DGPS Survey Report of the block.

Annexure-VIlI

FOR
BLOCK AREA BOUNDARY POINT FIXATION OF
NANHWARA KYMORE LIMESTONE BLOCK

VILLAGE -NANHWARA, MEHGAON, BADARI,
DEORI MAJHGAWAN, KYMORE ETC.

TEHSIL-VIJAYRAGHAVGARH
DISTRICT-KATNI
STATE-MADHYA PRADESH
DGPS SURVEYED AREA-2252 HA

T
ONSULTANY
Eg:‘%‘:lggar. Jabalpur
SURVEYED BY

ENGEOTECH CONSULTANT
15STFLOOR, 1338, VIJAY NAGAR,
KACHNAR CITY ROAD, JABALPUR (M.P.)
PIN - 482002, PHNO.: 0761-3581305
Email: engeotech@rediffmail.com

A 8,8, 6, 6

0050550555558,

6 6 6 6 6 6

e

1

S 8, 8,6

888088888888 88 B 8




TABLE OF CONTENTS

S. NO. CONTENTS PAGE
NO.
1. INTRODUCTION & OBJECTIVE 1
1.1 Introduction 2
1.2 Objective 1
2. LOCATION 3-5
3. SCOPE OF WORK 6
4. FEATURES & METHODOLOGY OF DGPS SURVEY 7-8
4.1 DGPS Introduction 7
4.2 Concept of DGPS 8
5. PROCEDURE FOR SURVEY 11
5.1 Establishment of Primary Control Point 12
5.2 DGPS Survey of Block Boundary 12
5.5 Flow Chart of DGPS Survey Procedure 13
6. SPECIFICATION OF DGPS EQUIPMENT 14-15
7. ouTPUT 16-19
7 DGPS Survey Boundary Co-ordinates of Lease Area 16
8. PHOTOGRAPHS OF DGPS SURVEY 17
9. EMPANELMENT LETTER OF STATE GOVERNMENT 18-19
ANNEXURES
S. NO. MAP ANNEXURE
1. Map 1

Google Imagery Showing Block Boundary of
Nanhwara Kymore Limestone Block.




1. INTRODUCTION & OBJECTIVE
1.1 INTRODUCTION

The DGPS Survey of Nanhwara Kymore Limestone Block boundary has been
conducted from 09/04/2025 to 30/04/2025 in the presence of survey team of
Engeotech Consultant, Jabalpur (M.P.).

1.2 OBJECTIVE

The main objective of the DGPS survey of the Block area is to fix boundary point
on field area so it provides an identical coordinate point to a different particular
Block area and it minimize the land disputed problems and fix an accurate area
and dimension of the Block . The conventional methods of survey to delineate and
demarcate the Block area which are time consuming. Further, the conventional
surveys are “Unprojected” Surveys, hence linking them to geospatial domain is a
challenging task. The modern survey technique using Differential Global
Positioning System (DGPS) bring efficacy in survey in shorter time span compared
to old method of survey and record preparation. The combination of GIS and GPS
activities play a crucial role in developing the survey of the Block area boundary
points and making Google maps. Area, length & other measures in the GIS
numerical database are considerably easy to compute and correlate with already

available data.



2. LOCATION

The DGPS Surveyed Nanhwara Kymore Limestone Block area is situated in Village
Nanhwara, Mehgaon, Badari, Deori, Majhgawan, Kymore etc. Tehsil Vijayaraghavgarh
District Katni (M.P.). Itis located about 25 km (Aerial Distance) towards NE Direction
of District Katni (M.P.). The Surveyed Area Is Bounded By -

Latitudes - 23° 59' 12.4812"N - 24° 02' 52.2017"N
Longitudes - 80° 32' 13.5461" E - 80° 37' 37.4214" E

The Surveyed Comes Under Village Nanhwara, Mehgaon, Badari, Deori, Majhgawan,
Kymore etc. Tehsil Vijayaraghavgarh, District Katni (M.P.). The Total DGPS Surveyed
Area is 2252 hectares.
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2.1. LOCATION MAP

NANHWARA IS APPROXIMATELY 418 KM. AWAY FROM STATE CAPITAL
BHOPAL.
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1. SCOPE OF WORK

1. Establishment of One base station (Primary Control Point) - In the
surveyed area.

2. Demarcation of Block boundary area by DGPS Survey:

» Carried out of survey work using DGPS Rover unit in Real Time Kinematic (RTK)
mode to collect UTM Co-ordinates (WGS 84 Datum) for demarcation of precise
area boundary and fixing up its ground position with pillar for construction &
erection of pillar to demarcate the exact area boundary as per the norms
specified for the purpose.

» Rover unit move by the survey team by walking along the Block boundary
and collect a survey point on each and every turn or bend from each point
of the lease boundary.

3. Erection of Pillars along the surveyed area boundary:

» Construction & Erection of pillars i.e., along the surveyed area boundary with
a minimum distance of each pillar as per the norms specified for the
purpose. Pillars size as per the norms specified for the purpose.

» Pillars are painted and marked by its pillar no's & its DGPS Coordinates, as
per the norms specified for the purpose.

4. Preparations of land classification

» Preparation of land classification of the surveyed area showing the plot &

type of land Agriculture Land.



4. FEATURES & METHODOLOGY OF DGPS SURVEY

4.1 DGPS INTRODUCTION

The advanced version or the enhancement to Global positioning System or the
GPS is DGPS i.e., Differential Global positioning System or DGPS. DGPS was

developed to meet the needs of positioning and distance measuring. It provides

better and improved location accuracy than GPS. The underlying premise of
differential GPS (DGPS) requires that a two DGPS receiver unit operated
sequentially, one is stationary called as Base unit and other is moving called as

Rover unit.

DGPS
Base
Rover

It is the receiver to
which we move to take
readings at different
places of site.

Itis the stationary
receiver situated at
suitable location of
site.

1 _

5 Fig. 4.1 A DGPS Base and Rover station Equipment

A GPS receiver must acquire signals from at least four satellites to reliably
calculate a three-dimensional position. Ideally, these satellites should be
distributed across the sky. The receiver performs mathematical calculations to
establish the distance from a satellite, which in turn is used to determine its
position. The GPS receiver knows where each satellite is the instantits distance
is measured. This position is displayed on the data logger and saved along with

any other descriptive information entered in the field software.




4.2 CONCEPT OF DGPS

A typical DGPS architecture is shown in figure below-

GBS Satertes

Fig. 4.2 A DGPS Base station and Rover station setup

DGPS equipment work on GPS/GNSS satellite signals to find out exact position
where they are on the global scale. The GPS Operational Constellation consists
of 24 satellites that orbit the Earth in very precise orbits twice a day. GPS
satellites emit continuous navigation signals. Each GPS satellite transmits data
that indicates its location and the current time. All GPS satellites synchronize

operations so that these repeating signals are transmitted at the same instant.
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Fig. 4.3 A GPS Satellite orbit the Earth, Location acquired by Satellite system




‘It is actually ‘Measurement of travel time’ of signals from a constellation of GPS
Satellite orbiting the earth for enabling a position on earth. The GPS satellites
are in orbits such that one can be able to receive signals from at least four satellites

to enable for the determination of latitude, longitude, altitude and time.

Latitude and Longitude are spherical coordinates on the surface of the earth.
Latitude is measured North or South of the Equator. Longitude is measured
East or West of Greenwich. DGPS uses Latitudes and Longitudes to reference

locations.
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Fig. 4.4 Latitude & Longitude

Differential GPS (DGPS) is a system in which differences between observed and
computed co-ordinates ranges (known as differential corrections) at a
particular known point are transmitted to users (GPS receivers at other points)

to upgrade the accuracy of the user’s receivers’ position.

Differential positioning user finds the point position derived from the satellite
signals and applies correction to that position. These corrections, difference of
the determined position and the known position are generated by a Reference
Receiver, whose position is known and is fed to the instrumentand are used by
the second Receiver to correct its internally generated position. This is known

as Differential GPS positioning.



Differential correction is a technique that greatly increases the accuracy of the
collected DGPS data. It involves using a receiver at a known location - the “base

station”- and comparing that data with DGPS positions collected from unknown

locations with "roving receivers.
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The difference is then
transmitted to receiver

Fig. 4.5 Differential correction of error by DGPS

Differential correction can be applied in real-time directly in the field or when post
processing data in the office. Although both methods are based on the same
underlying principles, each accesses different data sources and achieves different
levels of accuracy. Combining both methods provide flexibility during data

collection and improves data integrity.
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5. PROCEDURE FOR SURVEY

5.1 Establishment of Primary Control Point:

Based On the Input Data and Information Provided by The DGPS Base Station
(Primary Control Point) Near the Survey Area Has Planned. So, Three Base Station
Established Near the Nanhwara Kymore Limestone Block area is situated in
Village - Nanhwara, Mehgaon, Badari, Deori, Majhgawan , Kymore etc. Tehsil
Vijayaraghavgarh District Katni (M.P.).

Co-ordi f the Pri C L Point:

POINT LONGITUDE LATIDUTE UTM Co-ordinates (WGS84)
NAME D M S D M S Easting (X) Northing (Y)
BASE1 80 | 33 29.02 24 | 00 19.24 455051.48 2654888.77
BASE2 80 | 36 13.39 24 01 59.69 459703.18 2657964.23
BASE3 80 | 34 53.31 24 | 01 3.27 457436.90 2656235.61

5.2 DGPS Survey of Block Boundary:

DGPS survey was carried out using a pair of DGPS instrument. One DGPS
Instrument was used as Base Station and the other DGPS instrument was working
as Rover. Base station fixes at a stationary position while the Rover move by the
survey team by walking along the Block boundary and collect a survey point on
each and every turn or bend from each point of the Block boundary. The distance
between the Base Station and rover was always less than 3 km. The survey was

conducted in Real Time Kinematic (RTK) mode.

5.3 Geo-referencing of Map:

Maps like Google map, GOOGLE Imagery etc. in which Mine Block area boundary
falls are Geo referencing by collected minimum four or more DGPS referenced point
on survey field area for geo referencing of map it is necessary that this referenced
point location is also show in maps. In GIS software on the bases of this collected
survey point, map is registered by input the four or more different coordinate value
(WGS 84 Datum) of the survey point on definite location mark on map and after
the minimize of whole error creating during geo referencing the map finally the
map is geo referenced and Mine lease boundary vector in the form of shape file has

been prepared.




5.4 ELOW CHART OF DGPS SURVEY PROCEDURE

| DGPS SURVEY |

BASE SETUP ROVER SETUP

| INITIALIZATION OF ROVER

| DATA COLLECTION BY ROVER IN RTK |

!

> I IMPORTING OF COLLECTED DGPS

—

POST PROCESSING OF RAW DATA BY GNSS

POST PROCESSED DATA IS USED FOR GEO-REFERENCING OF
MAPS AND AREA CALCULATION OF SURVEYED AREA

GEOREFERENCE MAPS USING GIS SOFTWARE

|

SUPERIMPOSITIO'N OF OUTPUT FILE ON
GEOREFERENCE VECTORIZED MAPS

|

PREPARE MAP, DETAILS, SHAPE i’lLE AND KML OF THE SURVEYED
AREA IN GIS AND AUTOCAD SOFTWARE, PREPARE FILE

!

COMPILE ALL DATA AND PREPARE DGPS
SURVEY REPORT
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6.SPECIFICATION OF DGPS EQUIPMENT

We deployed a high performance GNSS board 600 channels and capable of
supporting multiple satellite constellations devices to carry out the DGPS

survey. The technical specification is given below:

Leica Viva GS14
Data sheet

(-] ACC»
Easy-to-use software Infinitely bridging Customer care only

the field to the office a click away
The compact and powerful Leica Viva Leica Infinity imports and combines data  Through Active Customer Care (ACC)
GS14 smart antenna is equipped with from your GNSS, total station and level a global network of experienced
the intuitive SmartWork Viva software. instruments for one final and accurete professionals is only a click away to
With clear graphics, practical menu result. Processing has never been expertly guide you through any problem
structures, understandable terminology made easier when all your instuments, Eliminate delays with superior technical
and simplified workflows, save time work in tandem to produce precise and service, finish obs faster with exceflent
and effort on any site. SmartWorx Vivais  actionable information. consuiltancy support, and awid costly site
incredibly easy to leamn and use. You revisits with onfine service to send and
and your field crews wil be up to speed receive data directly from the field. Control
in no time. your costs viith a tailored Customer Care

Package, giving you peace of mind you're
covered anywhere, anytime.

g b5 - when it has to be right L

Geosystems




Leica Viva GS14

GNSS PERFORMANCE

NsS technology Lekca SmartTrack Adanced four consrelation tracking
Loica SmartCheck Contnuous check of RTK solution Reliability 99 0G%
Senal tacking GRS (L1, 12, 12C), Clonass (L1, 12).
Beibou (B1, B2, Gelileo (£1, ESb),
SBAS (WAAS, EGNDS. MS#S, GAGAN)
Number of channals 120 (up o 60 sateliites simultaneatsly on two frequencies)
MEASUREMENT PERFORMANCE & ACCURACY'
Time for initielisation Tepicelly s
Real-time kinematic Sirgle baselne Hz 8 mm+1 ppm /V 15 mm + 1 ppm
fwork RTK He 8 mm + 0.5 opm /¥ 16 mrm ¢ B0 pp
Post processing Static (phase) with long obsenations. Hz3mm+0.1 )nm/VJSmntOﬂnum
Static and rapid static (ohase) Hz 3 mm +0.5 ppm / V5 mm +05
Code differential QRS / RTOW Typicelly 25 em
COMMUNICATIONS
Communication ports Lemo US8 and RS232 serial
Hlvetooth® Buetooth® v2.00 +EDR, dass 2
Communication pratocols AT da#a protocals Loica, Laica 4G, MR, OVRs, RTCM 2.2, 2.3, 3.0,3.1, 32 MSM
NNEA output AMEA 0183 400 and Leica propietary
Network KIK VRS, FKE, IMAX. VAC (RTOA SC 10
Biltin data Inks 375 GERM NS COMA gl odom Fub mogrms intorral antonna
Radio moder Fully ntograted. recane and tensnit, el anterna
403 "7 Nitz, 1 W ocipast pow
Externa datalinks N/ GPRS / UITS / CDMA muuHF/VHF modem
CENERAL
Ficld centreller and software Loica SmartWonx Viva software Leica €510 ard CS15 ficld controlier
User interface Buttors and LEDs On/ Offend Function bution, 7 stals LEDs
o Full status information and (n'nﬁgm:hnr opticns.
Dota reccrding Storage movable mic d,
Daxa fype and recordng rate e S s bt i RINBK it at up o 20 Hz
Power maragement Intomal power supply Exchangesbie Lsion mvrnyu § s 1.4V)
Extemal power supoly Nominal 12V
Operation time’ 7 hreceiving (Rl ot wit h nmml mi.o 5 htransmiting ) dtawith
irtesmal radc, 6 b R deta with ftemd modst
Vieight and Dimensions Weignt 093 kg (G314) / 290 kg standard RIK rover setup onple
Dizmeter x Haight 100 ram x 90 mm
Environmertal Terperture -40 to 65°C operating, -40 o 80C storage
Drop w.mw; lopp\n aver (mm a 2 e e ik g surfaces
Froof against vater sand and dust 8 (IECA0520

Nlls—osmc 510 sllMLsmslcc.slzsn

Vibration Withetands strong vibmticn (1500022.36.08 /
ML STDEI00 314 Tt 34)

Humigity 100% (1505022-13-06 / 1509022-12-04 /
NILSTDE10G 507.5 1)

Funclionel shodk 4D¢/ 15 1o 23 msec (MIL STD 810G 516.6 1)

SUPPORTED GNSS SYSTEMS

Dual frequency v v
GPS / GLONASS / Galieo / BeDou vieje/e viviviv
RTK PERFORMANCE
DGPS/RTOM. RTK Unlimited, Network RTK v v
POSITION UPDATE & DATA RECORDING
5 Hz/ 20 Fz posttioning viv viv
Raw deta / RINEX data logging vie viv
NVEA out . v
ADDITIONAL FEATURES
KIK reference station functionaity v v
375G or COMA Phona / UHF Radiio (recerve & transmit) modem vie vie
v Standard * Optioral

1 Moasuroment precision, accurady, reliability and time fo iritialisation aro dopandent upon 2 Might vary with tomparatura, ago of battory, transmit power of data lirk dovice.
chuding number of seteliies, observation tie, atmospherc conditions,
me narmal to favourable conditions. A full ReiDou and

rease d accurecy.

luetcoth” trademarks are owned by Bluetoth SIG,
musuanons descriptions and technical data are not mmvvz Al nghts resenved
Printed in Switzerlond - Copyright Leca Geosystems AG, Hee'bruge, Switzerland, 2016.
B04854en - 06.18

Leica Geosystems AG
www.leica-geosystems.com when it has to be right m
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7.0UTPUT

After DGPS Survey of Nanhwara Kymore Limestone Block area boundary the total land

area demarcated as 2252 hectares.

7.1 DGPS SURVEYED BOUNDARY CO-ORDINATES OF BLOCK AREA —

UTM ZONE-44 DMS
POINT ID | EASTING NORTHING LATITUDE LONGITUDE
BP-1 453422.975 2652840.814 | 23°59'12.4812" N | 80°32'31.6152"E
BP-2 462074.868 2656928.634 | 24°01' 26.2279" N | 80° 37'37.4214" E
BP-3 460437.211 2658968.473 | 24°02'32.4098" N | 80° 36' 39.2484" E
BP-4 459869.427 2658947.536 | 24°02'31.6776" N | 80° 36' 19.1480" E
BP-5 458707.513 2659582.059 | 24° 02'52.2017" N | 80° 35' 37.9455" E
BP-6 457811.108 2657935.285 | 24°01'58.5714" N | 80° 35' 06.3789" E
BP-7 457514.234 2657954.617 | 24°01'59.1714" N | 80° 34' 55.8668" E
BP-8 457511.799 2657514.065 | 24° 01' 44.8465" N | 80° 34' 55.8269" E
BP-9 457300.551 2657524.833 | 24°01'45.1762" N | 80° 34'48.3473"E
BP-10 457327.711 2657056.864 | 24° 01' 29.9627" N | 80° 34' 49.3582" E
BP-11 456696.855 2656990.2 | 24°01'27.7335" N | 80° 34' 27.0329" E
BP-12 454371.145 2655697.442 | 24°00'45.4643" N | 80° 33' 04.8486" E
BP-13 454044.486 2655188.876 | 24°00' 28.8942" N | 80° 32'53.3437"E
BP-14 452918.455 2654683.964 | 24°00'12.3580" N | 80° 32'13.5461" E

Note: See above table highlighted row, which are major corner points of Block boundary.
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