
Wide Area Gamma Radiation Mapping:

Is Australia Ready in an Emergency?



ARPANSA respectfully acknowledges the 
Traditional Owners and Custodians of Country 

throughout Australia and their continuing 
connection to land, waters and community. We 

pay our respect to them and their cultures, and to 
Elders past and present.



Mission execution
Commonwealth agencies start looking

31 Jan – 1 Feb 2023

6 Commonwealth Teams join search:

Team ALPHA Defence

Team BRAVO ANSTO

Team CHARLIE ANSTO

Team DELTA ANSTO

Team ECHO ARPANSA

Team FOXTROT ARPANSA

All teams drove between 50 – 70 km/h



AGMS (DARKmap)

• The AGMS is used to quickly measure and assess the 

intensity of gamma emitting radioisotopes over a wide area. 

• The system can be either vehicle mounted or carried on foot.

• Outputs 8 filetypes at the end of a survey – high redundancy

• Calculates Air Kerma dose rate – energy weighted



How the mapping system works



SPECIFICATIONS 

Scintillators

• NaI

• 6” x 4”

• 3” x 3”

• 2” x 2”

• 16” x 4” x 4”

• LaBr

• 1” x 4”

MCA

• Ortec DigiBase
• 1024 channel

• ~6 keV per channel

Software

• Custom development by ARPANSA

• GUI 
• Initialisation

• Map

• Spectrum and ROI

• History

• logging

6



Big ol block of NaI



How much and what sensitivity do we need?

• WA background – 0.15 µSv/h

• Detection limit on infinite plane ≈ 200m

• Geometry helps us!

• Anomaly detection pushes even further

• Intervening materials create problems

Speed Detector measurement (µSvh-1)

Source 15m 
from road, 1s 
integration

Source 15m from 
road, 3s 

integration

Source 15m from road, 
~30cm concrete 

attenuation

~35kmh-1 6.3 4 1

~70kmh-1 5 2.4 0.8

~110kmh-1 4 1.7 0.6

Source 50 m 
from road, 1s 
integration

Source 50m from 
road, 3s 

integration

Source 50m from road, 
~30cm concrete 

attenuation

~35kmh-1 0.65 0.59 0.1

~70kmh-1 0.63 0.48 0.1

~110kmh-1 0.59 0.39 0.09



Spectral Analysis

• Post processing at the end of the day/start of next day

• Real time anomaly detection

• Fine analysis of multiple points takes time

• Reporting results back and making decisions is clunky

• Field team can’t do it all themselves!



Gaps in the AGMS

• Data aggregation

• Real time remote monitoring

• Analysis

• Decision making and adjudication records

• Modernise Detectors, MCA, GPS and databases



Solution: iAVID

• Real time measurement, visualisation and analysis

• Aerial and mobile systems

• Joint project between Remote Sensing Laboratory (RSL) and 

Pacific Northwest National Laboratory (PNNL)

• Provided by agreement between federal governments

NNSA=>ARPANSA 



Telemetry and sharing data



Detection capability

• Same geometric detection efficiency as DARKmap

• Can expand to multiple detectors for single system or 

multiple systems with much more ease

• Aerial search and surveys

• GADRAS backend for ID, can be tuned



Real time remote monitoring

• Deployed iAVID to Whyalla, SA

• Much smaller source ≈ 30 MBq

• More complex environment

• Smooth integration

• What happens if we didn’t find 

the WA source?



National Framework?

• Better understanding between agencies of capabilities

• Ability to deploy resources from one state to another

• Sharing of expertise, experience, data

• Practice more!



Questions?



Thank you

ARPANSAGovernment ARPANSA ARPANSANews ARPANSA

Phone: 03 9433 2339

callum.watson@arpansa.gov.au
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