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1 Introduction

This report outlines the high precision level survey completed between the SEAFRAME (Sea Level
Fine Resolution Acoustic Measuring Equipment) tide gauge and continuous GPS (Global Positioning
System) station and the newly established Global Navigation Satellite System (GNSS) Station in Port
Vila, Vanuatu from 16th — 21st October 2012.

Personnel involved in the survey were Steve Yates, Project Officer, Geoscience Australia and Andrick
Lal, Surveyor, Secretariat of the Pacific Islands Community (SPC).

The Electronic Distance Measurement (EDM) Height Traversing levelling technique was employed to
observe differences in height between the deep bench mark arrays in Port Vila, which runs
approximately 4km from the tide gauge sensor to the continuous GPS Station. Previous levelling
surveys have been conducted along the route using this technique in 2006, 2008, 2009 and 2011.

In addition, precise differential levelling surveys were performed along the deep bench mark array
from 1993 to 2004 by the National Tidal Centre (NTC) and the survey in 2006 included a comparison
between the precise differential levelling and EDM height traversing technique. This report contains a
comparison between the 2012 and 2011 EDM height traversing results as well as a combined
comparison since the first levelling survey.

1.1 The Survey

The EDM height traversing levelling survey was carried out between the SEAFRAME tide gauge
sensor, continuous GNSS station and the deep driven bench mark array:

VAN16 — SEAFRAME sensor bench mark

VAN14 — wall mounted survey bench mark adjacent to VAN16

VAN2 — deep driven bench mark

VAN3 — reference deep driven bench mark

VAN100 — deep driven bench mark (within meteorology compound)

VAN101 — deep driven bench mark (within parliament compound)

VANUBM — reference bench mark for the CGPS pillar (within parliament compound)
PTVLBM — reference bench mark for the GNSS pillar (within meteorology compound)
PTVL — GNSS Pillar bench mark (within meteorology compound)

Also included in the survey were temporary holding marks - VAN160, VAN143, VAN200, VAN207,
VAN208, VAN204, VAN132, VAN201, VAN154, VAN209, VAN202, VAN205, VAN 164, VAN206,
VAN138, and VAN 166

The Continuous GPS Reference Point - VANU and the three CGPS Reference Marks - RM1, RM2 and
RM3 were also levelled. Two additional temporary holding marks were installed to support the levelling
survey network (VAN210 and VAN211). These new marks are stainless steel bolts drilled in concrete
and then glued in place with quality epoxy resin.
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A new Continuous GNSS Station (PTVL) was established in the Meteorological Office compound to
replace the existing VANU CGPS Station located at the parliament complex which will be
decommissioned in the near future due to development and building of the cultural centre within the
complex. The new reference benchmark, PTVLBM, for the PTVL GNSS Station and the three
reference marks around the Pillar were levelled in the 2012 survey.

All the deep bench marks were located and found in good order and undisturbed.

The EDM Height Traversing levelling technique was performed to the Class L2A specifications. After
reduction an internal precision of 1mm VK or better was achieved, where K is distance in kilometres.
This is well within the project specification of 2mm VK. A table of results and comparisons and the
2012 reduced levels are detailed later in this report.

1.2 Bench Mark Locations — Port Vila

SN s
~Tide'G au]“g‘e'(;\VﬂN_fﬂ B)A v 4

1.3 The Vanuatu Datum

All reduced levels for the Port Vila levelling survey are relative to VAN3 fixed at 23.54630 m (TGZ-
ORSTOM). This value was determined by the NTC in 1993 by adopting the height of BC1 (VAN14)
with RL of 2.819m MSL.
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1.4 Equipment

o LEICA total station model TCA2003 and TM30 (Serial No: 361441)

e LEICA precision prisms GPH1P (2)

e LEICA rigid tripod

e Stainless steel target poles supported by LEICA telescopic bi-poles (2)

e Shortened stainless steel target pole for the SEAFRAME sensor BM connection
e LEICA cast iron change plates (2)

e KESTRAL 4000 pocket weather tracker

1.5 Method

The “Leap-Frog” EDM-height-traversing technique was employed for the Port Vila tide gauge levelling
survey. The "Leap-Frog" EDM-height-traversing technique involves setting up a total station (TCA2003
or TM30) midway between two target/reflectors (on reflector rods with struts). The targets remain at a
particular change point for the back-sight and fore-sight observations. The instrument measures slope
distances (1mm) and vertical angle to derive height differences (between the instrument’s trunnion
axis and the reflectors). In support of the slope distance observations, the ambient temperature,
pressure and humidity are recorded (KESTRAL 4000 pocket weather tracker) and input into the
instrument to apply the first velocity correction to the observed distances (Rueger & Brunner 1982).
Four rounds of observations are taken to the back-sight and fore-sight targets from each instrument
setup. All levelling bays started and finished with the same reflector and reflector rod, i.e. an even
number of setups when the two reflector rod configuration was used — this eliminates any reflector rod
Zero error.

Reduction of the digital data was computed by the Geoscience Australia levelling program
“leveling1.exe”. This program computes the height difference between the two reflectors at any one
set-up. Results can also be gained with the EDM Height Traversing method by using a single set-up /
single rod configuration. This “single set-up / single rod” configuration is particularly useful when
levelling between bench marks which are close together e.g. between the CGNSS Bench Mark and
the Reference Marks.

1.6 Survey Support

Due to a recent change in field procedures, two labourers, Ben Nawi and Jayson Sokomanu were
hired to carry the Leica total station in the carry case during the survey. This was arranged through the
kind assistance of Mr Martin Sokomanu.

1.7 Issues

Bench mark VAN101 is located within the Parliament House grounds and may be difficult to access on
weekends.

Always ensure when the survey equipment is freighted to Port Vila, prior arrangements with
Meteorological Office or Survey Office should be made for the clearance from Customs Authority for
concession on tariffs.
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1.8 Description of Marks — Port Vila, Vanuatu

VAN 3 — deep driven bench mark

VAN 2 — deep driven bench mark next to bus shelter along wharf road
VAN 100 — deep driven bench mark within meteorology office compound
VAN 101 — deep driven bench mark within parliament compound

VAN 16 — SEAFRAME sensor bench mark

VAN14 (BC 1) — wall mounted bench mark within the main wharf area
VANUBM — Reference bench mark for the CGPS pillar

VANU — CGPS reference point

VANU RM1 — CGPS survey reference marks

VANU RM2 — CGPS survey reference marks
VANU RM3 — CGPS survey reference marks.

PTVLBM — Reference bench mark for the GNSS pillar
PTVL — GNSS reference point

PTVL RM1 — GNSS survey reference mark

PTVL RM2 — GNSS survey reference mark

PTVL RM3 — GNSS survey reference mark

Holding pins along survey route from tide gauge to CGPS (as listed previously) are all stainless steel
bolts, drilled in concrete and glued in place with the exception of VAN154, a metal spike and VAN166,
a bolt located at the base of a light pole along the entrance road to the VANU CGPS Pillar.
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1.9 Comparisons between 2012 and 2011 EDM Surveys

Table 1.1 Results of Port Vila, Vanuatu 2012 EDM Height Traversing Comparison 2012 — 2011. VAN3 - adopted
fixed height of 23.5463m

Levelled Misclose . Difference (mm)

VAN3 23.54630
VAN160 VAN160 -4.55954  18.98676 -0.013 0.180 0.424 18.9873 -0.51
VAN210 VAN210 -7.44061  11.54615 0.055 0.206 0.454  New Mark New Mark
VAN143 VAN143 1.50430  13.05045 0.402 0.160 0.400 13.0512 -0.71
VAN2 VAN2 -3.04172  10.00873 0.070 0.246 0.496 10.0085 0.25
VAN211 VAN211 -2.00914 7.99960 0.230 0.107 0.327  New Mark New Mark
VAN200 VAN200 -4.32661 3.67298 0.096 0.230 0.480 3.6729 0.07
VAN207 VAN207 0.00689 3.67988 0.213 0.167 0.408 3.6797 0.19
VAN208 VAN208 -0.69202 2.98785 -0.118 0.209 0.457 2.9860 1.88
VAN16  VAN16 1.98718 4.97503 -0.150 0.086 0.293 4.9769 -1.83
VAN14 -1.40846 3.56658 0.100 0.030 0.174 3.5649 1.69
VAN3 23.54630
VAN204 VAN204 -1.02470 22.52160 0.246 0.102 0.319 22.5215 0.14
VAN132 VAN132 -5.29730  17.22430 0.344 0.157 0.397 17.2243 0.02
VAN201 VAN201 -0.97169  16.25261 -0.188 0.152 0.389 16.2527 -0.11
VAN154 VAN154 3.84186  20.09447 0.050 0.166 0.407 20.0946 -0.14
VAN209 VAN209 212873  22.22320 -0.037 0.117 0.342 22.2230 0.22
VAN202 VAN202 1.93281 24.15601 0.183 0.079 0.281 24.1558 0.26
VAN205 VAN205 6.91594  31.07195 0.138 0.192 0.439 31.0717 0.24
VAN164 VAN164 2.68749  33.75945 -0.213 0.170 0.412 33.7580 1.43
VAN206 VAN206 1.99019  35.74964 0.013 0.882 0.939 35.7495 0.14
VAN138 VAN138 0.04188  35.79152 0.025 0.127 0.356 35.7913 0.19
VAN166 VAN166 -1.41426  34.37726 0.027 0.077 0.277  New Mark New Mark
VANUBM -1.46627  32.91098 0.236 0.100 0.317 32.9114 -0.45
VAN202 24.15601
VAN100 VAN100 -2.94399  21.21202 -0.175 0.121 0.348 21.2120 0.01
PTVLBM PTVLBM -0.56201  20.65002 0.040 0.019 0.139  New Mark New Mark
PTVL 0.96809  21.61811 -0.038 0.019 0.139  New Mark New Mark
VAN206 35.74964
VAN101 0.36956  36.11920 -0.084 0.020 0.140 36.1192 0.01
Misclose for 1.452 4.119 2.030
all bays
levelled =

All levelling was performed within the project specifications of 2k
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Levelled Misclose . Difference (mm)

VANUBM 32.91098

VANURM1  -1.0599 31.85112 -0.010 0.025 0.157  31.85349 -2.37
VANUBM 32.91098

VANURM2  -0.6862 32.22482 -0.130 0.033 0.181 32.22511 -0.29
VANUBM 32.91098

VANURM3  -0.8043 32.10667 -0.121 0.037 0.192  32.10710 -0.43
VAN100 21.21202

PTVLRM1 0.4434 21.65546 0.000 0.029 0.170  New Mark
VAN100 21.21202

PTVLRM2  -0.3544 20.85761 0.053 0.040 0.200  New Mark
VAN100 21.21202

PTVLRM3  -1.0793 20.13270 -0.010 0.039 0.197  New Mark
PTVL 20.65002

PTVL_MET -1.4393 19.21071 0.010 0.055 0.234  New Mark
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1.10 Combined Comparisons

Examination of the level survey results do not show any significant changes in reduced levels from the
2011 survey. All indications are that no immediate or significant displacement of any of the deep
driven bench marks has occurred.

The reduced levels derived after the 2002 earthquake, which particularly impacted the Port Vila wharf
area, agree to approximately 1mm.

Table 1.2 Port Vila, Vanuatu — Deep Bench Mark final RL's for Precise Differential Levelling (1993 - 2006) and
EDM Height Traversing (2006 - 2012).

1993.0 2.8537 10.0886 3.5690

1994.0 2.8533 10.0894 3.5686

1995.2 2.8542 10.0883 3.5693 5.0085

19971 2.8554 10.0885 3.5702 5.0100

1998.2 2.8558 10.0892 3.5708 5.0087

1999.6 2.8545 10.0890 3.5703 5.0091 21.2136 36.1163

2001.2 2.8560 10.0894 3.5716 5.0112 21.2130 36.1159

2002.7 2.8489 10.0083 3.5637 4.9747 21.2133 36.1185 32.9096
2004.4 2.8498 10.0087 3.5642 4.9760 21.2127 36.1182 32.9092
2006.7  Destroyed 10.0083 3.5636 4.9729 21.2144 36.1213 32.9124

2006.7 10.0088 3.5628 4.9713 21.2130 36.1198 32.9111
2008.3 10.0082 3.5622 4.9744 21.2129 36.1194 32.9108
2009.9 10.0086 3.5636 4.9742 21.2132 36.1207 32.9115
2011.2 10.0085 3.5649 4.9769 21.2120 36.1192 32.9114
2012.8 10.0087 3.5666 4.9750 21.2120 36.1192 32.9110 20.6500

The 2012 RL of VANU is 33.8644

*The RL of the Reference Point VANU (ARP) is derived from adding the static height difference of 0.9534 (VANUBM to VANU)
to the 2012 levelled RL of VANUBM
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1.11 Vanuatu 2012 Reduced Levels

Table 1.3 Port Vila, Vanuatu — Reduced levels 2012 survey
Date: 16 — 21 October 2012
Datum: TGZ-ORSTOM (1993)

VAN3 23.5463 Stainless Steel Rod in Ground
VAN160 18.9868 Galvanised Bolt in Concrete
VAN210 11.5461 Stainless Steel Pin in Concrete
VAN143 13.0504 Stainless Steel Pin in Concrete
VAN2 10.0087 Stainless Steel Rod in Ground
VAN211 7.9996 Stainless Steel Pin in Concrete
VAN200 3.6730 Stainless Steel Pin in Concrete
VAN207 3.6799 Stainless Steel Pin in Concrete
VAN208 2.9879 Stainless Steel Pin in Concrete
VAN16 4.9750 Stainless Steel Pin

VAN14 3.5666 Galvanised Bolt on Concrete Wall
VAN204 22.5216 Stainless Steel Pin in Concrete
VAN132 17.2243 Stainless Steel Pin in Concrete
VAN201 16.2526 Stainless Steel Pin in Concrete
VAN154 20.0945 Metal Spike in Concrete
VAN209 22.2232 Stainless Steel Pin in Concrete
VAN202 24.1560 Stainless Steel Pin in Concrete
VAN205 31.0720 Stainless Steel Pin in Concrete
VAN164 33.7594 Stainless Steel Pin in Concrete
VAN206 35.7496 Stainless Steel Pin in Concrete
VAN138 35.7915 Stainless Steel Pin in Concrete
VAN166 34.3773 Galvanised Bolt in Concrete
VANUBM 32.9110 Stainless Steel Pillar Pin
*VANU 33.8644 Pillar Plate (ARP)

VAN100 21.2120 Stainless Steel Rod in Ground
PTVLBM 20.6500 Stainless Steel Pillar Pin

PTVL 21.6181 Stainless Steel Plate

VAN101 36.1192 Stainless Steel Rod in Ground
VANURM1 31.8511 Stainless Steel Rod in Ground
VANURM2 32.2248 Stainless Steel Rod in Ground
VANURM3 32.1067 Stainless Steel Rod in Ground
PTVLRMA1 21.6555 Stainless Steel Rod in Ground
PTVLRM2 20.8576 Stainless Steel Rod in Ground
PTVLRM3 20.1327 Stainless Steel Rod in Ground
PTVL_MET 19.2107 Top of Met Station

*The RL of the Reference Point VANU (ARP) is derived from adding the static height difference of 0.9534 (VANUBM to VANU)
to the 2012 levelled RL of VANUBM.
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1.12 Time Series of Bench Mark movement relative to Fixed Deep
Bench Mark VAN3

Precise Differential Levelling: 1993 - 2006 @ &¢———¢
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Relative Movement of Bench Mark
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2 Deep Bench Mark Locality Diagrams

SOUTH PACIFIC SEA LEVEL
N &
‘AusAID CLIMATE MONITORING PROJECT

Survey Bench Mark Record

Bench Mark Number: VAN2

Original Bench Mark Established by: Date: 04-11-91
National Tidal Centre Australia, Oceanographic Services,
Bureau of Meteorology, 25 College Rd, Kent Town, SA.

Existing Bench Mark Established by: Date:

Notes / References: Deep Survey Benchmark
This survey mark is in a good locality for GPS occupation.

Country: Vanuatu
Island: Efaté City: Port Vila

Marking and locality sketch

Bench Mark: 7.3m of 19mm diameter stainless steel capped rod driven to refusal.
Rod sheathed with 50mm diameter PVC pipe, filled with bentonite, for
0.5m. Top of mark 0.2m below ground level.

Locality sketch: Mark approximately 800m from the tide gauge station.

Not to scale Distances in Metres Magnetic bearings

Approved by: Geoscience Australia / SOPAC Date: December 2006
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SOUTH PACIFIC SEA LEVEL
N &
AusAlD CLIMATE MONITORING PROJECT

Survey Bench Mark Record

Bench Mark Number: VAN3

Original Bench Mark Established by: Date: 05-11-91
National Tidal Centre Australia, Oceanographic Services,
Bureau of Meteorology, 25 College Rd, Kent Town, SA.

Existing Bench Mark Established by:. Date:

Notes / References: Deep Survey Benchmark
This survey mark is in a good locality for GPS occupation.

Country: Vanuatu
Island: Efaté City: Port Vila

Marking and locality sketch

Bench Mark: 3.3m of 19mm diameter stainless steel capped rod driven to refusal.
Rod sheathed with 50mm diameter PVC pipe, filled with bentonite, for
0.5m. Top of mark 0.2m below ground level.

Locality sketch: Mark approximately 1800m from the tide gauge station.

J—

J1eyewiadng
aloJey uog Ny ol

Fiseheris &
Public Works Department
Workshop

siouy,a any

-l

Wharf RoaC g

IC

DEEP
BENCHMARK
VAN 3

Not to scale Distances in Metres Magnetic bearings

Approved by: Geoscience Australia / SOPAC Date: December 2006
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SOUTH PACIFIC SEA LEVEL
N\ &
"AusAlD CLIMATE MONITORING PROJECT

Survey Bench Mark Record

Bench Mark Number: VAN100
Date: Aug 1999

Original Bench Mark Established by:
National Tidal Centre Australia, Oceanographic Services,

Bureau of Meteorology, 25 College Rd, Kent Town, SA.
Date:

Existing Bench Mark Established by:

Notes / References: Deep Survey Benchmark
This survey mark is in a good locality for GPS occupation.

Country: Vanuatu
Island: Efate City: Port Vila

Marking and locality sketch

Bench Mark: 19mm diameter stainless steel capped rod driven to refusal.
Rod sheathed with 50mm diameter PVC pipe, filled with bentonite, for

0.5m. Top of mark on ground level.
Locality sketch: Mark approximately 2500m from the tide gauge station.

L
ASONRY NA
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ELECOM

(VANB2 ‘ @ JUNCTION
P

WITNESS MARK

Nl (KUMUL) HIGHWAY

5 AU BON MARCHE

70 KAIVITI LIl
HOTEL o
—F— VILA GARDEN
CENTRE

VANUATU MET.
OFFICE

Distances in Metres Magnetic bearings

Not to scale
Approved by: Geoscience Australia / SOPAC Date: December 2006
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SOUTH PACIFIC SEA LEVEL
N &
AusAID CLIMATE MONITORING PROJECT

Survey Bench Mark Record

Bench Mark Number: VAN101

Original Bench Mark Established by:. Date: Aug 1999
National Tidal Centre Australia, Oceanographic Services,
Bureau of Meteorology, 25 College Rd, Kent Town, SA.

Existing Bench Mark Established by:. Date:

Notes / References: Deep Survey Benchmark
This survey mark is in a good locality for GPS occupation.

Country: Vanuatu
Island: Efate City: Port Vila

Marking and locality sketch

Bench Mark: 19mm diameter stainless steel capped rod driven to refusal.
Rod sheathed with 50mm diameter PVC pipe, filled with bentonite, for
0.5m. Top of mark 0.1m below ground level.

Locality sketch: Mark approximately 3100m from the tide gauge station.
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Not to scale Distances in Metres Magnetic bearings
Approved by: Geoscience Australia / SOPAC Date: December 2006
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3 Vanuatu Reference Mark Locality Diagrams

VANUATU CGPS Station, Port Vila. — Reference Marks

REFERENCE MARKS
All RM’s are capped 20 mm stainless steel rods driven to refusal and

protected by 150 mm PVC pipe within circular poly carbonate valve boxes.
The valve box lids are approximately S0mm below ground level.

MN RM 1

355730 mag
19,75 metres

NOT TO SCALE |
BEARINGS MAGNETIC |
DISTANCES in METRES |

Mag. Declination = 11.5°

(September 2002) I.

" ANTENNA PILLAR

’//// ’l Iﬂ -0 ’nﬂg
226°30" mag ! 19.72 metres

20.45 metres ’f —e
~ / RM 2
,/’/ Cable Run
4 002 “mag
¢ 34. Smetres

RM 3
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Buildings

VANUATU CGPS Station, Port Vila. — RM 1

REFERENCE MARKS

All RM’s are capped 20 mm stainless steel rods driven to refusal and
protected by 150 mm PVC pipe within circular poly carbonate valve boxes.
The valve box lids are approximately S0mm below ground level.
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VANUATU CGPS Station, Port Vila. —RM 2

REFERENCE MARKS

All RM’s are capped 20 mm stainless steel rods driven to refusal and
protected by 150 mm PVC pipe within circular poly carbonate valve boxes.
The valve box lids are approximately S0mim below ground level.
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VANUATU CGPS Station, Port Vila. —RM 3

REFERENCE MARKS

All RM’s are capped 20 mim stainless steel rods driven to refusal and
protected by 150 mm PVC pipe within circular poly carbonate valve boxes.
The valve box lids are approximately 50mm below ground level.
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4 Temporary Holding Mark Locality Diagrams

COUNTRY:

Vanuatu

ISLAND: Efate
CITY: Port Vila

L.D.P. 713
POINT NO. VAN 160

PROJECT: SPSLCMP

SURVEYOR: S Yates & A Lal

DATE: 07-09-06

Kanpai Jopanese

Restaurant | Vanda Marine &
S T General Engineering
T~ | Workshop

/\ ~
/4_/ ) /—EANANANNNNNNNNNY

300
Telacom Pit with 5%
Witness Moark QLT IN CONCRETE

TO ORGIN
GAS STN

WHARF ROAD

TO DHL

Il 7777777777777 777777777

AN

Snoopy's

AARARARARRE LR RN

Warehouse Warehouse
COUNTRY: ISLAND: Efate L. D. P. 715
Vanuatu CITY: Port Vila POINT NO. VAN 143

PROJECT: SPSLCMP

SURVEYOR: S Yates & A Lal

DATE: 07-09-06

VYegetated Cliff

——

TO ORIGIN GAS
STN DEPOT

WHARF ROAD

e

TO WHARF

:\\\\\\\\\\\\\\\\\\\\\\\\\
O
THATCHED BUS SHELTER

ANANNNY

STAINLESS STEEL 4
PIN IN CONCRETE

g
100 P

ARRARRRRRRR]

A
N W W, W . W VO, W . W W, . O W . W W W W O W W LW W

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

21



COUNTRY: ISLAND: Efate
Vanuatu CITY: Port Vila

L. D. P. 813
POINT NO. VAN 200

PROJECT: SPSLCMP | SURVEYOR: S Yates & A Lal| DATE: 02-04-08

Vegetated CIiff \; 3

R S/S CUP HEAD BOLT

TO CONTAINE IN CONGRETE WHARF ROAD ——
YARD —=— TO WHARF
———
HTTCS RS SR AN NN R
IFIRA 52 # R /109
OFFICE S SECURITY
HOUSE
COUNTRY: ISLAND: Efate L. D. P. 720
Vanuatu CITY: Port Vila

POINT NO. VARIOUS

PROJECT: SPSLCMP| SURVEYOR: S Yates & A Lal | DATE: 01-04-1

Vegetated Cliff

ez

TC IFIRA WHARF ROAD —
OFFICE TO WHARF
STAINLESS STEEL PIN S/STEEL BOLT
IN CONCRETE (VAN127) CUP HEAD IN
— ; / Y y / —|200 @ CONCRETE
S FTTTLETN (VAN20D)
\ [~ SHELTERY]
YIYFIIYIS.
~
IFIRA STEEL \
YARD \\
i

22

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012



COUNTRY:
Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 910
POINT NO. VAN 204

PROJECT: SPSLCMP

SURVEYOR: A Woods & A Lal

DATE: 29-09-09

STAINLESS STEEL CUP
HEAD BOLT IN CONCRETE

DEEP BENCHMARK
VAN 3

TO WHARF

(VAI:1204)
To Au Bon Maorche \ Rue D'Artois
Supermarket
Fence
pel
o
(=}
or
ol |E Fiseheris &
@12 Public Works Department
Q| I” Workshop
<C
COUNTRY: ISLAND: Efate L. D. P. 814
Vanuatu CITY: Port Vila POINT NO. VAN 201

PROJECT: SPSLCMP

SURVEYOR: S Yates & A Lal

DATE: 02-04-08

STORE
ANANNNNANNNG

ANNANNNNNNYN

BUILDING
ST. MICHAEL DISCOUNT E 3
RENTAL CAR CO. L Ll
ANNMAND

AR

CAANNANN N NNANNY

AR R AR RRR AR

MOTOR y
TRADERS g
P
A

————

To Au Bon Marche
Supermarket

Rue D’Artois

—— B

TO WHARF

®—5/S CUP HEADBOLT

IN CONCRETE ON

E/Pol
(S.-l:e;: EE\ITRY OF DRIVEWAY

r] ] J i rl
7

rl ¥ I i f
7 7 7 7 T L L T T

T

[} T ¥ [ T

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

23



COUNTRY:
Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 725
POINT NO. VAN 154

PROJECT: SPSLCMP

SURVEYOR: S Yates & A Lal

DATE: 07-09-06

VIDEC EZY
SAP—I:;LLTREY I AU BON MARCHE
R HARDWARE
f”yf”’””\‘ MAMAUNN AN Y VNN NN NN NN
Y J ‘R ww-
I~ YNNI ID. T -1
N J  sTAnLEss 7 d o N
N ~ J— 1
N J STEEL [/ -~
N N PNIN | X
NIV ES, CONCR TE! L :
=z
sren® | E |
10 DISCOUNT CAR Rue D'Artois TO ROUND-ABOUT
jwe)
Az
Az
bE
COUNTRY: ISLAND: Efate L. D. P. 726
Vanuatu CITY: Port Vila POINT NO. VAN 209

PROJECT: SPSLCMP

SURVEYCOR: S Yates & A Lal

DATE: 01-04-1

AU BON MARCHE
SUPERMARKET

VA W W, W W W U W . W V. W . W .

———

TO DISCOUNT Rue D'Artois TO L’ANGUEDOC
CAR RENTALS S/STEEL CUP STREET —=
HEAD IN~/

CONCRETEW

(VAN209) GROUND
< SR
2 g g :/_A'PIZZERIA
— - E L-
= o 2 3 SEAF0OD
iy z L g RESTAURANT
= © A
™ BN NS A N M

24

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012




COUNTRY:

Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 815
POINT NO. VAN 202

PROJECT: SPSLCMP

SURVEYOR: S Yates & A Lal| DATE: 05-04-08

ISLAND INTERIOR
& VILA HAND PRINTS

AAANANNNNNNNNNNYN

E/Pole
(STEEL)

<

133418
J003NINY.T

——

————

Rue D’Artois TO ROUND-ABOUT

TO MUSEUM .
=
| 5 [T o e wo
— 9 (VAN 202)
< = MASONRY NAIL
BUILDING Bl T | N CONCRETE
=
I
COUNTRY: ISLAND: Efate L. D. P. 9N
Vanuatu CITY: Port Vila POINT NO. VAN 208

PROJECT: SPSLCMP

SURVEYOR: A Woods & A Lal DATE: 01-04-11

et

/,[/I/I
» SECURMY | S/STEEL CUP
/ HOUSE | HEAD BOLT WHARF
/\ @———————N CONCRETE
WHARF
WHARF ROAD AN GATE
TO IFIRA = "-_/_/_

E/Pole T

(STEEL)

SEA

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

25



COUNTRY: ISLAND: Efate
Vanuatu CITY: Port Vila

L. D. P. 731
POINT NO. VAN 164

PROJECT: SPSLCMP | SURVEYOR: S Yates & A Ladl

DATE: 07-09-06

[12]
x
E? o
ol| =«
z Q PARLIAMENT
S COMPLEX
2 w
ol O CONCRETE
o POSTS
Q
<< f———F———FF
METAL 300
—— PN N Rue D'Artois —
TO MUSEUM GROUND TO ROUND-ABOUT
VANUATU
CULTURAL
CENTRE
COUNTRY: ISLAND: Efate L D. P. 732
Vanuatu CITY: Port Vila POINT NO. VARIOUS

PROJECT: SPSLCMP| SURVEYOR: S Yates & A Lal

DATE: 07-09-06

VAN 138:- STAINLESS STEEL PIN IN CONCRETE
VAN 151:- MASONRY NAIL IN CONCRETE

VAN 165:- BOLT ON LIGHT POLE

VAN 166:- BOLT ON LIGHT POLE

LIGHTS ON POLES FIXED ON CONCRETE PADS

VAN 151 VAN 166 VAN 165
CONCRETE DRIVEWAY
/ 4 % /" /- /s /!
AR VANUATU™
CATERING |
& CGPS |
STATION
PARLIAMENT BUILDING
|

f

TO ROUND-ABOUT

AN 138

Rue D'Artois

TO MUSEUM

26

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012




COUNTRY: ISLAND: Efate L D. P. 815
Vanuatu CITY: Port Vilg BOINT NO. WAN 2072
FEQJECT: SPSLCMP | SURVEYOR: 5 Yates & A Lal| DATE: 05-04-08

v
L’. ISLAND INTERIOR

r/’ B VILA HAND PRINTS
Ft

»f

vegetoted CHFT
{mimwt}‘}‘

SECURITY
/ / HOUSE -1
|} =

-
ﬂg R A A A N N Y
‘ ﬁﬁ |E.l"F‘|
= (STEEL!
| =l H
— b
T0 MUSEUM ~ Rue DiArtols TO ROUND-ABOUT
- ——%/5 CUP HEAD BOLT
STEED) = E/fale N CONCRETE
= ok (VAN 202)
o 2 |MASONRY NAIL
BUILDING E i R A
2
K |
2
COUMNTRY: [SLAMND: Efate L. DO P. o1
Vanuatu CITY: Port Vila BOINT MO, WAN 703
FEODJECT: SPSLCMP | SURVEYOR: A Woods & A& Lal DATE: 29-092-09
*LJ'GU‘U’
}G‘i}} M‘ML[}LJ
\tach
ﬁa‘
—-"____;_____.J_——-f-—

/,:__ , —

CUP HEAD BOLT
IN CONCRETE

Y WHARF
[ MAIN GATE

WHARF ROAD
IFIRA
TC. R 9
E/Eole
{STEEL}

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

27



COUNTRY: ISLAND: Efgte L. D. P. 816
Vanuatu CITY: Port Vila POINT NO. VAN 16

PROJECT: SPSLCMP | SURVEYOR: S Yates & A Lal | DATE: 07-04-08

SEA

JETTY

BOL.T IN FLANGE (VAN 16)

SEA (O rev SEA
ENVIRONMENTAL TUBE

STEPS

£F77 7575757775757 077

PORTS OFFICE & WHARF AREA

STORAGE SHED
COUNTRY: ISLAND: Efate L. D. P. B17
Vanuatu CITY: Port Vilg POINT NO. VAN 14

PROJECT: SPSLCMP | SURVEYOR: S Yates & A Lal | DATE: 07-04-08

JETTY
SEA
STEPS
LT L TIDE L
GAUGEEE] |
: HUT X
BOLT IN WALL |

(VAN 14)— @[S S SN TSRS NSSIINTH
-1

CHARBOUR MASTERE
WHARF AREA E& PORTS OFFICE 4

A
# ~1
EANA S AN NN N NN AN AN AN W

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012



COUNTRY:
Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 912
POINT NO. VAN 132

PROJECT: SPSLCMP

SURVEYOR: A Woods & A Lal

DATE: 29-09-09

TO PORT VILA TERMINAL
AR AR R AR R RNy

STAINLESS STEEL
PIN IN CONCRETE

NNAVANNNNNN

JCK
CLOTHING
CENTRE

AANSYNNYNNYS

KN N S NS NN AN AN X

E/Pole
(STEEL)

4

——

Rue D'Artois

TO PUBLIC WORKS DEPCT

——

TO PACIFIC DEPOT

VACANT LAND

(BUILDING UNDER CONSTRUCTION)

COUNTRY:

Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 913
POINT NO. VAN 205

PROJECT: SPSLCMP

SURVEYOR: A Woods & A Lal

DATE: 29-09-09

RESIDENCE | MELANESIAN |
4 HOTEL +
BLOCK WALL - -
] L L L ] L ' L L
o "EBole’ | E/Pole )
STAINLESS STEEL—-@(STEELJ (STEEL)

CUP HEAD BOLT

IN CONCRETE .
—_ Rue D’Artois R
TO AU BON MARCHE TO PARLIAMENT COMPLEX
BUGGY FUN BUDGET
RENTAL YARD RENT-A-CAR
OFFICE

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

29



COUNTRY:

Vanuatu

ISLAND: Efate

CITY: Port Vila

L. D. P. 725
FOINT WO, VAN 154

PROJECT: SPSLCMP

SURVEYOR: 5 Yates & A La

[

DATE: O7-08-08

VIDED EZY
SATELLITE TV

AU BON MARCHE

W
LlBﬁAR HARDWARE
SRR UL A AN AR AN AN AN
s/ 3 P
T -~ «—A—8F SERVICE
I~ = STAINLESS r/" . STATION
iy N STEEL [,
[~ : FIN IN | == i
N CONCR TEi ; :
E /%l P=
sreen® & i
——— .
5 iT . [ ol
LENE:E'EUN At Rue DiArtois 10 ROUND-ABOUT
! L | .
- |ml:.‘-|
| == |
|2
mzZ |
II iz |
COUNTRY: [SLAND: Efate L. D P. 726
Vanuatu CITY: Pert Vila

FOINT WO, VAN 134

PROJECT: SPSLOMP

SURVEYOR: 5 Yates & A Lal

DATE: Q/-08-08

AU BON MARCHE
SUPERMARKET

W O O W W W

——

TO DISCOUNT

CAR RENTALS

Kue [D'Artois

TO L*ANGUEDOC
STREE]

- —
= GAROUN
| - AR
ac ” y
=z
| 23 | |EF .4
m = |- Lol “1
rm &3 e
= l’; = -
= i L 1
=
P St N ]

FSTAINLESS STEEL

FIN IN CONCRETE

L AFIZIERIA
SEAFQQD
RESTAURANT

30

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012




COUNTRY:
Vanuatu

ISLAND: Efate
CITY: Port Vila

L. D. P. 914
POINT NO. VAN 206

PROJECT: SPSLCMP | SURVEYOR: A Woods

& A Ladl DATE: 29-09-09

VANUATU
MUSEUM

ACCESS ROAD

~—

———

TO ROUND-ABOUT  sEpTs

CONCRETE Rue D'Artois

——il——

TO MELANESIAN HOTEL

DEEP BENCHMARK
(VAN 101)

YA e
~

[~
. SECURITY~
. HUT ]

v s 2 2 7 N

STAINLESS STEEL
CGUP HEAD BOLT
N CONCRETE
(VAN 206)

0—0——0
PARLIAMENT

HOUSE
MAIN ENTRANCE

PARLIAMENT COMPOUND & BUILDING

EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012

31



5 References

Rueger, J.M. & Brunner, F.K. 1982, ‘EDM Height Traversing versus Geodetic Levelling’, The Canadian
Surveyor, vol. 36, no. 1, pp. 69-87.

Inter-Government Committee on Surveying and Mapping (ICSM) 2002, Standards and Practices for
Control Surveys, SP1, Ver. 1.5, May 2002.

32 EDM Height Traversing Levelling Survey Report — Port Vila, Vanuatu, October 2012



	Cover

	Title

	Verso

	Contents
	1  Introduction
	1.1 The Survey
	1.2 Bench Mark Locations – Port Vila
	1.3 The Vanuatu Datum
	1.4 Equipment
	1.5 Method
	1.6 Survey Support
	1.7 Issues
	1.8 Description of Marks – Port Vila, Vanuatu
	1.9 Comparisons between 2012 and 2011 EDM Surveys
	1.10 Combined Comparisons
	1.11 Vanuatu 2012 Reduced Levels
	1.12 Time Series of Bench Mark movement relative to Fixed Deep Bench Mark VAN3

	2  Deep Bench Mark Locality Diagrams
	3  Vanuatu Reference Mark Locality Diagrams
	4  Temporary Holding Mark Locality Diagrams
	5  References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.7

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /ACaslonPro-Bold

    /ACaslonPro-BoldItalic

    /ACaslonPro-Italic

    /ACaslonPro-Regular

    /ACaslonPro-Semibold

    /ACaslonPro-SemiboldItalic

    /AdobeArabic-Bold

    /AdobeArabic-BoldItalic

    /AdobeArabic-Italic

    /AdobeArabic-Regular

    /AdobeFangsongStd-Regular

    /AdobeFanHeitiStd-Bold

    /AdobeGothicStd-Bold

    /AdobeHebrew-Bold

    /AdobeHebrew-BoldItalic

    /AdobeHebrew-Italic

    /AdobeHebrew-Regular

    /AdobeHeitiStd-Regular

    /AdobeKaitiStd-Regular

    /AdobeMingStd-Light

    /AdobeMyungjoStd-Medium

    /AdobeSongStd-Light

    /AGaramondPro-Bold

    /AGaramondPro-BoldItalic

    /AGaramondPro-Italic

    /AGaramondPro-Regular

    /Aharoni-Bold

    /Algerian

    /Andalus

    /AngsanaNew

    /AngsanaNew-Bold

    /AngsanaNew-BoldItalic

    /AngsanaNew-Italic

    /AngsanaUPC

    /AngsanaUPC-Bold

    /AngsanaUPC-BoldItalic

    /AngsanaUPC-Italic

    /Aparajita

    /Aparajita-Bold

    /Aparajita-BoldItalic

    /Aparajita-Italic

    /ArabicTypesetting

    /Arial-Black

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialUnicodeMS

    /BaskOldFace

    /Batang

    /BatangChe

    /Bauhaus93

    /BellMT

    /BellMTBold

    /BellMTItalic

    /BerlinSansFB-Bold

    /BerlinSansFBDemi-Bold

    /BerlinSansFB-Reg

    /BernardMT-Condensed

    /BirchStd

    /BlackoakStd

    /BodoniMTPosterCompressed

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BradleyHandITC

    /BritannicBold

    /Broadway

    /BrowalliaNew

    /BrowalliaNew-Bold

    /BrowalliaNew-BoldItalic

    /BrowalliaNew-Italic

    /BrowalliaUPC

    /BrowalliaUPC-Bold

    /BrowalliaUPC-BoldItalic

    /BrowalliaUPC-Italic

    /BrushScriptMT

    /BrushScriptStd

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /Calibri-Light

    /Calibri-LightItalic

    /CalifornianFB-Bold

    /CalifornianFB-Italic

    /CalifornianFB-Reg

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /Centaur

    /Century

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /ChaparralPro-Bold

    /ChaparralPro-BoldIt

    /ChaparralPro-Italic

    /ChaparralPro-Regular

    /CharlemagneStd-Bold

    /Chiller-Regular

    /ColonnaMT

    /ComicSansMS

    /ComicSansMS-Bold

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /CooperBlack

    /CooperBlackStd

    /CooperBlackStd-Italic

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CordiaNew

    /CordiaNew-Bold

    /CordiaNew-BoldItalic

    /CordiaNew-Italic

    /CordiaUPC

    /CordiaUPC-Bold

    /CordiaUPC-BoldItalic

    /CordiaUPC-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /DaunPenh

    /David

    /David-Bold

    /DFKaiShu-SB-Estd-BF

    /DilleniaUPC

    /DilleniaUPCBold

    /DilleniaUPCBoldItalic

    /DilleniaUPCItalic

    /DokChampa

    /Dotum

    /DotumChe

    /Ebrima

    /Ebrima-Bold

    /EstrangeloEdessa

    /EucrosiaUPC

    /EucrosiaUPCBold

    /EucrosiaUPCBoldItalic

    /EucrosiaUPCItalic

    /EuphemiaCAS

    /FangSong

    /FootlightMTLight

    /FranklinGothic-Medium

    /FranklinGothic-MediumItalic

    /FrankRuehl

    /FreesiaUPC

    /FreesiaUPCBold

    /FreesiaUPCBoldItalic

    /FreesiaUPCItalic

    /FreestyleScript-Regular

    /FrenchScriptMT

    /Gabriola

    /Garamond

    /Garamond-Bold

    /Garamond-Italic

    /Gautami

    /Gautami-Bold

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /GiddyupStd

    /Gisha

    /Gisha-Bold

    /Gulim

    /GulimChe

    /Gungsuh

    /GungsuhChe

    /HarlowSolid

    /Harrington

    /HighTowerText-Italic

    /HighTowerText-Reg

    /HoboStd

    /Impact

    /InformalRoman-Regular

    /IrisUPC

    /IrisUPCBold

    /IrisUPCBoldItalic

    /IrisUPCItalic

    /IskoolaPota

    /IskoolaPota-Bold

    /JasmineUPC

    /JasmineUPCBold

    /JasmineUPCBoldItalic

    /JasmineUPCItalic

    /Jokerman-Regular

    /JuiceITC-Regular

    /KaiTi

    /Kalinga

    /Kalinga-Bold

    /Kartika

    /Kartika-Bold

    /KhmerUI

    /KhmerUI-Bold

    /KodchiangUPC

    /KodchiangUPCBold

    /KodchiangUPCBoldItalic

    /KodchiangUPCItalic

    /Kokila

    /Kokila-Bold

    /Kokila-BoldItalic

    /Kokila-Italic

    /KozGoPr6N-Bold

    /KozGoPr6N-ExtraLight

    /KozGoPr6N-Heavy

    /KozGoPr6N-Light

    /KozGoPr6N-Medium

    /KozGoPr6N-Regular

    /KozGoPro-Bold

    /KozGoPro-ExtraLight

    /KozGoPro-Heavy

    /KozGoPro-Light

    /KozGoPro-Medium

    /KozGoPro-Regular

    /KozMinPr6N-Bold

    /KozMinPr6N-ExtraLight

    /KozMinPr6N-Heavy

    /KozMinPr6N-Light

    /KozMinPr6N-Medium

    /KozMinPr6N-Regular

    /KozMinPro-Bold

    /KozMinPro-ExtraLight

    /KozMinPro-Heavy

    /KozMinPro-Light

    /KozMinPro-Medium

    /KozMinPro-Regular

    /KristenITC-Regular

    /KunstlerScript

    /LaoUI

    /LaoUI-Bold

    /Latha

    /Latha-Bold

    /LatinWide

    /Leelawadee

    /Leelawadee-Bold

    /LetterGothicStd

    /LetterGothicStd-Bold

    /LetterGothicStd-BoldSlanted

    /LetterGothicStd-Slanted

    /LevenimMT

    /LevenimMT-Bold

    /LilyUPC

    /LilyUPCBold

    /LilyUPCBoldItalic

    /LilyUPCItalic

    /LithosPro-Black

    /LithosPro-Regular

    /LucidaBright

    /LucidaBright-Demi

    /LucidaBright-DemiItalic

    /LucidaBright-Italic

    /LucidaCalligraphy-Italic

    /LucidaConsole

    /LucidaFax

    /LucidaFax-Demi

    /LucidaFax-DemiItalic

    /LucidaFax-Italic

    /LucidaHandwriting-Italic

    /LucidaSansUnicode

    /Magneto-Bold

    /MalgunGothic

    /MalgunGothicBold

    /MalgunGothicRegular

    /Mangal

    /Mangal-Bold

    /Marlett

    /MaturaMTScriptCapitals

    /Meiryo

    /Meiryo-Bold

    /Meiryo-BoldItalic

    /Meiryo-Italic

    /MeiryoUI

    /MeiryoUI-Bold

    /MeiryoUI-BoldItalic

    /MeiryoUI-Italic

    /MesquiteStd

    /MicrosoftHimalaya

    /MicrosoftJhengHeiBold

    /MicrosoftJhengHeiRegular

    /MicrosoftNewTaiLue

    /MicrosoftNewTaiLue-Bold

    /MicrosoftPhagsPa

    /MicrosoftPhagsPa-Bold

    /MicrosoftSansSerif

    /MicrosoftTaiLe

    /MicrosoftTaiLe-Bold

    /MicrosoftUighur

    /MicrosoftYaHei

    /MicrosoftYaHei-Bold

    /Microsoft-Yi-Baiti

    /MingLiU

    /MingLiU-ExtB

    /Ming-Lt-HKSCS-ExtB

    /Ming-Lt-HKSCS-UNI-H

    /MinionPro-Bold

    /MinionPro-BoldCn

    /MinionPro-BoldCnIt

    /MinionPro-BoldIt

    /MinionPro-It

    /MinionPro-Medium

    /MinionPro-MediumIt

    /MinionPro-Regular

    /MinionPro-Semibold

    /MinionPro-SemiboldIt

    /Miriam

    /MiriamFixed

    /Mistral

    /Modern-Regular

    /MongolianBaiti

    /MonotypeCorsiva

    /MoolBoran

    /MS-Gothic

    /MS-Mincho

    /MSOutlook

    /MS-PGothic

    /MS-PMincho

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /MVBoli

    /MyriadPro-Bold

    /MyriadPro-BoldCond

    /MyriadPro-BoldCondIt

    /MyriadPro-BoldIt

    /MyriadPro-Cond

    /MyriadPro-CondIt

    /MyriadPro-It

    /MyriadPro-Regular

    /MyriadPro-Semibold

    /MyriadPro-SemiboldIt

    /Narkisim

    /NiagaraEngraved-Reg

    /NiagaraSolid-Reg

    /NSimSun

    /NuevaStd-BoldCond

    /NuevaStd-BoldCondItalic

    /NuevaStd-Cond

    /NuevaStd-CondItalic

    /Nyala-Regular

    /OCRAStd

    /OldEnglishTextMT

    /Onyx

    /OratorStd

    /OratorStd-Slanted

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Papyrus-Regular

    /Parchment-Regular

    /PlantagenetCherokee

    /Playbill

    /PMingLiU

    /PMingLiU-ExtB

    /PoorRichard-Regular

    /PoplarStd

    /PrestigeEliteStd-Bd

    /Pristina-Regular

    /Raavi

    /Ravie

    /Rod

    /RosewoodStd-Regular

    /SakkalMajalla

    /SakkalMajallaBold

    /SegoePrint

    /SegoePrint-Bold

    /SegoeScript

    /SegoeScript-Bold

    /SegoeUI

    /SegoeUI-Bold

    /SegoeUI-BoldItalic

    /SegoeUI-Italic

    /SegoeUI-Light

    /SegoeUI-SemiBold

    /SegoeUISymbol

    /ShonarBangla

    /ShonarBangla-Bold

    /ShowcardGothic-Reg

    /Shruti

    /Shruti-Bold

    /SimHei

    /SimplifiedArabic

    /SimplifiedArabic-Bold

    /SimplifiedArabicFixed

    /SimSun

    /SimSun-ExtB

    /SnapITC-Regular

    /Stencil

    /StencilStd

    /Sylfaen

    /SymbolMT

    /Tahoma

    /Tahoma-Bold

    /TektonPro-Bold

    /TektonPro-BoldCond

    /TektonPro-BoldExt

    /TektonPro-BoldObl

    /TempusSansITC

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /TraditionalArabic

    /TraditionalArabic-Bold

    /TrajanPro-Bold

    /TrajanPro-Regular

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Tunga

    /Tunga-Bold

    /Utsaah

    /Utsaah-Bold

    /Utsaah-BoldItalic

    /Utsaah-Italic

    /Vani

    /Vani-Bold

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /Vijaya

    /Vijaya-Bold

    /VinerHandITC

    /Vivaldii

    /VladimirScript

    /Vrinda

    /Vrinda-Bold

    /Webdings

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /ZWAdobeF

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [300 300]

  /PageSize [612.000 792.000]

>> setpagedevice




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




