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The setting

Establishing control has been
a very challenging enterprise

in the PNG Oilfields

Some of the most rugged
topography on the planet

Some of the highest rainfall
on the planet

Land ownership issues

Logistically and physically
challenging environment

for surveying



Taim bipo

Surveyors amongst the first outsiders
to visit and map the PNG Oilfields

= incredibly dense & tough vegetation,
debris, sinkholes, moss mattress =
inclement conditions for surveyors and
chainmen

need trig control on remote, cold, wet and
almost inaccessible high peaks (no GPS)

Lots of waiting time for clear weather

Very, very expensive
(helicopters, labour, equipment)

Rugged (karst) terrain, torrential rainfall



What PNG looks like at 3000m



And that was not all!

Laborious reduction and checking of
obs in very basic fly camps

Added difficulty due to very high
deflection of the vertical, atmospheric
differences and scale factor variations

The establishment of AGD66 control in
the PNG Oilfields is a testament to the
determination, stamina and skill of the
earlier surveyors to get accurate
coordinates lists and levels for Oil & Gas

Very basic calculators
(no PCs or laptops)



Survey underpins almost every
aspect of a resource project

Aerial survey control (and now LiDAR)

Village mapping, clan boundaries

Geological mapping, gravimetric surveys,
magnetic, seismic imaging control

Environmental and heritage surveys

Setout of asbuilt surveys of exploration
wells and associated infrastructure

Topographic surveys

Pipelines, power reticulation,
production facilities



Other problems surveyors face

Lack of understanding of importance of
surveying, field requirements and logistics at
management level

Seen but not heard, so costs are pushed
down. At what cost though??

Loss of information, lack of communication
and reporting of datum information at
each change of phase of development

Outside surveyors not connecting new
surveys to old control !!!



early 1960s

National
Mapping
(NM/J/..)

National
Mapping
trig stations

MRA101
Tellurometers

including
Hiran 23
established by
US

Not closed
to a tide gauge!



AM series network

late 1960s

Alan Mail
surveys
for BP

Australian
Army
(RASvy)

AA series

AERODIST



1970s - 1990s

AA Transit
Doppler

SSL
Seismic
Surveys

Carson
Pratt
Surveys
(CP stations)

NORTECH
(GPS)

14 m error detected in earlier heighting

Arman Larmer
Surveys

Theodist
(Patrick O’Connor)



2005 GAS FEED

Front-End Engineering & Design
for LNG Export pipeline to Australia

Required 5 cm accurate control on same datum

PNG94 (PSM 5583 Kikori) chosen as horizontal
datum and Kumul 34 chosen as vertical datum
(with EGM96 geoid)

Geodetic surveys undertaken by Arman Larmer
Surveys and Asia Pacific Surveys

Staff & equipment from DSLS UniTech

Quickclose for validation & finalisation

FUGRO Spatial - LiDAR survey (30 cm accurate DTM)



Some problems
with the 2005 survey

Baselines not interconnected (cost)

Insufficient observation times

Poor connections to earlier survey control

uncertainty in site velocities

no validation of geoid model by levelling

8 cm horizontal  30 cm MSL achieved



Map of the PNG Oilfields now



2007 Oil Search Review

Problems identified and confusion of
datums used (horizontal & vertical)

Quickclose contracted to undertake review of all
aspects of surveying and validate datums used

compute AGD66 to PNG94 parameters in the Oil
Fields for Oil Search GIS team

Extensive study of existing reports, collation of
survey information, sketches etc..

Discussions with Fred Pratt on historical aspects

Liaison and planning

Surveys conducted in August and December 2007



2007
Network



Juha validation - Height of wet season!



Juha PRM 1 and 2



Juha 4

new PSM



MORO



HIDES



Hides Gas and
setting



GOBE
& COBRA



AIRD HILLS



KUMUL
Platform



Site velocities for AUSPOS
& OmniSTAR

Kopi, Kikori, Kumul, Gobe

E 0.034 m/yr  N 0.054 m/yr

Kutubu, Moro, Iagifu, Moran

E 0.033 m/yr  N 0.054 m/yr

Hides, Juha

E 0.032 m/yr  N 0.054 m/yr

AUSPOS & OmniSTAR solutions
converted to PNG94



Mean Sea Level (MSL)

Compared EGM96 and PNG Geoid

zero order correction based on
Kumul 34    tidal observations

MSL = EGM96 - 0.87 m

EGM96 geoid equivalent to PNG Geoid
at 1 metre in the Oilfields

Offsets computed from EGM96(Kumul)
to existing height datums in the Oil fields

Geometric levelling still required for
improved heighting accurcy



MSL differences



AGD66 to PNG94
transformation parameters



Final PNG94 coordinates list



The Future LNG FEED 2008



Thank
you

Tomorrow: Workshop - Using GPS to connect to PNG94


