523794.780

The Block boundary area statement is given below

AREA STATEMENT

Sr. No Type Of Land Proposed Area (Ha)
1 Forest Area 1745.883
2 Non Forest Area 16.956
Total Area 1762.839
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