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Deriving the relationship of
mine site coordinates to GDA



• Compliance with the Section 59 of the COAL 
MINING SAFETY AND HEALTH REGULATION 
2001

• Unacceptable business risk for uncertain 
benefits

• In 2000, unknown relationship to Mine 
coordinates (AMG 66)

GDA – Why & Why nots?



• Noticeable impacts of being different
• GDA is now well represented
• Government services available
• Web delivered spatial information
• Other sources of data

GDA – What has changed?



Goonyella Riverside Mine
AMG 66  for 40 years

• 1970 – DME Survey (Goonyella)

• 1976 – ASO Survey (Goonyella)

• 1981 – Riverside Mine
• 1980’s – Traverse networks
• 1987 – DME GPS Survey0.6m



Goonyella Riverside Mine
AMG 66  for 40 years

• 1970 – DME Survey (Goonyella)
• 1976 – ASO Survey (Goonyella)
• 1981 – Riverside Mine
• 1980’s – Traverse networks
• 1987 – DME GPS Survey
• 1989 – Mine’s Amalgamated 
• 1990’s – Static / Rapid Static GPS
• 1999 – GPS base station
• 2000/2002 – DNR Survey/GDA
• 2009 – GDA from base station



• Simple Block Shift
• Affine transformation (site calibration) 
• 3D Similarity transformation (7P’s) 
• NTv2 distortion grids

AGD to GDA methods



• Data format developed by the Geodetic 
Survey of Canada 

• Transformation between Datums by 
interpolation 

• Removes local distortions in AGD
• Available from government web sites
• BMA mine sites are included 

What is a distortion grid file?



Grid Interpolation

Graphic copied from the ICSM Information sheet: 



• AMG to MGA for Statutory Plans
• Used PSMs  from the DNR survey
• GDA from distortion grid using the 

GEOD program
• Average shift values calculated

Deriving Block Shifts



Deriving Block Shifts - 2002



GEOD Program



GDay Program



100K PSMs

• Network of PSMs (Horizontal Order 0, Class 2A)

• DNR geodetic data base (updated April 2008)

• Access info from DME’s Interactive GIS
http://www.dme.qld.gov.au/mines/tenure_maps.cfm



GIS Info Site
http://www.dme.qld.gov.au/mines/tenure_maps.cfm

The output data table from this 
application can be copied and 
pasted directly into Excel. 



100K PSMs



External GDA Checks

In 2008, there were 3 independent checks 
consisting of one or more mine control points 
being measured as part of projects external to 
the Mine.  



GDA for RTK Base Stations

• Another GPS Base plus telemetry in 2009
• 50+ RTK guidance and survey systems
• Establish GDA using AusPos Service
• Localisation transformations derived
• Checked against 100k PSMs
• All equipment cut over



AusPos Service

• AUSPOS is a free government on-line GPS post-
processing service. 

• Logged files are uploaded in RINEX format



What is RINEX?

• Receiver Independent Exchange Format
• For processing in various software
• Binary GPS receiver log files converted by 

utility applications (usually a free download)

• Consists of 3 text files
– Observation Data File (measurements)
– Navigation Message File (Orbit Info)
– General Data (Meteorological)



Localisation - MGA to AMG

• 3 permanent antennas were AusPos’ed
• 200+ hours of static logging over 8 weeks



7 Parameters - MGA to AMG

• Block shift from differences in Geocentric 
X,Y,Z  coordinates (GDA – site WGS)

• Original site parameters adjusted



Checking AMG coordinates

• Accuracy checked on control stations

• Probable displacement about 30mm 



Going forward

• GDA base stations
• Submission of Statutory Plans in GDA 
• VGPS for the Bowen Basin??
• Is there enough confidence to migrate?



QUESTIONS


