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1. INTRODUCTIONS OBJECTIVE

1.1 INTRODUCTION

Managing Director, Chhattisgarh Tourism Board, Udyog Bhawan, Raipur
District Raipur, Chhattishgarh have been submitted proposal of Tourism
Development Project At Rajmergarh to Forest department Govt. of
Chhattisgarh for diversion of forest land for non - forestry purpose, under forest
conservation Act 1980. The forest area proposed to be diverted for non - forestry
purpose is 1.658 ha. Situated under compartment no. P2283 & P2288 of
Rajmergarh village, Forest Division- Marwahi, Forest Range- Marwahi, Tehsil-
Gaurela, District- Gaurela-Pendra-Marwahi, Chhattisgarh.

1.2 OBJECTIVE

Ministry of Environment and Forests, Govt. of India vide their circular No.F.No.-
11-9/98-FC, dated 08-07-2011 have stipulated that to ensure accurate
delineation of forest area proposed to be diverted for non forestry purposes
under Section-2 and CA area of Forest Conservation Act, 1980 the diversion
proposal under Forest Conservation Act shall be accompanied by DGPS/ETS
surveyed reports of the forest land proposed for diversion as per guidelines laid
down in the circular issued by ministry of forest and environment, Government
of India from time to time. While submitting proposal for diversion of forest land
for non forest purpose, the user agency has to submit the Geo referenced
boundary, using DGPS in shape & KML file containing maps along with hard
copy authenticated by Divisional Forest Officer (DFO) concerned. The
conventional methods of survey to delineate and demarcate the forest land are
time consuming. Further, the conventional surveys are “Un projected” 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 forest boundary points and making forest

Cadastral/Forest Compartment maps. Area, length & other measures in the GIS

numerical database are considerably easy to compute an e etph with already
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DGPS Survey of Tourism Development Project At Rajmergarh on behalf of Office

of the Managing Director, Chhattisgarh Tourism Board, Udyog Bhawan, Raipur
District Raipur Chhattisgarh conducted by Survey Team of M/s Siddharth Geo
Consultants in the presence of Forest department and Chhattisgarh Tourism
Board officials.
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2.LOCATION

The DGPS surveyed forest area proposed to be diverted is situated near village
Rajmergarh of Tehsil- Gaurela, District- Gaurela-Pendra-Marwahi, Chhattisgarh
and 163.78 Km (Aerial Distance) in South Direction from District Headquarter
Raipur (C.G.). It falls in Survey of India Toposheet no. 64 F/14. The surveyed
area is bounded by Longitudes 81° 46' 57.78011"E to 81° 47' 03.54443"E &
Latitudes 22° 42' 22.03832"N to 22° 42' 28.31069"N.

The surveyed area comes under Govt. Forest Land at Compartment no. - P2283
& P2288 under Forest Division — Marwahi, Forest Range — Marwahi, village-
Rajmergarh of Tehsil — Gaurela, District — Gaurela-Pendra-Marwahi. The total
DGPS surveyed area is 1.658 ha.
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3. SCOPE OF WORK

1. Establishment of base station (Primary Control Point) near the surveyed

area.

2. Demarcation of Tourism Development Project At Rajmergarh boundary

area by DGPS Survey :

Carrying 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 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 Area boundary

and collect a survey point on each and every turn or bend of the boundary

Area.

3. Digitization of Forest map:

Geo-referencing of Forest map with DGPS Survey Points.

Boundary Point, Line and Polygon topology to be created and attached to
the stock map of each patch.

Digitization of Forest map.

Output file Submitted as a 07 sets of Hard Copy of Plans (Forest map
1:15000 scale & Toposheet map 1:50000 Scale) & Survey Report of the
DGPS surveyed area with showing the point numbers & its DGPS
Coordinates (UTM & WGS-84 Datum) and its soft copy contain Report Pdf,
Plans Pdf, KML & shape file format in CD.

4. Preparations of land classification

» As per requirement of forest department Preparation of land classification
of the surveyed area showing the plot & type of land, like Tenancy land,

forest land, Govt, Land, etc.




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.

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

It is the stationary
receiver situated at
suitable lpcation of
site,

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 instant its
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
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Fig. 4.2 A DGPS Base station and Rover station setup

The DGPS equipment work on GPS/GNSS satellite signal 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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Measurement of Travel time of the signals from a constellation of GPS
Satellites orbiting, the earth for enabling the position in the 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.

Latitude Longitude

Latitude
North
v 1%

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 users 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 instrument and are used

by the second Receiver to correct its internally generafg fpagition. 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.

% Base Station knows what the distance
PRO4 should be to the satellite
.
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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 provides

flexibility during data collection and improves data integrity.
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S.PROCEDURE FOR SURVEY

5.1 Establishment of Primary Control Point:

Sased on the input data and information provided by the Forest & Chhattisgarh
Tourism Board department, DGPS base station (primary Control Point) near the
survey area 1s planned. So One base station was established near the
Rajmergarh Area, Village — Rajmergarh of Tehsil- Gaurela, District - Gaurela-
Pendra-Marwahi, Chhattisgarh.

inate of the Primarv Co nt
. POINT LONGITUDE |  LATIDUTE UTM Co-ordinates (WGS84)
NAME D M s D M s Easting (X) | Northing (Y)
BASE 1 |81|47|01.73106 | 22 | 42 | 26.03441 | 2511324.487 | 580501.749

5.2 DGPS Survey of Chhattisgarh Tourism Board Area 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 fix at a stationary position while the Rover move
by the survey team by walking along Area boundary to be survey and collect a
survey point on each and every turn or bend of forest patch 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 maps:

Maps like Forest map, Toposheet Maps etc. in which Surveyed 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

form of shape file has been prepared.




5.4 GIS Analysis:

The Tourism Development Project At Rajmergarh area boundary demarked by
the Forest & Chhattisgarh Tourism Board department was verified and the
Tourism Development Project At Rajmergarh area boundary is surveyed by DGPS
instrument and collects a boundary point on each and every turn of the forest
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 by using the boundary lines. After Geo-referencing the forest
map the total surveyed area is digitized and new vector layers are prepared. The
Boundary polygon vector layer are superimposed on Geo-referenced forest map
(1:15000), Survey of India Toposheet map (1:50000) etc. and create a map layout
of the surveyed area. After this Land Schedule for the surveyed area is prepared

and final area statement is computed from the digitized layers.




DGPS SURVEY
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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:
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S900A" GNSS Receiver
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A" TECHN

CAL FEATURES

RECEIVER INTERNAL MODEM »
_GPS: L1 C/A LAC, LIP, LIC, L2P, LS Band GSM/GPRS/EDGE
GLOMASS: L1 C/A 1P, L2C L2P. L3 LTE/UMTS/WCDMA
BEIDOU: B1, B2. B3
Suteline Tracked GALILEQ: E1, E5a, E5b, AL-BOC, E4 COMMUNICATION
_Q2s5: L1 C/A LIC, L2C. LS 7-pins Lemo and S-pins Lemo
= SBAS: L1, L5 /O Connectors irterfaces. Multifunction cable with
L-Band Attas H10 / H30 / Basic LIS interface for PC connection
Channets 00 Blustaoth 21 + EDR, Va0
_ Position Rate 5 Hz, optional 20Hr Wi-Fi B02.11 big/n
Reacquisition < 1 set To upgrade the software, manage the
_RTK Signal Initiallzation  Typically « 10 sec Web Ul status and settings, data downioad,
Hot Start Typically < 15 soc #tc. via smart phone, tablet or other
Initialization Reliability > 99.9 % intemet enabled electronic device
Inbermad Memory BGB RTCM 23.32
Micro SD Card Expansion siot up 1 32 GB Reference oulns g;: gn:.::fx s
. A, G5V, GST, VTG,
B
POSITIONING: et RMC. GLL
HIGH PRECISION STATIC SLIRVEYTNG
Horizontal 25 mm » 0.1 ppm RMS POWER SURPPLY
Wortical 3.5 mm + (.4 ppm RMS 2 rechargeable and replaceable
CODE DIFFERENTIAL POSITIONING Battnry 72V -3400mAh
Haorizontal 0.25 m RMS IMHMEﬂHHmnhﬂhﬂﬂ
Vertical 045 m RMS 9to 28V DC external BT srpat
SBAS POSITIONING Voltage Ep;‘d; Mrvn;hst protection
na L
~lorizontal s Working Time Up 10 12 hours i2 batteres hot swapl
_REAL TIME KINEMATIC (< 30 Km) - NETWORK SURVEVING' Shavgs Tons Yoy § bous

Foced RTK Horizontal 8 mm + 1 ppm RMS

“Fixed RTK Vertical

15mm + 1 ppmRMS

_INTEGRATED GNSS ANTENNA

High accuracy four constellation micro-strip antenna. zero phase

PHYSICAL SPECIFICATION
Dimensions

@ 157 mm x 76 mm

1.19 Kg [with one battery)

center, with internal muftipath suppressive board
INTERMAL RADID

T T - R

Frequency Range 410 - 470 Mz

Channel Spacing 12.5 KHr / 25 KiHy

R 3-4 Km in urbian environment

Up to 10 Km with optimal conditions®

_TWRSE 1.30 Kg {with two battesies
Ogperating Temperature -30°C to 85°C [-22°F to 149°F)
Storage Temperature -40°C to BOPC [-40°F to 176°F)
Waterproot/ Dusiproal iPa7 / IPel’
MIL- 5TD MIL-STD-810F

Designed to endure toa 2 m pole drop on

Shock Reskstance : Roor ulthng
Vibration Wibration resistant
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7.0UTPUT

After DGPS survey of Tourism Development Project At Rajmergarh area bou ndary
the total land area demarcated as 1.658 Ha.

7.1 DGPS SURVEYED BOUNDARY CO-ORDINATES OF TOURISM

DEVELOPMENT PROJECT AT RAJMERGARH , AREA 1.658 HECTARE

o GEOGRAPHICAL COORDINATES UTM COORDINATES |
. _ (WGS 84 DATUM) (WGS 84 DATUM) I
LONGITUDE LATITUDE EASTING NORTHING |
| t::';] 81° 47' 01.73106"E | 22°42' 26.03441"N | 2511324.487 580501.749
| RGO1 | 81°47'00.19904"E | 22°42'22.41644"N | 2511212.081 580457.318 |
| RGO2 | 81°46'57.78011"E | 22°42'22.73555"N | 2511221530 580388.253
RGO3 | B1°46'58.21460"E | 22°42'24.31612°N | 2511270.199 580400.393
_RGO4 | 81°47'00.64298"E | 22°42'24.15382"N | 2511265.574 580469.701
RGOS | 81°47'00.80049"E | 22°42'27.91481"N | 2511381.251 580473.584
 RGO6 | 81°47'03.54443"E | 22° 42 28.31069"N | 2511393.838 580551.804
RGO7 | 81°47'03.45348"E | 22°42'26.56014"N | 2511339.993 580549.494
RGOS | 81°47'03.01956"E | 22°42'23.43493"N | 2511243.825 |  580537.622
_RGO9 | 81°47'02.79254"E | 22°42'22.93300°N | 2511228356 | 580531227 |
RG10 | 81°47'01.98392"E | 22°42'23.02630°N | 2511231.103 580508.141
RG11 | 81°47'02.00352"E | 22°42'22.03832"N | 2511200.725 |  580508.861




Office of the Managing Director,
Chhattisgarh Tourism Board, Udyog Bhawan, Raipur,
District -~ Raipur, Chhattisgarh

Total DGPS Surveyed Area 1.658 Hectare

TOTAL
FOREST DIVISION ﬁ:ﬂ VILLAGE COMPARTIMENT TYPE OF LAND AREA
NO.
{in Ha.)
= PROTECTED FOREST
z E E P2283 P 0.879
= 2 =
< < s
s s PROTECTED FOREST
3 P2288 s 0.779
Total 1.658
N Mﬂ M“,
e (ar.) W = e Mo (egrie)

deded i dede e e




wt A

FIXATION OF BASE POINT




FIXATION OF BOUNDARY POINT




FIXATION OF BOUNDARY POINT







By Speed post
wfre s fawm F? f,‘_)“"
A Lo 2y
/ /aRsgE/ /

R, Rae |, 2018

A U 714 72013712 o FN fawm @ wwesas sfteEe A 012014 @
@ 10 e o0 wd o sl @ o e sftmeme s e i @ R
sty fasirs 00112017 @ wAra 8 g ¥

2/ T WA, TosEw [Aeieien o7 weeer @ it an SR
Fries weE w A gy Rea ) oy # ge e v gy e s e
10112017 & arTdt 03 o6 # sl @ fol wam A o ® -

[ @. Tord! @1 A g g

i 1 | M/S SHREERAM GEMICON (PVT.) LIMITED, GEOLOGICAL AND MINING
CONSULTANTS, L-09, Songanga Colony Seepat Road, Bilaspur (Chhattisgarh)

2 | M/S SINHA MINING CONSULTANCY, Office No. 9, D.Costa Commercial Apartment,
Mear Old Railway Sistion Gate, Malbhat, Margo, Goa - 403601

3 [ MJS SPATIAL PLANNING AND ANALYSIS RESEARCH CENTRE PVT. LTD.
E/1 1, Infocity, Chandaka Industrial Estate, Bhubaneswar, Orissa, 751024

4 | M/S SIDDHARTH GEO CONSULTANTS, 621/3, First Floor Ramkund, Samia
Colony, Behind Lifeworth Hospital, Raipur (Chhattisgarh) 492001

5" M/S SOHAM FERO MANGANESE PVT. LTD.] Block No. 16,17 Ground Floor
N.K.Y. Tower, Anjani $q. Wardha Road, Nagpur (Maharashtra)

6 | M/S SAN SURVEY ENGINEERING, Regd. Off. - 465, Jiban Pal Bagan, Karbala
(West), P.O. & Dist. - Hooghly, West Bengal, 712103

Contact Office - Anjali Complex, Bankim Kanan, Chinsurah Station Road, Chinsurah,
Hoogly, West Bengal -712102 |
7 M/S BHARAT ALUMINIUM COMPANY LIMITED, P.O. Balco Nagar Korba(C.G), |
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Each comer of the lease area shall have a boundary pillarcomer pillar}.

2 There shall be erected intermediate boundary pillars between the corner pillurs in such
u way that each pillar is visible from the adjacent pillar located on either side of it;

3 The distance between two adjacent pillars shall not be more than fifty mefers,

4. The pillar shall be of square pyramid frustum shaped above the surface and cuboids
shaped below the surface;

3 Each pillars shall be of reinforced cement concrete;

B, The comer pillar shall have a base of 0.3m X 0.3m and height of 1.30m of which
01, 70m shall be above ground level and 0.60m below the ground;

7 The imermedinte pillars shall have a base of 0.25m x 0.25m and height of 1.0m of

which 0.70m shall be sbove ground level and 0.30 m below the ground;

-
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8 All pillars shall be painted in yellow color and the top ten centimeters in red color by

enamel paint and shall be grouted with cement concrete
4 g, On all comer pillars, distance and being 1o the forward and backward pillars and

lstitude and longitude shall be marked,

16 Each pillar shall have serial number in a clockwise direction and the number shall be

_engraved on the pillars;

11 " The mumber of pillars shall be the numbers of the individual -pillar upon the 1otal
number of pillars in the lease;

125950 “The tip-ofall the comer boundary pillurs shall be s square of 15 centimeter on which a

permanent circle of 10 centimeter diameter shall be drawn by paint or engruved and
the actual boundary point shall be intersection of two dinmeters drawn at 90 degrees. I

13 The lepse boundery survey shall be sccurste within such hmits of error as the Control
Gieneral, Indian Bureau of Mines may specify in this behalf;

14 The location and number of the pillars shall also be shown in the surface and other
plans maintained by the lessee: and

15. In case of forest area within the lease, the size and construction and color of the
boundary pillers shall be as per the norms specified by the Forest Depariment in this
behalf.

16. The Survey Agency shall be responsible for the accuracy of the data collected during
Survey.

17. Coordinates of boundary pillars shall be established in the World Geodetic System
1984 (WGS-84) Datumn
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