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DGPS Survey Report for Raigarh Forest Division for CSPTCL Transmission Line

. INTRODUCTION AND BACKGROUND INFORMATION

Chhattisgarh State Electricity Board {(CSEB) was responsible for Generation, Transmission
and Distribution of electricity in Chhattisgarh State. In accordance with the provisions
contained in the Section 131-134 of Electricity Act 2003, Govt. of Chhattisgarh has
reorganized erstwhile CSER into following five companies vide Notification No. F1-8/ 2008/
13/ 1 dated 19.12.2008:-

* Chhattisgarh State Power Holding Company Limited,

* Chhattisgarh State Power Generation Company Limited,

* Chhattisgarh State Power Transmisslon Company Limited (CSPTCL)

* Chhattisgarh State Power Distribution Company Limited and

= Chhattisgarh State Power Trading Company Limited

CSPTCL had invited agencies for participation in Tender of construction of 132kV D/C DIC
Germani to Karichhapar (TS5) Transmission line. R.S Infraprojects Pvt. Ltd. had been
participated in the international competitive bidding process for Transmission Line in

Chhattisgarh and R.S.Infraprojects Pvit.Ltd. has been declared as the successful bidder.

Required approval for laying of said transmission line has been taken from Government of
Chattisgarh for construction of transmission element by “Chhattisgarh State Power
Transmission Company Limited” { Associated Transmission Lines are 132kV D/C Gerwani to

Karichhapar Transmission Line.
The detail of line 15 mentioned here under:

l. 132KV D/C GERWANI TO KARICHHAPAR(TSS)LINE: Above said line passes
through Kharisa, Tamnar,Raigarh & Ghorghoda Forest Range of Raigarh Forest Division
& Raigarh District of Chhattisgarh State.

MNow, As per directives of Ministry of Environment & Forests dated 8th July 2011;
all applications seeking diversion of forest land for non-forest purpose under Forest
Conservation Act, 1980 must be accompanied with Geo-referenced Maps of the forest land
proposed for diversion prepared using Differential GPS (DGPS).
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[MGPS Survey Report for Raigarh Forest Division for CSPTCL Transmission Line

As per Online Submission and Monitoring of Forests Clearances Proposals of MoEF & CC, the
following maps and files are required to be uploaded

+ Scanned copy of the Geo-Referenced map of the forest land proposed to be diverted
by using DGPS or Total Station.
 KML file of the geo-reference forest land proposed to be diverted

In order to comply with the conditions of DGPS survey guideline, CSPTCL is entrusted this
DGPS survey work to M/s IGLOBE Solutions, New Delhi, reputed firm specializing in such

assignments.

1. SCOPE

The envisaged scopes of the assignments are described below

+ Computation of Geo-referenced forest land through digitization and comparison with area
indicated in the land schedule.

+ Processing of DGPS observation and geo-referencing of the Forest land based on DGPS

Surveyed co-ordinates.
» Generation of the shape file and kml file of the Forest land
+ Printing of Hard copy maps and report.
1. DELIVERABLE
« Post processed DGPS observations data as well as raw data in RINEX format.
+ Geo-referenced maps based on field observation.
s Geo-referenced shape, kml file {soft copy) of the Forest land with area statement.

+ Submission of maps & report in & nos. hard copy along with soft copy and shape/kml
file as per requirement of MoEF guidelines.
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3. METHODOLOGY

1.1 INPUT DATA

The land Schedule and maps required for geo-referencing was provided by CSPTCL to M/s
IGLBE SOLUTICNS along with the Forest area details for desk study. The following maps are
used for the desk study.

»  Survey of India Topo Sheets
= Land Schedule Tabie-1J

TABLE-1: FOREST ARFA DETAILS

A, Protected Forest & Reserve Forest Details for Raigarh Forest Division

Land Schedule of 132kV O/C GERWANI TO KARICHHAPAR[TSS)UNE FOR CHHATTISGARH STATE POWER TRANSMISSION
FOREST AREA COMING IN RAIGARH FOREST DIVISION
132KV OY'C GERMANI-KARICHHAPAR [TSS|LINE ,CSPTCL

L_ P i g £ Mos. of - = Length/ | Areain 5q |Forestares
Mo. | Crossing Location Crossing Detsils P Corridor | Sides id S e Remark
| APD2 AP RAIGARH RAMGE 1 7 2 2 a3 13471
4 AFPID APIY EHARSIA AANGE 1 7 2 2 347 09389
=] APZ3 AP TAMMAR RANGE 1 F oy 2 2 183 O30
4 AF32 AP33 GHARGHODA AAMGE 1 7 2 r 330 OLTT74
Total Forest area under RANGARH Forest DHVISEON 3.712




B. Revenue Forest & Orange Forest Details for Raigarh Forest Division

SCHEDULE OF FOREST LAND - REVENUE FOREST

SH KHASRA | DIVERSION AREA{IN
NS, PATCH NO. | DISTRICT TEHSIL VILLAGENAME | oo i BN
1 PATCH NO-1 PALI 49 0.046
2 PATCH NO-2 RAIGARH PALI | 115 0.079
3 PATCH NO-3 DELAR | 13211 0.096
4 PATCH NO-4 SARMIPALIL | 5151 0.179
3 PATCH NO-5 SARAIPALI 152 0.370
3 PATCH NO-6 TAMMAR SARAIPALL | 495 0.227
7 PATCH NO-7 BHUIKURI 27 0.040
8 PATCH NO-8 HARIDIH | 78 0.022
g PATCH NO-9 CHARRATANGAR | 854 0.478
10 | PATCHMNO-10 CHARRATANGAR | 051 0.021
11 | PATCHNO-11 CHARRATANGAR 532 0.064
12 | PATCHND-12 CHARRATANGAR | 747 0.005
13 | PATCHNO-13 | RAIGARH CHARRATANGAR | 746 0.012
14 | PATCHMND-14 CHARRATANGAR | 229 0.081
15 | PATCHMNO-15 CHARRATANGAR | 799/1 0.229
16 | PATCHMNO-15 CHARRATANGAR | 561/1 0.127
17 | PATCHNO-17 GHORGHODA | CHARRATANGAR | 734 0.043
18 | PATCHNO-13 CHARRATANGAR B22/1 0.162
19 | PATCHNO-13 AMLIDIH | 254 0.040
20 | PATCHMNO-20 BAIHAMUDA | &f1 0.081
21 | PATCHNO-21 BAIHAMUDA | 2/1 0.246
22 | pATCHNOD-22 TERAM 665 0.0089
23 | PATCHNO-23 TERAM | 636/3 0.900
24 | PATCHNOD-24 TERAM | 1291 0.094
25 | PATCHMNO-25 FAGURAM | 53111 0.26
TOTAL AREA - 3.911 Ha

1.2 PRINCIPLE OF DGPS SURVEY
DGPS Survey is carried oul by a pair of devices, one is called Base and other is called as
Rover in order to eliminate the un-avoidable error which may occur during survey as
transmission delays in the ionosphere, multipath signal due to foreign object which may induce

in the DGPS observation.

Base is stationary and fixed in an ideal location (that has a clear line of sight to the sky in all

directions away from vertical obstructions such as buildings, deep cuttings, site vehicles,



towers, or tree canopy) which is act as the Primary Control Point {PCP) while the rover collects

the reading at target locations.

GNSE Satellites

\\\/\

Stafion
E-D Base slation E] Base slation transmils range

location is comections to rovers, aver a
known accurately. radio link for ﬂmmpler
Base station receives GNSS Rover stations recelve GNSS signals,
signals, calculates pseudoranges calculate pseudoranges, then apply
to sateliites, then determines range corrections. Corrected ranges
FANGE GITONS. are used to deltermine position.
Fig: Concept af the DGPS surve)

As the rover has no choice of sites and has to take reading at the pre fixed target location, it
may induce error as discussed earlier. Therefore, the data received by the rover has to be
processed with the observation received by the base rover in real time mode (through radio
link} or during post process in a later stage to eliminate the error and get the final reading

(coordinate value).
13 ESTABLISHMENT OF BASE STATION/PRIMARY CONTROL POINT (PCFP)

The PCF was so planned to keep the entire project area within 3.0-4.0 Km from PCP for DGPS

Survey.

GPS satellites complete one cycle of rotation around the earth in approximately 6 hours. Base
Station was fixed through continuous observation of 12 hours (so that the base receives signals
of all the satellite at least once) at the PCP on June2019 and further processing with the
observed data of International GNSS Stations (1GS). The IGS processed report is enclosed at
Annexure-1. As per the National Map policy is enclosed at Annexure-2. all the maps are



prepared with UTM Projection using the Datum WGS-1984 to seamless integration with new
Open Series Maps (0SM) Topo Sheets published by Survey of India.

34 SECONDARY CONTROL POINT (SCF) SURVEY

The Secondary Control Points (SCPs) in the area of interest were planned al convenient
location. SCPs are planned well distributing in the maps covering Tri-junction, Bi-junction,
undistributed field bund.

DGPS observations were taken SCPs location (for 15 minutes each) using rover. The data
observed by base and rover were post processed using advanced Trimble Business Centre
software for obtaining the final SCP Co-ordinates. The SCPs with fixed solutions only were
used for Geo-referencing of the maps.

15 FPREPARATION OF GEO-REFERENCING OF FOREST LAND

With geo-referencing of maps, each and every parcel of the map also automatically geo-
referenced. The forest patches were extracted from geo-referenced map as per land schedule
provided by CSPTCL to prepare the geo-referenced forest land map.

DGPS observations were taken at all change point of the Forest boundary using Trimble R-6
Dual frequency (with Glonass) DGPS. The data observed by base and rover were post
processed using advanced Trimble Business Centre software for obtaining the final change
point Co-ordinates. These co-ordinates were plotted in GIS software to prepare the geo-

reference forest land map.

The DGPS Survey of Protected Forest’ Reserve Forest / Revenue Forest is carried out with the
help of Raigarh, Tamnar, Gharghoda & Kharsia Forest department staff after obtaining due
permission for the DGPS Survey work from Divisional Forest Officer . Raigarh office.The
Forest Officials identified on the ground the boundary of all the effected Protected/Reserve
forest compartments and Revenue Forest khasra and DGPS readings are collected on the Forest
Pillar.

DGPS reading were also collected at every Angle Point (Towers) of the 132kV Transmission
Line and at prominent locations such as culverts, bridges etc, were recorded. For Geo

Referencing villages maps on an average of 5-6 GCPs were collected for each village.



The static data is post processed using Trimble Business Centre software for obtaining the TBM

Coordinates.

The Transmission Line centerline point’s coordinates were provided to IGLOBE Solutions by
the Client. The Tower centerline coordinates are plotted in the GIS Software and the centerline
vector layer was created by joining the points. For 132kV Line. a corridor of 27 meter was
created (13.5 M on either side from the centerline) in the GIS Software and the comdor

boundary points are demarcated at the forest patches.

For Cadastral maps, Geo referencing of Cadastral maps and overlaying the 132kV Transmission
line corridor layer, the revenue forest khasras are identified and their coordinates are extracted
from the cadastral map (As per the Govt Record obtained from Tahsildar and patwari office).
Using DGPS | the revenue forest khasra patch boundary is demarcated on the ground. The area
of the revenue forest patch so obtained after demarcation is computed. A village wise list of
revenue forest khasras is created along with the effected revenue forest areafi.e the area of

revenue forest patch inside the Transmission Line Corridor).

Using the Coordinates of the forest boundary pillars the Protected Forest/Reserve
Forest'Revenue Forest boundary is mapped in the GIS software and the PF/RF/Revenue
boundary vector layer is created. In the GIS software the PF/RF/Revenue boundary layer, the
132kV TL corridor layers are plotted and the effected forest area is computed for each forest

compartment. Finally a Right of Way (ROW) forest area statement is crated for the Raigarh

Forest division.







Tahle-2: Forest Area detalls after DGPS Survey Work on 132KV D/C GERWANITO

KARICHHAFAR (TSS5) LINE FOR CHHATTISGARH STATE POWER TRANSMISSION

COMFPANY LIMITED

A. Reserve Forest & Protected Forest Details for Raigarh Forest Division after DGPS Survey Work

Name of Length of Line in Corridor as per | Forest Area Forest Area | Forest | Remarks
&r. | Forest Range | Forest in Meter from MOEFCC in Square in Hectare Tv
Na. Centre Line Cinideline in Meter pe
Meter PF/RF
1 Kharsia Left Side:- 365 Meter 13.5 Meter 4927.5 Meter | 0.49275 Ha | | IB3RF | Section 20-22.
Right Sidc:-365 Meter | 1= Meter 4027.5 Meter | 0.49275 Ha | 11B3RF | Section 20-22.
N
SUBTOTAL | 365 Meter e 08550 Meter | (L.035 Ha
; ISN 3 3
1 | Gharghodn | Lefi Side:- 300 Meter Hrhee 4050 Meter 0.4050Ha [ I260PF | Section 32-33.
Right Side:- 300 Meter | 13- Meter 4050 Meter | 04050 Ha | 1260PF | Section 32-33.
SUBTOTAL | (Aversge: 300 Metery | 27 Met=r RI0 Meter | 0810 Ha
3 | Tamnar Left Side-- 150 Meter | 137 Meter 2005 Meter | 0.2025Ha | 820 RF | Section 25-26.
L : 3.5 Mete 2
Right Side:- 150 Meter | ' Meter 2025 Meter | 0.3025Ha  [820 RF | Section 25-26.
SUBTOTAL | 150 Meter £ S 4050 Meter | 0.405 Ha
. IsN .
Left Side-- 61 Moter | '35 Meter 8235 Meter | 0.08235 Ha | 881 PF | Section2-3.
g ) 1.5 Mete
Right Side:-#5 Meter 35 Mee 1147 Meter 0.1147 Ha 281 PF | Secison 2-3.
g ISN 2
4 Raigarh Left Side:- 487 Meter 13.5Meey 6574.5 Meter | 0.65745 Ha | B8] PF | Seciion 3-5.
2 1.5 Mete .
Right Side:-487 Meter R M 6574.5 Meter | 0.65745 Ha | BBl PF | Section 3-5.
SUBTOTAL | (Average: 560.5 2 Metey 15120 1512 Ha
Meter) Meter
Grand Total | 1340.5 Meter S 37120 1.7121 Ha
AMeter
B. Revenue Forest & Orange Forest Details for Raigarh Forest Division after IMGPS Survey Work
DETAILS OF FOREST LAND - REVENUE FOREST
KHASRA DIVERSION Forest Type
5R ND., PATCH NO. DISTRICT TEHSIL VILLAGE NAME AREA
MUMEER
{IN HA.)
1 PATCH NO-1 PALl 49 0.042 lungle lhari
2 PATCH NO-2 RAIGARH PaLl 115 0.073 Jungle Jhari
3 PATCH NO-3 DELARI 192/1 0.096 lungle Jhari
4 PATCH NO-4 SARAIPALI 51541 0.173 Jungle Jhar
5 PATCH NO-5 RAIGARY SARAIPALI 5152 0.270 Jungle Jhari
B PATCH NO-6 TAMMNAR SARAIPALI 485 0.227 Jungle Jhari
7 PATCH NO-7 BHUIEURI 27 0.040 Jungle Jhari
3 PATCH NO-B HARIDIH 76 0.022 Jungle Jhari
9 PATCH NO-9 CHARRATANGAR Ebd 0.378 Jungle Jhari
GHORGHODA
10 PATCH NO-10 CHARRATAMNGAR 951 0.021 lungle Jhari




11 PATCH MC-11 [HARRATAMGAR o932 Doed lungle Jhari
12 PATCH NO-12 CHARRATANGAR 747 0.005 Jungle Jhari
13 PATCH NO-13 CHARRATAMGAR 746 0.012 Jungle Jharni
14 PATCH NO-14 CHARRATANGAR 129 0.081 Jungle Jhari
15 PATCH NO-15 CHARRATANGAR 793/1 0.229 lungle Jhari
16 PATCH NO-16 CHARRATAMNGAR 561/1 0.027 Jungle Thari
17 PATCH NO-17 CHARRATANGAR 734 0.043 lungle Jhari
18 PATCH NO-18 CHARRATANGAR 822/1 0.162 Jungle Jhari
13 PATCH NO-19 AMLIDIH 254 0.040 Jungle Ihari
20 PATCH NO-20 BAIHAMUDA 61 0.081 Jungle Jhari
21 PATCH NO-21 BAIHAMUDA 21 0.146 Jungle Jhari
22 PATCH NO-22 TERAM BES 0.009 Jungle Jhari
23 PATCH NO-23 TERAM G36/3 0,300 Jungle Jhari
24 PATCH NO-24 TERAM 127/1 0.094 Jungle Jharni
25 PATCH NO-25 FAGLIRAM 531/1 0.164 Jungle Jhari
TOTAL AREA:- 3.299 Ha
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F. Mo, 11-9¢ 98-FC
Covernment of India
Ministry of Envirenment and Forests
(FC Divisiom)
Paryavaran Bhawan,
OG0 Complex, Lodhi Road,
- Mew Delhi- 110 510,
Dhated: 8 July, 2011
To
The Principal Secretary (Forests),
All Seakes / Union Terribory Governments except Janumu and Kashmir

Sub: Submission of Geo-referenced digital data for applications under Forest

(Comzervation) Ack, 1980,

Sr,

I am directed to say that to ensure accurate delineation of the [orest ares
proposed to be diverted, in future all applications seeking prior approval of the Central
Covernment under the Forest {Conservation) Act, 1980 for diversion of forest land for
non-forest purpose must be accompanied with geo-referenced boundary in shape file.
The application should also contain a digital map along with a hard copy duly
authenticated by competent authority in the State Government, of the forest land
proposed for diversion, prepared by using Total Station or differential GFS. In cage the
applicant desires, the above digital mapping of the area should be done by the
respective State Forest Department by realizing appropriate cost from the user agency.

ours faithfully,

sl -

(H.C. Chaudhary)
Assistant Inspector General of Forests

Cppy tor-
f Principal Chief Conservator of Forests, all State/ UT Govermments except Jamomiu
and Kashmir,

MNodal Officer, the Forest (Conservation) Act, 1980, all State/UT Governments
except Jammu and Kashmir
All Regional Offices, Ministry of Environment & Forests.
All Assistant Inspector General of Forests in Forest Comservation Division, MoLT.
Dy. Secretary, RO\ (FIQ), Ministry of Environment & Forests, New Delhi.

Guard File,
m

{H.C. Chaudhary)
Assistant Inspector General of Forests
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AUSPOS GPS Processing Report

August 10, 20106

This document is a report af the GPS data procesing undertaken by the ATSPOS Online
5PS Processing Service (version: AUSPOS 2.2) . The AUSPOS Online GPS Processing
Serviee wses lolernotionnl OGNS Service ([G8) produocts {(foal, rapld, altroa-rapid de-
pending on availahility) to compute precise coordinates in TTRF anywhere on Earth and
GDAY within Australia. The Service is designed to process only dual frequency GES
phase data.

An overview of the GFS processing strategy is included in this report.

Please direct any correspondence to geodesySiga. gov_an

Gendesy

Geoscience Australia

Cor Jerrahomberra and Hindmarsh Dirive
GO Box 378, Canberra, ACT 2600, Australia
Freecall (Within Australia): 1800 200 173

Tl +61 2 G240 B11L. Fax 61 2 G240 Dl
Geoscienee Austrahia

Home Page: http: //www.ga. gov.au

AUEPOS 2.2 Job Mumber: # 1604 L (ciCommonwealth of Australia
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1 User Data

All antenna heights refer to the vertical distance from the Ground Mark to the Antenna
Beference Point {ARP).

Biulivcn Luay Bubmitiud Tila AnLunnn Typu AnLunna Seurt Timu End Tims
Hedght <xd
8BEQ S36021T1 . 160 KOHE EONE 1.200 IOLIG/0E/D U5 0B 00 2016/ IJB_.‘E L0:0E DD

2 Processing Summary

[ Ulmar Stntiana Rafnrence Stationa fOrkit Typn
2016/08/04 0E-038:00 ESED CHOM COAL DEMO FOKD HEKF T38 rapid
HESS 5L EYDE 1150 LIS

Remark: An IGS Rapid Orhit product has been nsed in this computation, I35 Rapid
wrbits are psually of very bigh guality. However, Lo cosore von schicve the highest guality
coordinates please resnbmit approximately 2 weeks after the obaervation session end to
ensure the use of the 1G5 Final Orbit product.

AUSPOS 2.2 Jol Mumber: § 1694 2 ) Cemmnmwenlth of Ausiralia

User: k Jeme ot sparcindia com
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3 Computed Coordinates, ITRF2008

All computed coordinates are based on the IG5 realisation of the ITRF2008 reference
(e, Al the given VTREIPHEIE coordinates reler 1o o mesn epoch of the site observation
data. All coordinates refer to the Gronnd MWMark.

3.1 Cartesian, ITRF2008

Station X (m) ¥ (m} Z {m) ITRFZ008 2
HELD T16114. 234 BET4Z03E. 380 2371921 .202 04,/08/2016
CHUM 1228950483 45080799581 4327868 . 536 04/08/2016
COAL -2363061. 257 5418784 893 2385361 .961 04/08/2018
DEMG -2363102. 334 B41687T2. 300 2380767 . 584 04/08/ 2016
FOMO -23504952 455 5416530.0097 2304688 4249 0470872018
HENF —2352360 . 804 B400226,. 057 2200084, 268 04/08/ 2016
HESC -2414267 . 483 EABETEE. 808 2407458, 842 04/08/2016
HESL -2353382.989 5393860.061 2412802 . 217 04/08/2016
HYDE 1208444 . 097 BOGER0S . 990 1BOTOTT . 26T 04,/08/2016
IISC 1337936. 980 BOTO3LT.122 1427877.183 04,/08/2016
LHAZ -106941.973 5545269 To4 3139215170 04,/08/2016
FERI -285635. 882 6240845.759 1278178 . 482 0450872016
FOLZ 1238971.083 4530730,138 4302578, 867 04/08/ 2016
URIM 193030, 269 4608851 304 4303311 .545 04/08/2016

3.2 Geodetic, GRSED Ellipsoid, ITRF2008

Genid-cllipsnidal separations, in this section, aro computed nsing a spherical harmonic
aynthesis of the global RGM2008 geoid, More information on the TOM2008 geaid can be
found at http://earth-infe.nga.mil/Gands wgs8d/gravitymod/ egm2008/

Station Latitude Longitude Ellipsoidal Derived Above
{DHS} (DME) Height (m) Geoid Height (m)
BB50 21 B8 30.1901% 83 0F 58.07324 186.4596 24T . 5402
CHIM 42 59 B4.60625 T4 45 03.96870 TIG.342 759,334
COAL 22 07 14.46780 113 33 40.992173 169427 173.848
DEMG 22 09 3% 24497 113 34 07 _59347 117762 122 288
FOMO 22 11 EO0.59296 113 32 32,97422 G637 61.322
HENP 22 14 568.63109 113 53 37.497022 350,640 353. 986
HESC 22 19 15.81306 114 OB 28. 29654 20.221 22,6877
HESL 2222 19.21119 113 BB 40.75341 96,246 B8, vEg
HYDE 17 25 02,14246 T8 33 0314498 441,690 E18. 485
LISC 13 01 16.2104B TT 34 13.388539 B43_696 929, 617
LHAZ 29 39 28.40106 21 08 14.51124 3524.613 3659, 304
FBRI 11 38 16.00959 92 4% 43 69218 =22.493 38.441
POL2 42 40 4717400 74 41 3938803 1714204 1754 . 270
URLM 43 48 2B.51866 BY 36 02.413892 HEE . 886 522,274
AUSTOS 2.2 Job Mumbers 1694 3 () mnnaunwealth of Australia

User: k jemn sl sparcindia com
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3.3 Positional Uncertainty (95% C.L.) - Geodetic, ITRF2008

Htation Longitude(East) (m] Latitude{Narth) {(m) Ellipsoidal Height{Upl} (m]

8850 0.019 .011 0.048
CHUM 0,009 0. 006 0.8
COAL Q.012 0008 0.026
DEMG 0.012 0. 008 0.026
FOMO Q.012 0.008 0.026
HENP 0.012 0. 008 0.024
HESC 0.0412 008 0.025
HESL 0.013 0.008 0,026
HYDE a.010 0. 006 0.016
I115C Q.010 0, 007 0.017
LHAZ 0,002 0. 006 0,017
FERL 0.012 0008 0.031
POLZ2 0. 009 0. Q06 0.015
URIM Q.00 0. 006 0.016
AUSTOS 2.2 Jols Minbers 1694 1 ) nmnnwealth of Anstralia

Eo T
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4  Ambiguity

Resolution - Per Baseline

Baseline Azbiguities Resclved Baseline Length (km)
BAED - LHAZ 25.9 % 1171.2156
CHUM - POLZ 61.2 % 38.732
HYDE = PFERI 53.4 % 1649 . 361
CHUM - TURUM 84.8 % 1042 .674
HENP - HEKSC TB.5 % 268.74L
COAL - HENP 53.3 % ar.in
HENF - URUM 21.4 % A359.564
HENF - HKSL TS.4 % 14.063
HENF - PERI 26.0 % 2527 221
COAL - DSMG BG.5 % & . 306
HYDE - LHAZ 3.4 % 1856 . 740
COAL - FOMD BO.6 % 8.Tia
HYDE - IISC 64,7 ¥ 497 . 626
~ AVERAGE 61.4% 040167

Flease note for a regional solntion, such as used by AUSPOS, ambignity resolution snceess
rate of U0 or better for a baseline formed by o user site indieates a relinble solution.

AUSOS 2.2 Jol Minonbers 1694

User: k jemn st sparcindia com
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5 Computation Standards

5.1 Computation System

E Soflware

Boermese GNES Sollware Version 5,2,

[ GNSS systemis)

GPS anly. 1

5.2 Data Prepro

cessing and Measurement Modelling

i Dati proprocessing

Phase preprocessing 12 undertaken in a baseline by baseline
mirde using triple-dillerences. Inomost cases, eyele slips e
fixed by the simultaneons analysia of different linear combi-
nations of L1 and L2, If & cyele slip cannot be fixed refiably,
had dlata points are removed or new ambignities are set up A
data screening step on the basis of welghted postfit residnals
is also performed, sl outlicrs are remeved.

Busic observahle

Clarrier phase with an elevalion angle culoll of 7 and o sam- |
pling rate of 3 minutes, However, data cleaning is performedd
a sampling rate of 30 scoonds. Elevation dependent weight-
ing is applied according to 1/ sin(e)® where € is the satellite
elevalivn.

Moddelled observalile

Drousble differences of the ionosphere-lree lnear combination. :

| Ground antenna
| phase contre calibra-
| tions

| Troposphernce Model

1GS0H absolute phase-centre variation model is applied.

A pricel model 18 the GMF mapped with the DRY-GME.

| Tropospheric Fatima-
i tion

Zenith delay corrections are estimated relying on the WET- |
GME mapping funetion in intervals of 2 hour, -5 and E-W
horizontal delay parameters are solved for every 249 hours.

| Trupospheric
i ping Fanction
| Tomosphere

Map-

GMIY

First-order effect eliminated by forming the i('l11i'h°i1’!lhl"‘1’t!-‘|“l’f‘€"l
linear combination of L1 and L2, Second and third effect
appliced

Ticlal displocements

Selidd enrth tdal displacements are decived Trom Ve complete |
made] fram the TERS Conventions 2000, but ocean tide Joad-
ing is not applied. |

Atmospheric loading

Applied

Satellite  centre of
[ENERE Y LUl'I'£1!EiU[l

[GS08 phase-centre variation model applied

Satellite phase centre
calibration
Sutellibe trajectories

1GENH plase-centre varintion model applied

Best svadlable TGS prodocts.

Farth Oricadation

Best svadlable 105 |:-rmhu'h-i.

AUSOS 2.2 Job Minnber: 1694 fi
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5.3 Estimation Process

Adjustment

Weighted least-squares algorithm.

Siation coordinabes

Coordinate constraints are applicd at the Helerence sites with
standand deviation of Tmmw and 2mm for horizontal and vertical
components respectively.

Troposphers

Zenith delay parametera and pairs of horizental delay sradient
paraedens are estimated for each station w wlervals of 2 hours
and 24 hours.

lonospheric correction

An ionospheric map derived from the contributing reference sta-
tiona ia uaml to aid ambignity resolution.

Ambiguity

5.4 Reference Fr

Ambignitiea are resalved in a baseline-by-baseling mode using the
Code-Based atrategy for 180.6000%km haselines, the Phase Based
L5/L3 strategy for 1E200kin basclines, 1he Quast-Tonusplwee-Froe:
(CF) strategy for 18-200km baselines and the Direct L1/L2
stradepy for 0-20km basclines

ame and Coordinate Uncertainty

Terreatrial reference

[rams:

Australian datum |

10508 station coordinates and velocities mapped to the mean
cpoch of observation,
"GEDAY coondinales determined via Helmert transformalion rom
I'TIF nsing the Dawson and Wooda (2010} parameters,

Derived AHLY

For stations within Australia, AUSOeoidiV is nsed to compute
AHDY, AUSGeoidM is the Australia-wide pravimetric quasipooid
mislel that has heen a posteriori fAtted to the Australian Heipght
Dratum.

Abvve-geoid heiphts

Earth Grawitstiomal Medel EGM2008 released by the National
Gecapatial-Intellipence Agency (NGA) EGA Development Team
is nged to compute above-genid heights. This gravitational model
1 cornplete to spherical hammonie degree aond oeder 2159, and con-
tains mdditional eoefficients extending to desree 2190 and order
2159,

Coaordinate nmeertainty

Clrardinate nneertainty is expressed in terms of the 955, confidence
lewel for hoth GT3A9d and TTRFZ08. Uncertainties are scaled
wsingz s cmpirically derived mode]l which 5 a opcton of data

span, quality and geographical location.

AUSPOS 2.2 Job Minber: 1694

User: k jenn ot eparcindia con

=1

ECommrmumwealth of Alslralia
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AUSPOS GPS Processing Report

August 10, 20106

This document is a report af the GPS data procesing undertaken by the ATSPOS Online
5PS Processing Service (version: AUSPOS 2.2) . The AUSPOS Online GPS Processing
Serviee wses lolernotionnl OGNS Service ([G8) produocts {(foal, rapld, altroa-rapid de-
pending on availahility) to compute precise coordinates in TTRF anywhere on Earth and
GDAY within Australia. The Service is designed to process only dual frequency GES
phase data.

An overview of the GFS processing strategy is included in this report.

Please direct any correspondence to geodesySiga. gov_an

Gendesy

Geoscience Australia

Cor Jerrahomberra and Hindmarsh Dirive
GO Box 378, Canberra, ACT 2600, Australia
Freecall (Within Australia): 1800 200 173
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Home Page: http: //www.ga. gov.au
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1 User Data

All antenna heights refer to the vertical distance from the Ground Mark to the Antenna
BHeference Point {ARP).

Benlicn Luy Bubnitiud Tila AnLuncu Typu AnLunna Seurt Timu End Tims
Hedght xb
4BE1 48612180 . 160 KOHE EONE 1.500 JCL6/0E/O5 09:15.00 !ﬂiﬁ."ﬂE\,"’DE (=TT ]

2 Processing Summary

Datn Umar Stntians Rafnrence Stationa fOirkit Typn
201G/08/05 023-19:00 4351 CH COAL FOMOD HENF HECE T38 rapid
HESS IE5L EYDE 1150 LIS

Remark: An IGS Rapid Orhit product has been nsed in this computation, 135 Rapid
vrbits are osually of very bigh guality, However, Lo cosore von schieve the highest guoality
coordinates please resnbmit approximately 2 weeks after the obaervation session end to
ensure the use of the 1G5 Final Orbit product.

AUSIOS 2.2 Job Number: 1695 @ I mmanmwenlth uf A

ki
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3 Computed Coordinates, ITRF2008

All computed coordinates are based on the IG5 realisation of the ITRF2008 reference
(e, Al the given VTREIPHEIE coordinates reler 1o o mesn epoch of the site observation
data. All coordinates refer to the Gronnd MWMark.

3.1 Cartesian, ITRF2008

Station X {(m) ¥ (m} Z {(m) ITRF2008 &
4Eb1 GEBERL. 274 BRT42TH.BAT 2376576 . 320 050872016
CHUM 1228950 . 483 A5080Ta. 984 43237868 . 539 0L/08/2016
COAL -3363061.270 E418784.917 2386861 .97T0 05/ 0872016
FORD -2368962.471 B418530, 107 2354588 ,434 05/08/2016
HENP =2392360 . 808 E400226 . 086 2400004 278 05/08/2018
HEDOH -2423817.442 BARGOEG, 906 2389883, 181 05/08/2016
HESC -2414267 . 455 E386768.787 2407453 . 841 05/08/2018
HESL -2393382. 968 5393860.0359 2412882, 209 05/08/2016
HYDE 1208444 095 BOGER0S . 088 188TOTT 269 050872016
IIBC 1337936.9863 BOTO31T.122 1427877 . 183 05,/08/2018
LHAZ -106941.974 EBAS2EQ . TAT 3139215 166 0570872016
FERI -295635 881 6240848 . THD 1278178 . 4B5 0550872016
FOL2 1239971, 066 GhI0TH0, 141 4302578, BRE 05/08/2016
URUM 193030, 268 4606851 . 304 4393311 544 05/08/2018

3.2 Geodetic, GRSED Ellipsoid, ITRF2008

Genid-cllipsnidal separations, in this section, aro computed nsing a spherical harmonic
aynthesis of the global RGM2008 geoid, More information on the TOM2008 geaid can be
found at http://earth-infe.nga.mil/Gands wgs8d/gravitymod/ egm2008/

Station Latitude Longitude Ellipsoidal Derived Above
{DHS} (DMB) Height (m) Geoid Height(m)
4851 22 01 13.58013 83 12 28.0457T7 173.799 235,034
CHIM 42 B9 B4.60625 T4 45 03.96874 T16.348 759.338
COAL 22 07 14.48774 113 33 40.99182 169,454 173.875
FOMO 22 11 50.59240%2 113 3% 3297459 BB _654 61.339
HENP 22 14 EB.53109 113 B3 37.96392 350,671 64,017
HEOH 22 14 51.668740 114 13 42 80779 166.377 168. 254
HESC 22 19 15.81321 114 OB 2829645 20.208 22,664
HESL 23222 19.21117 113 BB 40.75400 96,229 Ba . vTa
HYDE 17 25 02, 14255 78 33 03.14501 441,689 518,404
LISC 13 01 16.21080 TT 34 13_3859729 B43_ 697 529,618
LHAZ 20 39 28.40106 21 08 14.51131 3624, 608 3659 . 206
FBRI 11 38 16.00970 9 4% 4369214 =22.492 3g.442
POL2 42 40 47.17380 74 41 3938793 1714207 1754. 273
URLM 43 48 2B.61863 BY 36 02Z.41385 HEE. 853 822.272
AUSTOS 2.2 Jol Mumber: 1695 3 () mnnaunwealth of Australia
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3.3 Positional Uncertainty (95% C.L.) - Geodetic, ITRF2008

Htation Longitude(Eagt) (m] Latitude{Narth) {(m) Ellipsoidal Height{Upl} (m]

4851 0.012 . 008 0. 330
CHUM 0,009 0. Q06 0.018
COAL Q.012 0008 0.026
FOMO 0.013 0.008 0.026
HENP 0.011 0.008 0.024
HEOH a.012 0. 008 0.025
HESC 0.012 . 008 0.025
HESL 0.013 0.008 0,026
HYDE 0.010 0. 006 0.017
I115C Q.010 0. 007 0.018
LHAZ a.002 0. 006 0,017
FERL g.011 0008 0.026
POL2 Q.00 0. 006 0.015
VR Q.00 0. 006 0.0156
AUSPOS 2.2 Jol Mumber: 1695 1 el of Asiralia
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4 Ambiguity

Resolution - Per Baseline

Baseline Anbiguities Resclved Baseline Length (km)
HEDH - HESC 100.0 % 12.211
CHUM - POLZ 84.1 % 35.732
CHUK = URUM BB.2 % 1042 674
4861 - HYDE BT.1 % TOE.228
COAL - HENP B3.3 7% ar.121
HENF - URUM 28.6 % 3355 554
HENF - HEKSL T2.27% 14,063
HENF - PERI 23.1 % JR2% 221
4851 - LHAZ 47 .4 % 1156 664
HENE - HEDH 1000 % 34.501
LHAZ - PERI 62.6 % 1994 328
HYDE = IISC TP.8 4 497 626
COAL - FOMD 54.4 % B.718
AVERAGE T0.7% ETE.510

Flease note for a regional solntion, such as used by AUSPOS, ambignity resolution snceess

rate of B0 or better for a baseline formed by o user site indieates a relinble solution.

AUSMOS 2.2 Jol Minnber 1695

User: k jema ot sparcindia com
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5 Computation Standards

5.1 Computation System

E Soflware

Boermese GNES Sollware Version 5,2,

[ GNSS systemis)

GPS anly. 1

5.2 Data Prepro

cessing and Measurement Modelling

i Dati proprocessing

Phase preprocessing 12 undertaken in a baseline by baseline
mirde using triple-dillerences. Inomost cases, eyele slips e
fixed by the simultaneons analysia of different linear combi-
nations of L1 and L2, If & cyele slip cannot be fixed refiably,
had dlata points are removed or new ambignities are set up A
data screening step on the basis of welghted postfit residnals
is also performed, sl outlicrs are remeved.

Busic observahle

Clarrier phase with an elevalion angle culoll of 7 and o sam- |
pling rate of 3 minutes, However, data cleaning is performedd
a sampling rate of 30 scoonds. Elevation dependent weight-
ing is applied according to 1/ sin(e)® where € is the satellite
elevalivn.

Moddelled observalile

Drousble differences of the ionosphere-lree lnear combination. :

| Ground antenna
| phase contre calibra-
| tions

| Troposphernce Model

1GS0H absolute phase-centre variation model is applied.

A pricel model 18 the GMF mapped with the DRY-GME.

| Tropospheric Fatima-
i tion

Zenith delay corrections are estimated relying on the WET- |
GME mapping funetion in intervals of 2 hour, -5 and E-W
horizontal delay parameters are solved for every 249 hours.

| Trupospheric
i ping Fanction
| Tomosphere

Map-

GMIY

First-order effect eliminated by forming the i('l11i'h°i1’!lhl"‘1’t!-‘|“l’f‘€"l
linear combination of L1 and L2, Second and third effect
appliced

Ticlal displocements

Selidd enrth tdal displacements are decived Trom Ve complete |
made] fram the TERS Conventions 2000, but ocean tide Joad-
ing is not applied. |

Atmospheric loading

Applied

Satellite  centre of
[ENERE Y LUl'I'£1!EiU[l

[GS08 phase-centre variation model applied

Satellite phase centre
calibration
Sutellibe trajectories

1GENH plase-centre varintion model applied

Best svadlable TGS prodocts.

Farth Oricadation

Best svadlable 105 |:-rmhu'h-i.

AUSOS 2.2 Job Minnber: 1695 fi

User: k jemn st cparcindia com

) onrmonwealth of Australia

-:'Hq'm-'ninuru' Anstralin] Mk



5.3 Estimation Process

Adjustment

Weighted least-squares algorithm.

Siation coordinabes

Coordinate constraints are applicd at the Helerence sites with
standand deviation of Tmmw and 2mm for horizontal and vertical
components respectively.

Troposphers

Zenith delay parametera and pairs of horizental delay sradient
paraedens are estimated for each station w wlervals of 2 hours
and 24 hours.

lonospheric correction

An ionospheric map derived from the contributing reference sta-
tiona ia uaml to aid ambignity resolution.

Ambiguity

5.4 Reference Fr

Ambignitiea are resalved in a baseline-by-baseling mode using the
Code-Based atrategy for 180.6000%km haselines, the Phase Based
L5/L3 strategy for 1E200kin basclines, 1he Quast-Tonusplwee-Froe:
(CF) strategy for 18-200km baselines and the Direct L1/L2
stradepy for 0-20km basclines

ame and Coordinate Uncertainty

Terreatrial reference

[rams:

Australian datum |

10508 station coordinates and velocities mapped to the mean
cpoch of observation,
"GEDAY coondinales determined via Helmert transformalion rom
I'TIF nsing the Dawson and Wooda (2010} parameters,

Derived AHLY

For stations within Australia, AUSOeoidiV is nsed to compute
AHDY, AUSGeoidM is the Australia-wide pravimetric quasipooid
mislel that has heen a posteriori fAtted to the Australian Heipght
Dratum.

Abvve-geoid heiphts

Earth Grawitstiomal Medel EGM2008 released by the National
Gecapatial-Intellipence Agency (NGA) EGA Development Team
is nged to compute above-genid heights. This gravitational model
1 cornplete to spherical hammonie degree aond oeder 2159, and con-
tains mdditional eoefficients extending to desree 2190 and order
2159,

Coaordinate nmeertainty

Clrardinate nneertainty is expressed in terms of the 955, confidence
lewel for hoth GT3A9d and TTRFZ08. Uncertainties are scaled
wsingz s cmpirically derived mode]l which 5 a opcton of data

span, quality and geographical location.
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AUSPOS GPS Processing Report

August 10, 20106

This document is a report af the GPS data procesing undertaken by the ATSPOS Online
5PS Processing Service (version: AUSPOS 2.2) . The AUSPOS Online GPS Processing
Serviee wses lolernotionnl OGNS Service ([G8) produocts {(foal, rapld, altroa-rapid de-
pending on availahility) to compute precise coordinates in TTRF anywhere on Earth and
GDAY within Australia. The Service is designed to process only dual frequency GES
phase data.

An overview of the GFS processing strategy is included in this report.

Please direct any correspondence to geodesySiga. gov_an

Gendesy

Geoscience Australia

Cor Jerrahomberra and Hindmarsh Dirive
GO Box 378, Canberra, ACT 2600, Australia
Freecall (Within Australia): 1800 200 173

Tl +61 2 G240 B11L. Fax 61 2 G240 Dl
Geoscienee Austrahia

Home Page: http: //www.ga. gov.au
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User: k jona at sparcindia cony

{Geuscience Adstralia) 2016



1 User Data

All antenna heights refer to the vertical distance from the Ground Mark to the Antenna
BHeference Point {ARP).

Benlicn Luy Bubnitiud Tila AnLuncu Typu AnLunna Seurt Timu End Tims
Hedght xb
4BE1 48612190 . 160 KOHE EONE 1.500 JOL6/0E/06 04030 !IH.E.-'IJB_HE 05:14:30

2 Processing Summary

(e Umar Stntians Rafnrence Stationa fOirkit Typn
201G/08/05 04202 30 4351 CH COAL FOMOD HENF HECE T38 rapid
HESS IE5L EYDE 1150 LIS

Remark: An IGS Rapid Orhit product has been nsed in this computation, 135 Rapid
vrbits are osually of very bigh guality, However, Lo cosore von schieve the highest guoality
coordinates please resnbmit approximately 2 weeks after the obaervation session end to
ensure the use of the 1G5 Final Orbit product.
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3 Computed Coordinates, ITRF2008

All computed coordinates are based on the IS realisation of the ITRF2008 reference
[rame. Al the given FTREPHRIE coordinates reler 1o o mesn epoch of the site observation
data. All coordinates refer to the Gronnd MMark.

3.1 Cartesian, ITRF2008

Station X (m) ¥ (m} Z (m) ITRF2008 &
4EL1 63168BB. 723 BET40E0 . Bi1g 2379503, 836 06/08/2016
CHUM 1228950 485 A50807Ta. 981 4327868 . 533 060872016
COAL -3363061 .23 E418784.881 2386861 965 060872016
FORD -2368952 . 468 B418530, 092 23545838 ,438 06/08/2016
HENP =23392360 . 807 B4 00226 . 0T0 2400004 27T 0608720186
HEOH -2423817. 438 BARGOEG, 900 2389883, 186 06/08/2016
HESBC -2414267 4540 E386768.T8E 2407450, 842 06/08/2018
HESL -2393382 . 958 5393860977 24128082 2046 06/08/2016
HYDE 1208444 0594 BOGER0S . D8 1BOTOTT 268 06,/08/2016
IIBC 1337936.982 BOTO3LT. 119 1427877, 185 0&8/08/2018
LHAZ -106941 977 EBAS369 . Ta9 3139215 168 060872016
FERI -295635 8749 6240848 . TH9 1278178 . 488 060872016
FOL2 1239971, 066 GHI0TH0, 141 43032578, BRE 06/08/2016
URTH 193030, 265 4606851 .303 4393311 5386 06/08/2018

3.2 Geodetic, GRSED Ellipsoid, ITRF2008

Genid-cllipsnidal separations, in this section, are computed nsing a spherical harmonic
aynthesis of the global BGM2008 geoid, More information on the TOM2008 geaid can be
found at http://earth-info.nga.mil/Gands wgs84/gravitymod/ egm2008/

Station Latitude Longitude Ellipsoidal Derived Above
{DHE} (DME) Height (m) Geoid Height(m)
4851 22 02 BE.6ZB4B 83 17 03. 10047 221.344 ZH2.425
CHUM 42 5O B4.60516 T4 45 03.06861 T16.343 768,333
COAL 22 07 1446809 113 33 40.991840 169 417 173,838
FOMAO 22 11 5089327 113 3% 32.974338 56.637 B1.322
HENF 22 14 BB.631E6 113 B3 37.97012 350 . 566 364,002
HEOH 22 14 51._6B762 114 13 42 80773 166.373 168. 250
HESC 22 19 19.81335 114 OB 2E.29673 20.201 22,687
HESL 22 22 19.21129 113 56 40.75313 85,264 98, BT
HYDE 17 25 02.14264 78 33 03.14504 441,586 518,481
1180 13 01 16.210&8 ¥T 34 1338928 B43_&95 939 616
LHAZ 29 38 28.40110 21 0B 14.51140 3524 . 607 3659, 208
FERI 11 38 16.00978 93 4% 43.69209 -22.492 38.442
POL2 42 40 47.173583 T4 41 39.36793 1714 208 1754 . 274
URUM 43 48 ZE,.61847 BY 36 02Z.41408 BLE. 38T 922,266
AUSTOS 2.2 Jol Mumberz § 1709 3 e rumwenlth of Asiralia
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3.3 Positional Uncertainty (95% C.L.) - Geodetic, ITRF2008

Htation Longitude(East) (m] Latitude{Narth) {(m) Ellipsoidal Height{Upl} (m]

4851 0.318 .141 0.FTT8 =
CHUM Q. 006 0. 006 0.2
COAL Q.010 0. 006 0.019
FOH 0,010 0. Q06 0.018
HENP Q.010 0. 005 0.017
HEOH 0.010 0. 006 0.8
HESC 0. 010 0008 0.018
HESL 0.010 0. 006 0.017
HYDE a.007 0005 0.013
115C Q. 008 G006 0.013
LHAZ a.007 0. Q06 0.3
FERL Q.09 0. 008 0.018
POLZ Q0,008 G.008 Q.012
URIM 0. 006 0. 005 0.011
sWARNING:

The estmated coordinates have precision oulside of the boundary of 0.085 m
Please use this solution with cantion

AUSTOS 2.2 Jol Minnbers 1709 1 ) nmaunwealth of Australia
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4 Ambiguity

Reszolution - Per Baseline

Baseline Anbiguities Resclved Baseline Length (km)
HEDH - HESC i00.0 % 12.211
CHUM - POLZ TO.Q % 35.732
HYDE - FER1 TO.5 % 1649 . 361
CHUM - URUM 87.5 % 1042 .674
4851 - HYDE 0.0 % T12.000
HENF - URUM BT % 3359 554
HENF - HKEL or.2 % 14,063
HENF - PERI 21.4 7% JR2% 221
HENF - HKOH 100.0 % 34.501
FOMD - HEKEP 93.8 % 36.670
LHAZ - PERI 88.T % 1994 . 328
HYDE = IISC Te.4 % 497 626
COAL - FOMD 96.8 % B.T18
AVERAGE B9.8% 916.974

Flease note for a regional solntion, such as used by AUSPOS, ambiguity resolution snceess
rate of U5 or better for a baseline formed by o user site indieates a relinble solution.

*WARNING:

This solution has not resolved any ambigoities for your submitted data. Please

use this solution with caution.

AUSMOS 2.2 Job Mummnber: § 1709
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5 Computation Standards

5.1 Computation System

E Soflware

Boermese GNES Sollware Version 5,2,

[ GNSS systemis)

GPS anly. 1

5.2 Data Prepro

cessing and Measurement Modelling

i Dati proprocessing

Phase preprocessing 12 undertaken in a baseline by baseline
mirde using triple-dillerences. Inomost cases, eyele slips e
fixed by the simultaneons analysia of different linear combi-
nations of L1 and L2, If & cyele slip cannot be fixed refiably,
had dlata points are removed or new ambignities are set up A
data screening step on the basis of welghted postfit residnals
is also performed, sl outlicrs are remeved.

Busic observahle

Clarrier phase with an elevalion angle culoll of 7 and o sam- |
pling rate of 3 minutes, However, data cleaning is performedd
a sampling rate of 30 scoonds. Elevation dependent weight-
ing is applied according to 1/ sin(e)® where € is the satellite
elevalivn.

Moddelled observalile

Drousble differences of the ionosphere-lree lnear combination. :

| Ground antenna
| phase contre calibra-
| tions

| Troposphernce Model

1GS0H absolute phase-centre variation model is applied.

A pricel model 18 the GMF mapped with the DRY-GME.

| Tropospheric Fatima-
i tion

Zenith delay corrections are estimated relying on the WET- |
GME mapping funetion in intervals of 2 hour, -5 and E-W
horizontal delay parameters are solved for every 249 hours.

| Trupospheric
i ping Fanction
| Tomosphere

Map-

GMIY

First-order effect eliminated by forming the i('l11i'h°i1’!lhl"‘1’t!-‘|“l’f‘€"l
linear combination of L1 and L2, Second and third effect
appliced

Ticlal displocements

Selidd enrth tdal displacements are decived Trom Ve complete |
made] fram the TERS Conventions 2000, but ocean tide Joad-
ing is not applied. |

Atmospheric loading

Applied

Satellite  centre of
[ENERE Y LUl'I'£1!EiU[l

[GS08 phase-centre variation model applied

Satellite phase centre
calibration
Sutellibe trajectories

1GENH plase-centre varintion model applied

Best svadlable TGS prodocts.

Farth Oricadation

Best svadlable 105 |:-rmhu'h-i.

AUSOS 2.2 Job Minonbers 1709 fi
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5.3 Estimation Process

Adjustment

Weighted least-squares algorithm.

Siation coordinabes

Coordinate constraints are applicd at the Helerence sites with
standand deviation of Tmmw and 2mm for horizontal and vertical
components respectively.

Troposphers

Zenith delay parametera and pairs of horizental delay sradient
paraedens are estimated for each station w wlervals of 2 hours
and 24 hours.

lonospheric correction

An ionospheric map derived from the contributing reference sta-
tiona ia uaml to aid ambignity resolution.

Ambiguity

5.4 Reference Fr

Ambignitiea are resalved in a baseline-by-baseling mode using the
Code-Based atrategy for 180.6000%km haselines, the Phase Based
L5/L3 strategy for 1E200kin basclines, 1he Quast-Tonusplwee-Froe:
(CF) strategy for 18-200km baselines and the Direct L1/L2
stradepy for 0-20km basclines

ame and Coordinate Uncertainty

Terreatrial reference

[rams:

Australian datum |

10508 station coordinates and velocities mapped to the mean
cpoch of observation,
"GEDAY coondinales determined via Helmert transformalion rom
I'TIF nsing the Dawson and Wooda (2010} parameters,

Derived AHLY

For stations within Australia, AUSOeoidiV is nsed to compute
AHDY, AUSGeoidM is the Australia-wide pravimetric quasipooid
mislel that has heen a posteriori fAtted to the Australian Heipght
Dratum.

Abvve-geoid heiphts

Earth Grawitstiomal Medel EGM2008 released by the National
Gecapatial-Intellipence Agency (NGA) EGA Development Team
is nged to compute above-genid heights. This gravitational model
1 cornplete to spherical hammonie degree aond oeder 2159, and con-
tains mdditional eoefficients extending to desree 2190 and order
2159,

Coaordinate nmeertainty

Clrardinate nneertainty is expressed in terms of the 955, confidence
lewel for hoth GT3A9d and TTRFZ08. Uncertainties are scaled
wsingz s cmpirically derived mode]l which 5 a opcton of data

span, quality and geographical location.
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AUSPOS GPS Processing Report

August 10, 20106

This document is a report af the GPS data procesing undertaken by the ATSPOS Online
5PS Processing Service (version: AUSPOS 2.2) . The AUSPOS Online GPS Processing
Serviee wses lolernotionnl OGNS Service ([G8) produocts {(foal, rapld, altroa-rapid de-
pending on availahility) to compute precise coordinates in TTRF anywhere on Earth and
GDAY within Australia. The Service is designed to process only dual frequency GES
phase data.

An overview of the GFS processing strategy is included in this report.

Please direct any correspondence to geodesySiga. gov_an

Gendesy

Geoscience Australia

Cor Jerrahomberra and Hindmarsh Dirive
GO Box 378, Canberra, ACT 2600, Australia
Freecall (Within Australia): 1800 200 173

Tl +61 2 G240 B11L. Fax 61 2 G240 Dl
Geoscienee Austrahia

Home Page: http: //www.ga. gov.au

AUEPOSE 2.2 Job Mumber: # 1713 L (ciCommonwealth of Australia
User: k jona at sparcindia cong

{Geuscience Adstralia) 2016



1 User Data

All antenna heights refer to the vertical distance from the Ground Mark to the Antenna
BHeference Point {ARP).

Benlicn Luy Bubnitiud Tila AnLuncu Typu AnLunna Seurt Timu End Tims
Hedght xb
4BE1 48612200 . 160 KOHE EONE 1.500 IOLG/0E/OT 042430 !IH.E.-'IJB_HEE L0 0E 00

2 Processing Summary

Datn Umar Stntians Rafnrence Stationa fOirkit Typn
201G/08/07 04:-34: 30 4351 CH COAL FOMOD HENF HECE T38 rapid
HESS IE5L EYDE 1150 LIS

Remark: An IGS Rapid Orhit product has been nsed in this computation, 135 Rapid
vrbits are osually of very bigh guality, However, Lo cosore von schieve the highest guoality
coordinates please resnbmit approximately 2 weeks after the obaervation session end to
ensure the use of the 1G5 Final Orbit product.
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3 Computed Coordinates, ITRF2008

All computed coordinates are based on the IS realisation of the ITRF2008 reference
[rame. Al the given VPREPHRIE coordinates reler 1o o mesn epoch of the site observation
data. All coordinates refer to the Gronnd MWMark.

3.1 Cartesian, ITRF2008

Station X {m) ¥ (m} Z {m) ITRF2008 &
4861 GEGTES. 609 BET40TS. 026 23B1290 ., 966 07 /08/2016
CHUM 1228950 483 4508079 978 4327868 . 535 OT/08/2016
COAL -23E3061 . 260 E418784. 8BTS JABSSE1 . 96T 07/ 08/ 2016
FOMD -23E8952 ., 440 B416630.075 2304588, 417 0T/08/2018
HENP -23092360. 813 B400226 074 2400004 . 273 07 /08/2016
HEDH -2423817, 446 RIAG06E, BRG 2E00EEZ, 176 o7/08/2016
HEET -2414267 . 462 B386TEE.TTO 2407458 . 332 07 /08/2018
HESL -2353332. 950 5393860, 067 2412502, 206 07 /0B/2016
HYDE 1208444 095 5056805 . 9588 1B9TOYT . 270 O7T/08/2016
I18C 1337936.961 BOTO3LT. 123 1437877, 185 07/08/2016
LHAZ -106941._ 978 EEAG969_ TOS 3130215 168 07/08/2016
PBRI -295535_883 B240848. 732 13TE1TA. 4TS 0T f0RF2016
FOL2 1238971, 067 4630790, 145 4302578, B63 o7/08/2016
URTM 193030 . 263 4606851308 4303311 . 544 0T /0B/2016

3.2 Geodetic, GRSED Ellipsoid, ITRF2008

CGenid-ellipsoidal separations, in this section, are computed nsing a spherical harmonie
synthesis of the global RGM2008 geoid. More information on the TOM2008 geaid can be
found at http://earth-info.nga.mil/Gands wgs84/gravitymod/ egm2008/

Station Latitude Longitude Ellipsoidal Derived Above
{DMS} (DME) Height (m) Geoid Height(m}
4851 22 03 57.93003 83 20 28.27375 246,849 307 . 84T
CHIM 42 5O B4.60529 T4 45 03. 96868 T16.341 759,331
COAL 22 07 14.46817 113 33 40.992208 169.415 173.8386
FOMO 22 11 50.59284 113 3% 3297428 EE._615 61.300
HENP 22 14 EB.53107 113 B2 37.97027 350,660 264, 006
HEOH 22 14 51.668737 114 13 42 80808 166 .365 168. 242
HESC 22 19 15.81310 114 OB 2829683 20.192 22,648
HESL 22 22 19.21079 112 BB 40.753332 96,247 Ba. 70
HYDE 17 25 02, 14257 78 33 032.14501 441,690 518,485
118C 13 01 16.21063 TT 34 13.38934 B43_698 529,619
LHAZ 29 39 26.40100 21 08 14.51144 3524.613 3659, 304
FBRI 11 38 16.00955 9 4% 4369228 =22.521 38.413
POL2 42 40 47.17385 T4 41 39387493 1714.215 1754 . 281
URLHM 43 48 ZB.61853 BY 36 02.41354 HEE. 886 522,275
AUSTOS 2.2 Job Mmnber: § 1713 3 ECemnmmwealth of Alsralia
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3.3 Positional Uncertainty (95% C.L.) - Geodetic, ITRF2008

Htation Longitude(Eagt) (m] Latitude{Narth) {(m) Ellipsoidal Height{Upl} (m]

4851 0.012 . 008 0. 330
CHUM 0, 0o 0. Q06 0.018
COAL Q.012 0008 0.025
FOMO 0,012 0. 008 0.026
HENP 0.012 0.008 0.023
HEOH 0.012 0008 0.024
HESC 0.012 . 008 0.024
HESL 0.012 0.008 0,024
HYDE 0.010 0. 006 0.016
I115C Q.010 0. 007 Q.07
LHAZ 0,008 0. 006 0.016
FERL g.011 0008 0.028
POL2 Q.008 0. 006 0.015
VR Q.00 0. 006 0.0156
AUSPOS 2.2 Jols Mmonbers § 1713 1 el of Asiralia
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4 Ambiguity

Resolution - Per Baseline

Baseline Anbiguities Resclved Baseline Length (km)
HEDH - HESC BE.O % 12.211
CHUM - POLZ T7.8 % 35,732
CHUM = URUM B1.2 % 1042 674
4861 - HYDE BD.O Y Tig8.510
COAL - HENP T3.T 3 ar.121
HENF - URUM 13.2 % 3355 554
HENF - HEKSEL B4.2 % 14,063
HENF - PERI 20.0 % JR2F 221
4851 - LHAZ 40.9 % 1143.823
HENE - HEDH T3.7% 34.501
LHAZ - PERI T0.5 % 1994 328
HYDE = IISC Te.4 % 497 626
COAL - FOMD 87.5 % B.718
AVERAGE 64.2% 878.545

Flease note for a regional solution, such as used by AUSPOS, ambiguity resolution snceess

rate of U5 or better for a baseline formed by o user site indieates a relinble solution.

AUSOS 2.2 Jol Minnber: 1713
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5 Computation Standards

5.1 Computation System

E Soflware

Boermese GNES Sollware Version 5,2,

[ GNSS systemis)

GPS anly. 1

5.2 Data Prepro

cessing and Measurement Modelling

i Dati proprocessing

Phase preprocessing 12 undertaken in a baseline by baseline
mirde using triple-dillerences. Inomost cases, eyele slips e
fixed by the simultaneons analysia of different linear combi-
nations of L1 and L2, If & cyele slip cannot be fixed refiably,
had dlata points are removed or new ambignities are set up A
data screening step on the basis of welghted postfit residnals
is also performed, sl outlicrs are remeved.

Busic observahle

Clarrier phase with an elevalion angle culoll of 7 and o sam- |
pling rate of 3 minutes, However, data cleaning is performedd
a sampling rate of 30 scoonds. Elevation dependent weight-
ing is applied according to 1/ sin(e)® where € is the satellite
elevalivn.

Moddelled observalile

Drousble differences of the ionosphere-lree lnear combination. :

| Ground antenna
| phase contre calibra-
| tions

| Troposphernce Model

1GS0H absolute phase-centre variation model is applied.

A pricel model 18 the GMF mapped with the DRY-GME.

| Tropospheric Fatima-
i tion

Zenith delay corrections are estimated relying on the WET- |
GME mapping funetion in intervals of 2 hour, -5 and E-W
horizontal delay parameters are solved for every 249 hours.

| Trupospheric
i ping Fanction
| Tomosphere

Map-

GMIY

First-order effect eliminated by forming the i('l11i'h°i1’!lhl"‘1’t!-‘|“l’f‘€"l
linear combination of L1 and L2, Second and third effect
appliced

Ticlal displocements

Selidd enrth tdal displacements are decived Trom Ve complete |
made] fram the TERS Conventions 2000, but ocean tide Joad-
ing is not applied. |

Atmospheric loading

Applied

Satellite  centre of
[ENERE Y LUl'I'£1!EiU[l

[GS08 phase-centre variation model applied

Satellite phase centre
calibration
Sutellibe trajectories

1GENH plase-centre varintion model applied

Best svadlable TGS prodocts.

Farth Oricadation

Best svadlable 105 |:-rmhu'h-i.

AUSOS 2.2 Job Minonber: § 1713 fi
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5.3 Estimation Process

Adjustment

Weighted least-squares algorithm.

Siation coordinabes

Coordinate constraints are applicd at the Helerence sites with
standand deviation of Tmmw and 2mm for horizontal and vertical
components respectively.

Troposphers

Zenith delay parametera and pairs of horizental delay sradient
paraedens are estimated for each station w wlervals of 2 hours
and 24 hours.

lonospheric correction

An ionospheric map derived from the contributing reference sta-
tiona ia uaml to aid ambignity resolution.

Ambiguity

5.4 Reference Fr

Ambignitiea are resalved in a baseline-by-baseling mode using the
Code-Based atrategy for 180.6000%km haselines, the Phase Based
L5/L3 strategy for 1E200kin basclines, 1he Quast-Tonusplwee-Froe:
(CF) strategy for 18-200km baselines and the Direct L1/L2
stradepy for 0-20km basclines

ame and Coordinate Uncertainty

Terreatrial reference

[rams:

Australian datum |

10508 station coordinates and velocities mapped to the mean
cpoch of observation,
"GEDAY coondinales determined via Helmert transformalion rom
I'TIF nsing the Dawson and Wooda (2010} parameters,

Derived AHLY

For stations within Australia, AUSOeoidiV is nsed to compute
AHDY, AUSGeoidM is the Australia-wide pravimetric quasipooid
mislel that has heen a posteriori fAtted to the Australian Heipght
Dratum.

Abvve-geoid heiphts

Earth Grawitstiomal Medel EGM2008 released by the National
Gecapatial-Intellipence Agency (NGA) EGA Development Team
is nged to compute above-genid heights. This gravitational model
1 cornplete to spherical hammonie degree aond oeder 2159, and con-
tains mdditional eoefficients extending to desree 2190 and order
2159,

Coaordinate nmeertainty

Clrardinate nneertainty is expressed in terms of the 955, confidence
lewel for hoth GT3A9d and TTRFZ08. Uncertainties are scaled
wsingz s cmpirically derived mode]l which 5 a opcton of data

span, quality and geographical location.
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NATIONAL MAP POLICY - 2005

l: PREAMBLE

All socio-economic developmental activities, conservation of natural resources. planning for
disaster mitigation and infrastructure development require high quality spatial data.  The
advancements in digital lechnologics have now made 11 pessible (o use diverse spatial databases in
an integrated manner. The responsibility for producing, maintaining and disseminating the
topographic map database of the whole country, which is the foundation of all spatial data vests with
the Survey of Tndia (S0T). Recently, 30T has been mandated o take a leadership mole in liberalizing
secess of spatial data w user groups withoul jevpardizing national seeurily. To perform this role, the

policy on dissemination of maps and spatial data needs to be clearly stated.

2 OBJECTIVES
# [0 provide, maintain and allow access and make available the National Topographic
Database (NTDR) of the SOT conforming o nativnal standards.,
*  To promote the use of geospatial knowledge and intelligence through partnerships
and other mechanisms by all sections of the society and work towards a knowledge-

based society.

. TWO SERTES OF MAPS

To ensure that in the furtherance of this policy, national security objectives are fully
safeguanded, it has been decided that there will be two senies ol maps namely

{a) Defence Series Maps (DSMs) These will be the topographical maps (on
CEverest"WGS-84 Datum and Pelyconie/U'TM Projection) on various scales (with
heights, contours and full content without dilution of accuracy).  These will mainly
cater lor defence and national security requirements.
This series of maps (in analogue or digital forms) for the entire country will be
classified, as appropriate, and the guidelines regarding their use will be formulated by

the Ministry of Defence,



{(b}Open Series Maps (O5Ms) — OSMs will be brought out exclusively by 501, primarily for
supporling developmen! activities in the country. OSks shall bear dillerent map sheel numbers
and will be in UTM Projection on W(iS-284 datum. Each of these OSMs (in both hard copy and
digital form) will become “Unrestricted”™ after obtaining a one-time clearance of the Ministry of
Defence. The content of the O8Ms will be as given in Annexure *B*. 501 will ensure that no

civil and military Vulnerable Arcas and Yulnerable Points (VA sVP's) are shown om OSMs,

The 501 will issue from time to time detailed guidelines regarding all aspects of the OSMs
hike procedure for access by wser apencics, [urlher dissemination/'sharing of OSMs amongst user
agencies with or without value additions, ways and means of protecting business and commercial
interasts of S07 in the data and other incidental matters. Tlsers will he allowed to publish maps on
hard copy and web with or without GIS database. However, if the international boundary is depicted
on the map, certilieation by SOI will be necessary.

In addition, the SCN is currently preparing City Maps. These City Maps will be on large
scales in W(GS-84 datum and in public domain. The contents of such maps will be decided by the
SO0 in consullation with Ministry of Defence,

4. NATIONAL TOPOGRAPHICAL DATA BASE (NTDRE)

SOT will continue to create, develop and maintsin the National Topographical Data Base
(NTDR) in analogue and digital forms consisting of following data sets:

{a) Mational Spatial Reference Frame,

(b} Mational Thgital Elevation Model,

() Mational Topographical Template,

(dy  Admimstrative Boundanes, and

(&) Toponomy (place names).

Buoth the DEMs and O8Ms will be derived from the NTDER.

5. MAF IMSSEMINATION AND USAGE

Open Series Maps of seales larger than [:1 million cither in analogue or digital formals can
be disseminated by 501 by sale or through an agreement to any agency for specific end use. This
transaction will be registered in the Registration database with details of the receiving agency, end
use ete,



o Through the agreement, SOT will allow a user to add value to the maps obtained {either in
analogue or digital formats) and prepare his own value-added maps.

»  The user should be able 0 share these maps with others — the inlormation of all such sharing will
also regquire o be Togged in the Map Transaction Regisiry,

L8 APPLICABILITY OF PREVIOUS INSTRUCTIONS:
The Ministry of Defence has from time to time issued detailed guidelines on various aspects

of map access and use. These instructions shall continue to hold good but for the modifications cited

herein..
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SLNO  CATEGORY/LAYER

CONTENTS OF O5M

Annexure ‘B’

SUB DETAILS

1. GEMERAL Latitude/Longimde
Mame of State/District/ Administrative index
Topo sheet Number/Year of Survey/Edition
Mo./Index to topo sheets
Magnetic variation from true North direction
Map reference
Rar scale/Representative Factor
2 ADMINISTRATIVE Mames Admimistrative Tocality or tribal
BOUNDARIES Roundary International to village, Forest,
Roundary all boundary pillars, village trijunctions
Fillars
3. COMMUMICATIONS/ Roads All Roads
ROADS Tracks All Tracks, pass, footpath
Railways All gauges with stations, tunnels
Embankments  Light railways or tramway. All embankments,
(ither Lines Roadrailtank
4, HYDROLOGY StreamdCanals All streams/canals
Dams All earthwork dams
Rivers & Banks  All rivers with details, banks, islands
Wells, Water All wells/tube wells/springs
Fatons All Tanks (excluding overhead tanks),
Lightship, buoys, anchorages
& SETTLEMENT! Towns or Village inhabited, deserted and fons
CULTURAL DETAILS Villages uts, Tower, Antiquities
Offices Religious places, tombs/grave
Settlements All postitelegraphic/Police stations hut
All Bungalows
B. TRAMSMISSION LINE
T RELIEFHYPSOGRAPHY | Contours Contours with sub features
Sand Features All sand features
lce Forms lce forms (all features)
Heights Spot height, Approsximate height
Renchmarks Rench marks (Geodetic tertiary, canal)
8. VEGETATION Plantstions, All trees, Vine on trellis, prass, scrub.
Trees
8, FOREST Reserved Protected

* Contours & heights will not be available in restricted zones as per MOD's instructions.
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DGPS SURVEYED CO-ORDINATES OF FOREST PATCHES

1 P-1 743014.3437 3434227.8230 | 2175544 44N H3"21'34.41°E
] P-2 7430420834 2434252.1142 | 11"35'43.20"N B3"21'33.447E
3 -3 TAIID4 4032 2434233 9822 | 21"35'34.06"N B3°21'32.80°E
4 P-4 743937.1031 2434200.8408 | 21"35'33.34"N 83"21'32.32"E
- P-3 T43304.631% 2434273.7521 | 21"35'aa0.09"N 83°21'30.81"E
PATCH ND-1 RAIGARH{ER1]
o P-i 7433233938 2434292.8311 | 21"39°30.30"N BI"21'31.38°E
T P-7 743243 EI07 24349930740 | 21735'30.93"M B3"21'21.08"E
] P-B 7432%5.E85% 243402385934 | 21"SE3T42N B"2122.127E
El P-5 743157.3417 24343912699 | 21739 M0.43"N B3"21"19.77°E
10 P-10 743185 43482 2434018.1827 | 21"%5'37.33°N B3'21'19.747E
11 P-11 7I0004.4340 2430059.3074 22"1'0.53"N B3"17°30.087E
12 P-12 TIANEE.IDI0 2438842.1327 22'1'8.39"N HILTI0.847E
13 P-12 730010.3392 2430903.2441 22'1'3.33"N B3"17'31.70°E
PATCH MiO-2 EHARSIA-11E3
14 F-14 F3ILO30.9270 2438857.4395 | 22°1'13.33°N B3"17'32.68"E
13 P-13 7300Z5.3811 2430990.7479 | 22°1'17.08"N B3"17'32.49°E
16 F-18 73IL0S0. 1072 2a30987.3308 | 22°1"17.34°N 831733 39°E
17 P-17 7372173040 2438729.4330 | 22°2'13.8T°M B3"173.90°E
18 P-18 7372431850 2438T33.FEOZ | 22°2'14.02°M B3"I74.817E
PATCH NiD-3 TAMMAR-B25 - - - -
19 F-19 TITIG0.0091 1438882.2%03 | 2272'18.91°N BI"1TI2247E
20 P-20 737192.3331 243E890.3830 | 22°2'19.03°M B3"17°33.147E
21 P-21 7301376000 2440360.1%00 22"3'TA1"N B3"17'17.107E
22 it Feasinns sk P-22 73016834199 2440398.8330 22'3'B.03"N B3"17'18.03"E
23 P-23 TIA1TE.ENAY 3440044.9289 |  22°3'18.73°N A1 17.00°E
24 P-24 730133.B400 2440043.8432 | 2273'10.08"N B3"1717.93°E

Builaspin

il 2 2 DT
EHT (G} W0 ot ek




| DGPS SURVEYED CO-ORDINATEOF CENTRELINE POINT |

STARTING WITH GERWARNI G55

1 AP-1 T43778.11 243428211 21°53'46.11"N 33721'8020°E
2 AP-2 T43703.18 243423222 21"59'44 53"N 83"21"37 56"E
3 AP-3 T43544.00 2434248.32 21°59"45.13"N B3"71'32.02°E
- 03 743396.79 2434429080 21°53"51L.10°N B3"21'26.95°E
5 AP-4 T43249. 856 243460052 21"59'57.02"N 83"21'21 57°E
B AP-5 T43176.47 2434603.88 21"59'56.87"N 83"21'19.417E
7 0301 T43004.78 2434371.50 215343 41"N 33721'13_30°E
] 0502 74282782 243413184 21'594LT1"N B3"21'7.00"E
;) AP-6 T420688.96 2433843.49 21"59"35.66"N B3"21'2.06"E
10 AP-T T42485.42 2433852.06 21°53'36.03"N 33"20'55.01"E
11 AP-B T42310.68 2433680.41 215927 29N 83"20r48_TA"E
12 AP-8 T42256.98 2433607.04 21"59°24 34"N 83"20rd6.83"E
13 AP-10 742115.26 243355491 215923 31"N 33"20'41 BE"E
14 AP-11 T41850.26 2433691.72 21°59"27 89"N 83"20'33.02"E
15 AP-12 T41796.83 2433932.42 2159"35.74"N 83"20r30.57"E
16 1201 T41617.85 243405034 21°53'39.66"N 33"20'24_BO"E
17 AP-13 T41430.05 2434167.20 215943 55"N 83"20'18.63"E
18 13 741191.01 2434257.36 21"59'46.60"N 83"20r10.03"E
19 1302 T4000:5.34 2434361.31 21°53"50.12"N B3"200.13"E
20 AP-14 T40635.44 2434450.05 21"59'53.43"N 83"19'50.TE"E
21 141 T40414.58 2434661.45 22" 012N B3"19'43.19"E
22 14/02 T40248.38 243481332 22" 0'5. 14N 33"19'37 48"E
23 AP-15 T40087.13 2434060.35 22" '.59"N 83719'31 54"E
24 13 T30846.83 2435100.05 22" 0'14.65"N 83719'23.64"E
25 15/02 TI0606.51 2435230.41 227 0'19.30"N 337191534 E
26 1503 T3035743 2435384.08 12" 0'24.12"N B3"19'6.73"E
7 1304 TI0108.04 2435528.68 22" 0'28.95"N 83"1B'58.12"E
25 AP-16 73886688 2435G68.86 22" '33.62"N 33"18'43.73"E
9 1601 T3BGE73.36 2435700.18 22" 0'35.03"N 83"18'43.07"E

1602 T38450.39 24357331 22" 0'36.60"N 83"18'35.63"E
31 AP-AT T38205.08 2435807 .48 22" 0'33.43"N 83"18'26.79"E
32 G-1 T36184.23 2435820.05 22" 0'39.16"N 83"18'26.07"E
33 G-2 73815285 2435861.40 22" 0'40.22"N 831824 98"E
M AP-18 T38134.00 2435881.00 22" '40.87"N 83"18'2436"E
35 18/'01 TITE44.24 2435878 47 22" 0'40.92"N 8371814 29"E
36 1802 TITHT6.89 2435876.20 22" 0'40.95"N 83"13'4.98"E
a7 AP-19 Tarat.oo 2435874.00 22" 0'41.03"N 83"17'55.67"E
3B 1901 T37133.32 2436046.72 212" 0'46.75"N 83"17'49.57"E
35 1H02 T36855.63 2436219.71 22" 0’52 46"N 83"17'43.47"E
a0 1903 T36785.56 2436385.74 22" 0'57.94"N 83"17'37.63"E
41 AP-20 TI6564.65 2436600.12 22" 1'5.01°N 83"17'30.04"E
a2 AP-21 T36623.88 2436860.41 22" 1'13.44"N 83"17'32_24"E
LE] AP-22 TIBE5E.37 243707092 22" 1'20.56"N 83"17'33.49"E
a4 22/01 TI6780.00 2437317.00 22" 1'28.20"N 8371 7'37.92"E
45 2202 TI6625.00 2437532.00 22" 1'35.14"N 83"17'42.04"E
46 AP-23 TAT008.00 2437749.00 22" 1'42.13"N 83"17'46.13"E
A7 AP-24 T3T061.00 2437875.00 22" 1'46.20"N 83"17'48.01"E




4B 24/m TIT122.00 2438150.00 22" 1's5.11"N 83"17'50_28"E
a9 24/02 T37184.00 2438440.00 22" P'4.50"N 83"17'52 59"E
= AP-25 TaT241.09 2438605.98 22" 1'12.79"N 83"17'54.72"E
Ll AP-26 T3T146.00 243896700 22" 1'22.33"N 83"17'5]1 LR"E
=T 2601 TI688T.00 2430071.00 22" 1'25.13"N 83"17'46.08"E
53 AP-2T T3BEZ6.00 2430156.00 22" 2'27.95"N 83"17'4051"E
o4 27 TI6546.00 2430166.00 22" 18 AN 83"17'30.75"E
55 2702 T36265.56 2430176.83 22" '28.90"N 83"17'20.9%6"E
Sh AP-28 TA5086.34 2430186.98 22" 1'29.36"N 83"17'11.24"E
57 G-3 T35051.84 2430197.27 22" 119.71"N 83"17'10001"E
56 G-4 T35813.51 243020871 22" 1'30.08"N B3"17'8.63"E

59 G-5 73585602 243022587 22" 1'30.66"N BI"1T'6.T1"E

B0 G- TA5B06.19 2430240.73 22" '31L17"N B3"174.98"E

[ G-7 T35760.19 243025446 22" 1'31.65"N 83"17"3.38"E

62 AP-20 TAGT2R.31 2430263.97 22" 2'31.99"N B3"17"2.28"E

63 AP-30 Ta5640.68 2430357.72 22" 1'35.08"N 83"16'59.55"E
[ AN T35715.35 2430506.84 22" 1'42 B1"N B3"171.00°E

&5 AP-31 Ta5780.09 2430834 88 22" 2's0.52"N B3"17'4.42"E

&b 31m T36058.50 2440064.81 22" '57.90"N 83"17'10.73"E
&7 AP-32 T36152.36 2440315.50 22" 3'5.9%6"N 83"17'17 61"E
[ z2m T36142.15 2440650.34 22" 3'16.83"N 83"17'17.43"E
&Y AP-33 T36135.08 2440852.58 22" 373.45"N 8371717 30"E
70 AP-34 T36085.84 244117751 22" 334.00"N 83"17'15.74"E
71 4m TI6180.79 2441397.75 22" 3'41.11"N 83"17'19.17"E
72 4oz TI6274.01 2441616.69 22" 3'48.1B"N 8371722 57"E
73 AP-35 T363T0.86 2441839.80 22" 3'55.39"N 83"17'26.03"E
T4 sm T36430.13 2442102.69 22" 4'3.90"°N 83"17'28.23"E
75 3502 TIEE00.47 2442413.93 22" 4'13.08"N 83"17'30.85"E
76 3503 T36568.53 2442714.92 22" 4'23.73"N 83"17'33.38"E
IT AP-36 T36632.00 24472008 82 22" 4'32.92"N 83"17'35.77"E
TE 3601 TI6B0E.84 2443225.35 22" 4'40.20"N 83"17'41 52"E
i) 3602 T36881.50 2443454.68 22" £'47.57"N 83"17'48.17"E
B0 36/03 TIT16367 2443692.20 22" 4'S5.20"N 83"17'54.64"E
g1 3604 TIT353.72 2443540.42 22" 5'3.17°N B3"18'LAD'E

82 3605 73751266 2444147.51 22" 5'9.82°N B3"18'7.05"E

83 3606 TITEE4.09 2444345 51 22" 5'16.18"N 83"18'12. 44"E
B4 3607 TITB42.63 24445T8.20 212" 5'23.66"N 83"18'18.T9"E
85 AP-3T T36034.21 2444828.76 22" 531.71"N 83"18'25.60"E
86 rom T3E207.78 2445050.72 22" 5'39.13"N 33"1B'31.77"E
&7 vinz T3B380.88 2445200 62 22" 5'46.54"N 83"18'37.93"E
BB v T3B547 46 2445512.73 22" 5'53.68"N 83"18'43.86"E
B9 37in4 TIET26.51 2445751.53 22" 6'1.35"°N 83"1B'50.23"E
90 3705 TIB00E.32 2445080.858 212" 6'9.01°N 83"1B'56 55"E
31 370G T30090.63 2446237.06 22" 6'16.95"N B3"19'3.18"E

92 AP-38 T30257.84 2446460.05 22" 6'24.11"N B3"199.13"E

93 3am T30290.39 2446T18.03 212" 6'32 4B"N 83"19'10.72"E
s Janz T38340.75 2446874.82 22" B'40.B0"N 83719'12.30"E
o5 3803 73038237 2447232 82 22" 6'49.17"N 83"19'13 89"E
96 AP-30 T30423.00 244748010 212" B'ST.AB"N 83719'15.44"E
97 33 TI06G2.75 2447615.73 22" T1LAT™N 83719'23.87"E




GE oz T30898.31 2447730.86 22" T'5.35"N 83719'32_15"E
59 3903 T40111.42 244T852.28 22" T'B.93"°N 83719'39.64"E
100 AP-40 T40326.88 2447065.53 22" T12.51"N 83"19'47.22"E
101 AP-41 T40392.31 244B2T01F 22" T'22.67"N 83"19'49.67"E
102 411 T40357.45 2448510.15 22" 7'30.19"N 83719'48.58"E
103 41/02 T40319.79 2448756.45 22" 7'38.21"N 83"19'47 3%"E
104 AP-42 T40279.61 2440018.03 22" T'46.73"N 83719'46.13"E
105 421 T40111.32 244025311 22" 7'54.46"N 83719'40.35"E
106 42/02 730054 50 244047111 22" B'1.62°N 83"19'35.04"E
107 AP-43 T30789.08 244060071 22" §'9.13°N 83"19'29.42"E
108 431 TI0BET.00 2440919.00 22" 8'16.59"N B3"19'31 65"E
109 AP-44 T30040.00 2450060.00 22" B'21.46"N 83"19'33.10"E
110 AP-45 T40007.00 2450198.00 22" B'I5AT'N B3"19'35.33"E
111 AP-46 T40178.97 2450293.08 22" B'28.22"N 83719'43.30"E
112 G- T40128.59 2450315.77 22" B'28.92"N 83"19'43.98"E
113 G-9 T40231.29 2450353.680 22" B'30.14"N 83719'45.15"E
114 AP-4T T40250.89 2450376.26 22" B'30.B9"N 83"19'45.86"E
115 4701 T40326.52 2450632.23 22" B'39.17"N 83"19'48.63"E
116 AP-48 T40401.08 2450888858 22" B AT AT'N 83719'51.40"E
117 43/01 T40364.06 2451045.64 22" B'52.58"N 83"19'50.19"E
11B AP-40 T40321.10 245122066 22" B'S8.58"N 83"19'48.TE"E
119 G-10 740354 28 2451267.07 22" B'59.78"N 83719'49.93"E
120 G-1 T403%4.09 2451311.96 22" 911N B3719'51_35"E
121 AP-50 T40420.13 2451351.47 22" 9'2.45"N 83"19'52 60"E
122 AP-51 T40377.04 2451593.49 22" 9'10.38"N 83719'50.91"E
123 5101 T40106.09 2451738.13 22" 9'15.25"N 83719'4]1 54"E
124 51/02 T30B35.45 2451883.80 22" 9'20.08"N 83"19'32.17"E
125 AP-52 T30566.11 2452028.33 22" 9'24.91"N 83719'22_85"E
126 AP-53 739358.63 245226810 22" 9'32.81"N 83"19'15.7T8"E
127 53/01 TI0D147.8B7 2452358.79 22" 9'35.86"N B3"19'8.44"E
128 AP-54 T3B039.65 2452448 50 22" 9'38.88"N BI"19°LI2"E
129 AP-55 T3BB47.86 2452574.35 22" 9'43.01"N 83"18'58.09"E
130 5501 T3BB07.02 2452TET.75 22" 9'49.32"N 83"18'56.80"E
131 AP-56 TABTT1.18 245294366 22" 9'55.05"N 83"18'55.61"E
132 AP-5T T3B711.55 2453175.32 22"10'2.61"N 83"18'53.65"E
133 57/01 T3R446.09 2453200.22 22"10'6.77"N 83"18'44.45"E
134 AP-58 T3IB185.01 2453410.82 22°10°10.81"N 8371835 417E
135 AP-59 T3B069.83 2453697.25 22°10°19.89"N 83"18'31 54"
136 5301 TIBOTE.BE 2453950.78 22°10°28.42"N 33"18'31 99"
137 502 TIB08E.00 2454228.27 22°10°37.14"N B3"18'32.45°E
138 5903 T3B09E.06 2454485.83 22" 10°45.50°N 83"18'32 54"E
135 53/04 TIR107.73 245474533 22°10°53.93"N 83"18'33 42"
140 505 T3B117.36 2455003.37 11'11'2.31"N 83"18'33 89"
141 AP-60 T38127.15 2455272.83 22°11'11.06"N 83"18'34 37°E
142 AP-61 T38204.13 245555457 22°11"20.18"N 83"18'37 21"E
143 G3-12 TIR192.63 2455592.88 22°1171 AN 83"18'36 B1"E
144 G513 T3B17TE.26 2455840.77 22°11'22.3T"N 83"18'36 34°E
145 AP-G2 T38160.04 2455608 49 22°11'24.38"N 83"18'35.78"E
146 B2/01 TIB046.02 2455051.88 22°11'33.17"N 83718'3]1 50"
147 AP-63 73783176 2456204.15 22°11'41.43"N 83"18'28.05"E




148 AP-B4 T3B015.B4 2456447.89 22°114531"N 33°18'31_ 11"E
149 6401 T3E238.10 2456500.74 22°11'50.91"N B3"18'38.90"E
150 AP-E5 Tag4e1.28 245655313 2271152 .50"N 33"18'46.72°E
151 AP-86 T3B6E8 27 2456770.28 22°11°59 46"N 83°18'54 05"E
152 BE01 THB89E.00 2456007 .84 22"1X'3 B2"N B3"19°2.14"E
153 BE02 T30128.83 245T046.11 227128 19"N 83°19'1027"E
154 BEM03 TH0348.20 245T177.24 22°12'12 35N 83"19'18.00°E
155 GE/04 TI0622.82 2457340.85 22"12°17 53"N B3"19'27 6T"E
156 B80S T30826.TD 2457463.02 22712°21.39"N 83719'34 B5"E
157 BEDE T40032 42 2457585 45 2271205 2T'N 83"19'42_10"E
158 AP-GT T40236.31 245T707.35 22°12'29.13"N B3"15'45_ 28"E
159 6701 T40245.50 2457976.83 22°12°37 88"N 33"19'49.74"E
160 6702 T40254.41 2458244 31 22" 1246 59"N 83"19'50_ 207k
161 67103 T40263.54 2458513.55 22"12'55.31"N B3"15'50_66"E
162 6704 T40272.51 2458771.59 22°13'3.70"N 83°19'51.11"E
163 AP-B8 T40281.02 2450053.23 221312 BA"N 83"19'51 59°E
164 B8/01 T40130.55 24508333.95 22"1322.04"N B3"15'46_46"E
165 AP-£Q 73097253 245062609 22°1331.61"N 23°19'41.10°E
166 AP-TO T40010007 24507 20.34 221334 66"N 83"19'42 46"E
167 AP-T1 T40139.00 245080400 22"13'37 31"N B3"15'47 01"E
168 AP-T2 T40162.02 245086512 22°1335.29"N 83°19'47 87T°E
169 T201 T40023.28 24B60152.45 22"134B 69"N 83"19'43_1%"E
170 AP-T3 T30890.49 2460425 46 22°13'57 63"N 83°19'38 67°E
171 AP-TIA 73004977 2460616.67 22°14'3.79"N 33°19'40.81"E
172 TIADT T40014.21 246081159 22°14"10.10"N 83"19'43_18"E
173 AP-T4 T400T247 2461006.38 22°14°16.42"N B3"19'45.57"E
174 AP-TS T40029.38 2461258 63 2271424 BA"N 33"19'43 96"E
175 AP-TG T30002.72 246145033 22°14°31.22"N 83"19'39 6L"E
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