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1. Introduction and Background
1.1. Background

The Government of Chhattisgarh Intends to setup an Optical Fibre Cable Network from the Block Head Cuariers (o
Gram Panchayats to provide high speed broadband connectivity by connecting the 85 Blocks, 5987 Gram Panchayats
across the State, The proposed network architecture for BharatNet Phase-ll project Tollows ring architecture with
Internet Protocol — Multl Protocol Labet Switching (IP-MPLS) technology. The netwaork shall be leveraged to delbver
scalable bandwidth to households, institutions and enterprises. It is planned to have an IP-MPLS ring at GP level
with provisioning of & dedicated core of fibre as mandated by Government of India.

The Chhattisgarh Infotech Promotion Society [CHIPS), a Reglstered Soclety promoted by the Government of
Chhattisgarh, is the nodal agency and prime mover for propelling IT growth and implementation of 1T plans in the
State.

The Chhattisgarh Infotech Promotion Society [CHIPS) has selected an implementation partner "Tata Project
Limited” for BharatMet Phase-ll Project. The project has been concekred with the ambitious viston of providing
connectivity to the yet unreached blocks in Chhattisgarh and entails massive investment on the infrastructure
creation across the state which would serve as the information highway for decades to come.

Under the Forest Conservation Act 1980 for laying underground optical fiber cables, DGPS survey has been proposed
for compensatory afforestation in the diversion proposals of the following sanctuary /wildiife forest area.

sl Distriet Division Registratian Na "'H':'
1 Siiiuis Ebefant Reserve Ambikapur FP/CE/OFC/43274/2019 1.462
2 Bastar Kanger Ghat! National Park lagdalpur FP/CG/OFC/11BB17/2021 | 1.005
: Raigarh Gomarda Abhyaran, Raigarh Division FR/CG/OFC/45147/2020 0.825
- Bljapur Indravat Tiger Reserve Bifjapur FR/CG/OFC/A5471/2020 584
” Garlaband Udantl- Sitanadi Tiger Reserve, Gariaband | T/ -o/ OFC/43530/2020 | 8.965
5 FP/CG/DFC/43975/2020 1.137

Baloda Barar- Bhatapara | Barnavapara Abhyaran, Balacda bagar

FP/CG/OFC/A3124/2019 | 3570

Kabeardharm Bhararmdes Abhyarn, Kawardha Dlvision

1.2, Objectives

As per directives of Ministry of Environment & Forests (MoEF) dated Bth July 2011; all applications for Forest
Diversion, under Forest Conservation Act, 1980 must be accompanied with Geo-referenced shape file, showing the
boundary of the proposed area [both soft copy and hard copy maps), prepared using LIDAR/Differential GPS [DGPS)
and the same should be uploaded to MoEF website along with the online application,

Ta meet this requirement, Tata Project Limited entrusted the DGPS survey work to RK Engineering and Consultants.

RE Enginaering and Consultants is a Professional Land Mapping and Services provider across Indla established in
the year 2016. During the last 5+ years, we had an opportunity 1o execute a variety of surveying jobs all over India



various customer specifications for RIS, LIS, and Municipal GiS oriented jobs. Cadastral Surveys wsing ETS/DGPS and
Prowision of Ground control conforming to stringent accuracy standards using high end instruments o3 ATK/GPRS
DGPS |s our specialty, We also have a UAY [Drane),

Our range of services is inchusive of Control sunveys, Boundary surveys, Topographic Land surveys, setiing oul
surveys, Route Surveys, Volume calculations. There is a great demand for these in varied kinds of project planning
and managemant reguirements in the field of civil and structural engineering. Our services are renowned for being
prompt, relevant, effective and accurate. In our field operations, we use cutting edge technologies, and all of the
latest office processing and CADsoftware.

It is our goal to produce high guakity and sccurate land surveys, while practicing professional athics and best
practices exceeding those found in the Industry, Our client base includes civil enginears, architects, land developers,
attorneys, commercial, residential and private property owners.

Our expertise and dedication to client service, timely completion of the projects, getting the job done right, and
doing business ethically and professionally has earned RE Engineers and Consultants many reputedchients,

OUR TEAM

We have a strong team of dedicated professionals who work in tandem with the industry
trends and try 1o align them with the reguirements of our customers, We owe our success (o
them and ensure that they undergo regular training programsto keep themselves abreast with
the latest technologicaladvancements.

Our team of Engineer, Supervisor, Draft Man, Technicians and Marketing
Executives has in-depth knowledge which helps them in understanding the specific needs of
the clients and strives to offer these services in & manner desired by them, Our competent
experts have industry experience of many years and possess thorough knowledge of their
respective domains.

OUR INFRASTRUCTURE

We have equipped state of the art facilities which ensure timely execution of services. The
skilled personnel with us ensure that the quality standards are taken cure of and there is no scope
for any kind of damage to the in transit. We are backed by modem infrostructure fncilitics
spread along with 1500 sq. feet office space. Our organization is equipped with latest surveys
and survey instruments to carry oul the surveys with utmest accurncy within the commiited
time frame. We also have a large flect of vehicles that allow us to conduct the survey job
efficiently and accurately. Our clients are regularly updated about the progress of the work,
thereby, helping them 1o appraise the pace & progress of the workundenaken.

Backed by modern infrastructure facilities, we have installed CAD suppon
system that allows us to deliver customized solutions as demanded by our customers. Further,
we have technical and computerized focilities which nlso enable us 1o execute various high-
profile projects ot o fast pace and within allotted time fames. The use of sophisticated and
technically advanced equipment also assists us to conduct the survey job efficiently and with
great care. We are empanneled with the state depanment for DGPS survey allied work in
Chhattizgarh.
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INTRODUCTION TO DGPS

The term DGPS stands for Differential GPS that is based on pseudo ranges, aka code phase.
Even though the accuracy of code phase ppplications was given a boost with the elimination of
Selective Availability (SA) in May 2000 consistent accuracy better than the 2,5-meter range
still requires reduction of the effect of correlated ephemeris and atmospheric errors by
differentinl corrections. Though the corrections could be applied in post-processing services
that supply these corrections, most often operate in resl-time. In such an operation pseudo range
based versions can alfer meter or even submeterresulls,

Differential GPS/DGPS
Ponisional Accurscy +1- | meter of 55
* Same Satefite Comtellation  + Code Phame/Pseudorange  + Radiio Link
{Beang Bt . v ar Rvwrad §Tnacl 4 Note e \finmum) al Lot informuation then 5TE
/ ; &I Klerwer frammiision
2 1) o Hrai-nme or pont-prcesned ress i

RF Tower wprmal)

Eig.NO.1

Usually, pseudo range corrections are broadcast from the boase o the rover or rovers for each
satellite in the visible constellation. Rovers with an appropeiate input/output (1/0) port can
receive the correction signal and calculate coordinates. The real-time signal comes to the
receiver over & data link. It can originate at a project specific base station or it can come to the
user through a service of which there are various categories. Some are open to all users and
some are by subscription only. Coverage depends on the spacing of the beatons, akn
transmitting base stations, their power, interference, and so forth. Some systems require two-
way, some one-way, communication with the basestations.






GIS PROCESS

Pl leckescimg fon
Satelhte  Path

ol pramnielng
Process of tilied

e reciicilion
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Establishment of Base stations (Contral Points):

Base Stations to be fixed by Multi/Dual frequency DGPS receivers with S0 Control Point
as reference (to be supplied by 5FD).

The minimum ohservation time for base station shall be 12 hours from nearest 501
controlpoint,

Required number of Control Points shall be established in such a way that the distance
between the DGPS base station & rover shall be less than 10 km (for single frequency
DGPS Rovers) and less than 50 km (for dual frequency DGPS Rovers).



* The panoramic view surrounding the Base Station as well as antenna location showing
the terrain in near proximity should be digially photographed (should be taken in three
or four different directions) anddocumented.

= Rovers shall be of Dual/Multiple frequency DGPS recelvers within a radius of 50 km from
the base. In case Single frequency DGPS receivers are used they should be used within 10
km radius only, Readings of the BPs shaill be taken with a minimum observation period of
15 minutes. To differentially carrect the DGPS Rover data with base station / control point
data. 1. In case reéal-time DGPS rovers are used, the Dual Frequency DGPS with OMNISTAR
XP/HP connection shall be used alone and reading taken when accuracy is within 25cm.

MAP GENERATION

*  All Revenue forest / Khasra Forest / Village forest / non-forest tand recorded as forest
land diversion [ compensatory afforestation are to be shown on the georeferenced
cadastral sheets (the drawn plot boundaries in the submitted map should match with
corresponding plot boundaries of cadastral sheet] and co-ordinates of all the boundary
demarcation points of the forest plots are to be shown with derivedco-ordinates.

* The survey points used for Geo-referencing of cadastral sheet and the derived co-
ordinate points are to be shown in differentsymbaols.

& For the demarcation of RF and P.F patch boundaries proposed for diversion /
compensatory afferestation should be carried out only using the DGPS / ETS surveyed
polnts,

= [uring map generation the survey agency must compared the aliotted area with map /
surveyed area and If a variation of more than 5% between allotted area and map area s
observed, than the plot wise variation must be brought to the notice of concemed officer
through the user agency for necessary correction and after necessary correction the data
should be submitted forverification.

s Al forest areas proposed for diversion should be shown within approved project
boundary / corridor and within DGPS/ETS surveyed ML boundary for Mlareas,

= After this the data (both survey as well as maps) would be submitted to concern
department.



SURVEY METHOD

|. RTK {Real TimeKinematic)
2. STATIC METHOD

1. RTK (Real Time Kinematick:-

Most, not all, GPS surveying relies on the idea of difTerential positioning. The mode of
a base or reference receiver at o known location logging data at the same time as o roceiver ot
an unknown location together provide the fundamental information for the determination of
accurate coordinates. While this basic approach remains today, the majority of GPS surveying
i= not done in the static post-processed mode. Post-processing is most often applied 1o control
work. Now, the most commonly vsed methods wmilize receivers on reference stations this
provide correction signals to the end user via o datn link sometimes over the Internet, radio
signal, or cell phone and often in real-time,

Inn this category of GPS surveying work there is sometimes a distinetion made between
code based and carrier based solutions. In fact, most systems use a combination of code and
carrier measurements so the distinction s more 8 matfer of emphasis rather than an absolute
difference. Well that's a bit of discussion about static surveying, but as you know, a good deal
of GPS these days is done not static. Much work is now done with DGPS or real-time
kinematic, RTK.

Rasl-Thrs Minamathe
Framosal Aoourscy + - 1 omoor s




Real-time positioning is buill on the foundation of the idea that, with the important
exceptions of multipath and receiver noise, GPS error sources are correlated. In other words,
the closer the rover is 1o the base the more the errors at the ends of the baseline match. The
shorter the baseline, the more the errors are correlated. The longer the baseline, the less the
errors are correlated,

The base station is at a known point, whether it was on o building permanently or it's 2
tripod mounted base station, The [act that it is in a known position allows the base station to
produce corrections. The constellation is telling the base station that it is in a slightly different
place, so corrections can be created to send to the rover at the unknown point. The corrections
are applied in real time.

RADIAL GPS

Such real-time surveying is essentially radial. There are advantages to the approach. The
ndvantage is a large number of positions can be established in a short amount of time with little
or no plunning. The disadvantage is that there is little or no redundancy in positions derived,
each of the baselines originates from the same control station. Redundancy can be incorporated.
but it requires repetition of the observations so esch baseline is determined
withmorethanoneGP Sconstellation. Onewaytodoitistooccupytheproject  points, the unknown
positions, successively with more than one rover. It is best if these suceessive occupalions are
separated by at least 4 hours and not more than 8 hours so the satellite constellation can reach a
significantlydifferentconfiguration.



RTK and DGPS are radial. You have a known point in the middle, the base, and then
the unknown points aroond it. This provides little geometric solidity. IF there's an error in one
of these radial base lines, it would be tough to caich it because there's no real redundancy. The
illustration shows a way around this difficulty. There are two receivers, A ond B, ond it's
possible by double occupation, one receiver going one way and the other going the other, by
double occupying the unknown points 1o get some redundancy and some checks against the
positions from a base. Another way to do it is 10 use one receiver, That receiver would occupy
cach points twice with four to eight hours between the first occupation and the second
pcoupation on the point. Another way is to move the base to another known point. Then if you
have vectors from another base into these points, you have a check. This approach allows a
solution to be available from two separate control stations. Obviously, this can be done with
rececupation of the project points afler one base station has been moved to a new control point,
of @ two base stations can be up and running from the very outset and throughout of the work
as would be the case using two CORS stations. [t is best if there ure both two occupations on
cach point and each of the two utilize different base stations.

A more convenient but less desirable approach is to do o second occupation almost
immediately after the first. The roving receiver’s antenna is blocked or tilted until the lock on
the satellites is interrupted. It is then reoriented on the unknown position & second time for the
repent solution. This does offer a second solution, but from virtually the same constellation,

More efficiency can be schieved by adding sdditional roving réceivers. However, as the
number of receivers rises, the logistics become more complicated, and a survey plan becomes
necessary. Also, project points that are simultancously mear one another but far from the control
station should be directly connected with o baseline o maintain the integrity of the survey.
Finally, if the base receiver loses lock and it goes unnoticed, it will completely defeat the radial
survey for the time it is down.

These are a few possibilities to consider when you are doing a real-time survey,

An advantage to continuousty operating reference station network is that since those bases
are operiting simultanecusly and all the time, it's possible to download the positions from more
than one base and process your new position based on these continuously operating reference
stations and have someredundancy.



2. STATIC METHOD:-
L. Rapid Static Method

B B3
Bt b Glagrarm of Fepld Stetic Method

I1. Traverse Method

III. Trilateration Method

Maser ststion L1




Draft
Chhattisgarfi Bharat:Net Phase-IT Project

Scope of Work

Establishment of Ground Contral Paint with 72 Hours observation which covering approx. 15 km
radius of the proposed route.
DGPS Survey for collection of ground coardinates along the boundary at every 50 m interval andfar
at every turn/bend along the proposed trench,
Data processing and Inferpretation
I. Geo-referencing of S0OI Toposheet {scale 1:50000).
II. Creation of boundary wector map using the DGPS Surveyed data
ill, Computation of area and preparation of Forest Area Statement for proposed diversion. it
includes Reserved/Protected Forest) Orange Area & Revenue Forest Land,
. Preparation of Geo-referenced map showing Area.
V. Superimposition of Ares on Geo-relerenced 501 Toposheet (scale 1:50000],
V1. Preparation of DGPS survey report abong with soft copy of maps including shapefile format
and kmi file.
Preparation of Desired report, Geo-referenced maps and bechnical compliance in Hard copy and

soft copy,

Deliverables

The deliverables envisaged for the assignment are described below -

Proposed Forest Diversion area statement as per DGPS Survey of proposed area.

Geo-referenced map showing forest area and superimposed on 501 maps bazed on DGPS
observations — Hard and Soft Copy {Maps in PDF format, SHP and KML formats).

OGRS Survey and Mapping Reports containing Ground Cantrol Paints report as the primary Control
Points,

PGPS Survey and mapping report on hard copy and soft copy in CD,

Poge | 16



Drraft
Chhattisgarh BharatNet Phase-II Project

4. Technical Approach

The Pamary Control Paint (PCP) of DGPS Observation was established as the DGPS basze
station. The PCP was established near within 5 KM radius of surveyed area as per Survey of
India (501} Guideline, the PCP is to be fixed through continuous observation. The ohserved
data was processed with reference to the data of International GNSS Service {IG5) stations

as per 50! guidefine through Triemble software.

DGPS Survey Methodology

DGPS survey was camied out using @ pair of DGPS instrument. One DGPS Instrument was
used as Base Station, The first base station for the survey was established at the nearest TEM
The base is shifted using the Real Time Kinematic Survey method. The distance between the
Base Station TBM and rover was always bess than 5 km,

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 proposed Optical Fiber cable trench, DGPS readings were collected at every
50 m distance along boundry line and at every turn or bend,

During the survey the orange Area boundary was identified in the field with the help of staff
from the forest department. The forest department staff also provided Information regarding
the forest range, compartment/Khasara number etc. The static data is Post Processed using
Triamble Business Centre software for obtalning the coordinates. Geo-referencing of S0I
Toposheets and Forest Maps has been done. 501 Toposheets and Forest Maps are geo-

referenced based on the coordinates provided on the maps.

Creatlon of Vector Layers

The surveyed points captured through DGPS were plotted in the GIS Software and the
Polypon and Polyline layers are created using the DGPS Surveved points. Different layvers such
as the Forest Patch polvgon, prepared, The vector layers prepared are then super-imposed
on the Geo-referenced Toposheet and Georeference Forest map.

Page | 17
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Chha tﬁ.sgm'ﬁ BharatNet Phase-IT Projfect

Generation of Map and Survey Reports for Forest Diversion:

A map is creéated by overlaying the created vector data for the forest patches on the Geo-
referenced SOI Toposheets / Forest Maps. The reports are generated for DGPS Points [with
Lat/long) placed at the regular intervals of 10 m on the boundary line. Another report is generated

having area calculation for the proposed CA Plantation Land area,

specilication of DGPS Equipment

RK Engineers and Consultants deployed the meost 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,

Page | 11
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Generation of Map and Survey Reports for Forest Diversian

A map s created by overlaying the created vector data for the forest patches on the Geo-referenced 501
Toposheets. The reports are generated for DGPS Points (with Latflong) placed at the regular intervals of
100 m on the proposed OFC route in the forest area, Anather report is generated having area calculation
for the proposed trench area in different type of Forest Lands. Samples of these are as below,

Geo-reflerenced Map
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Chhattisgarh BharatNet Phase-II Project

e Wil Ehasara
District Divisian Hegistrati Ha Mearmen Ho
PRI ORCMAT I 10
Suragaur Eksfant Reserve Ambikapur 1% L&kl | Pardgaan 174
Kanger Ghati National Park FRACG DR 1ERRET 2
Buitar Jagrisipur 1 LO05 | Chaurgaon 13
Garmards Alyaran, Ragark FRACG/ DR MS14T 0
Rasgach Devision 20 825 | Chaurgaon 213
FrCG/DFCASET 120
Bigapus Indearvisti Tiger Resseree Baspur 20 543 | Beldo 2
Udanti- Stanad] Tiger Reserve, FRACG/OFCMS5I0A0
Garfabamd Gariaband 20 BOES | Ponidgssn 174
Baloda Barar- Barnavapara Abbyaran, Salaoda FRCG TR 4391510
BiaLapara bakar 20 1137 | Chaurgaan 113
Bharamdey Abbyaran, Kewardha FP/OGOFC 4312420
Kaboerdham Devision s | A%rE | Beldo F |
Area Demarcation of Different Forest Diversion Proposals
.
e
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5. DGPS Survey Results

@ Trimble.

Post-Processing Service Based on RTX Technology
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Chhattisgarh BharatNet Phase-IT Profect

6.1. Geo-Referenced Maps of the Proposed Route (Annexure-3)

Geo-Referenced Maps

I T | (NEEIIN] T AL R

6.1.1, Map showing Geo-reference map
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6.1.Z. Map showing Toposheet map.
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Field Photo Graph
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