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•. Remote location
•. Nearest town is 145km away 

(population 320)
•. Current site of ASKAP (36 dishes, 700 – 

1800 MHz)
•. Current site of MWA (2048 dipoles, 80 

– 300 MHz)
•. Core of Australian SKA phase 1: SKA1-

Low Aperture array of dipoles, 70 – 350 MHz
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What is a radio quiet zone?
•. Somewhere to do world-class radioastronomy, i.e.

“A radio quiet zone is a geographic area within which 
signal levels from radiocommunications transmitters 
are controlled in some way to minimise the strength of 
electromagnetic energy within the area”
•. The MRO is the most well protected radio 

astronomy site in the world
•. Protected by government legislation and controls
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Licenses
Every radio frequency transmitter (9 kHz to 275 
GHz) must be licensed.
In Australia, the ACMA issues:

• Apparatus licence – individual devices.  
Example: earth station, fixed point-to-
point link, broadcasting tower. 

• Spectrum licence – spectrum width x 
geographic area x time.  Example: 3G 
mobile systems.  Ideally technology-
neutral.  

• Class licence – low interference devices.  
“Public park” in certain frequency bands.  
No cost, no paperwork.  No guarantee of 
service level. Does have restrictions on 
application and EIRP level.
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And then there are Incidental 
Emissions…



Licenses and the legislation to 
control RFIRadio communication 

transmitters Other electrical systems

Spectrum licensed Apparatus licensed Class licensed Incidental emissions

Licensed area 
excludes a 

region in the 
RQZ

Spectrum 
licences held by 

major mobile 
network carriers

Frequency Band Plan 
and RALI MS 32: radio 
transmitters secondary 

to radioastronomy within 
70 km radius.

Limits on interference 
from new transmitters in 

zones from 70 to 260 
km radius; consultation 

with MRO Entity 
required.

Once notified, 
users of devices 
within 70 km of 

RQZ centre must 
not cause 

interference to 
radioastronomy.

Mineral Resource 
Management Area 

requires mining activities 
within 70 km of RQZ 

centre to submit a Radio 
Emissions Management 

Plan

Policies in place for limits 
on self-generated 

emissions (by telescope 
equipment)
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The Australian Radio Quiet Zone 
WA (ARQZWA) legislation and 

controls
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The MRO grounds (120 km2)
 Full/self-control;  standards for RFI from observatory 

equipment

Boolardy Pastoral Station (3467 km2/856,835 acres)
 CSIRO held and operated – controls and alternatives



Mineral Resource Management Area (70 km radius) – WA 
gov’t
 Controls for non-licensed radiators (incidental)

Section 19 – WA gov’t
 Embargo on new mines in the region

ACMA Frequency Band Plan – July 2011 – Commonwealth
 Radioastronomy is primary within 70 km; consultation within 150 km
 Class licence conditions – devices within 70 km cannot cause 

interference

RALI MS 32 – September 2007, updated December 2014 - 
Commonwealth
 Protection levels at distances up to 260 km (based on frequency)

This level of protection for a site is unprecedented!
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The Australian Radio Quiet Zone 
WA (ARQZWA) legislation and 

controls



Coordination zones (to 260 
km)

150 km 

Inner RQZ 
(70 km)



The Radio Quiet Zone does not 
guarantee absence of 
interference to radioastronomy 
observations.

Current regulations do not cover:
1. Frequencies below 70 MHz 
2. Aircraft transmissions 
3. Satellite transmissions
4. Transmitters beyond 260 km 

from centre of MRO

What is not covered by the 
RQZ?
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Internal RFI
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Telstra 
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Handse
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8am 10am

ASKAP Band 1 Spectrum

Frequency range 715-1015 
MHz

Band 1 generally free from 
broadband emission at 
night and weekends.

Weekday broadband RFI 
seen beginning around 
8am in Telstra transmission 
bands.

1:45am 2:15am

Night-time 
spectrum Weekday daytime 

spectrum



Conclusions

• Radioastronomy shares spectrum with 
many other radio systems.

• The MRO is an unprecedented radio quiet 
site (the best in the world)

• Important to keep internal and external 
RFI to a minimum to enable world-class 
radioastronomy!

• More information available from CASS and 
from ACMA website (or ask me!)
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Thank you!
CSIRO acknowledges the
Wajarri Yamaji people as 
the traditional owners of 
the Observatory site.
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Image credit: CSIRO (left) and Alex Cherney (right)



CSIRO RFI standards for self-
compliance at the MRO
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Distance 
(km)

Target emissions Means of compliance Comments

d>10 Less than or equal to levels 
defined in Military standard 
MIL-STD-461F category 
RE102, Navy Mobile and Army

Equipment should be 
tested to MIL-STD-461F, 
and if required, 
additional screening 
provided to meet target 
emissions level.

10>d>1 Less than or equal to 20 dB 
below Military standard MIL-
STD-461F.

Equipment should be 
tested to MIL-STD-461F, 
and if required, 
additional screening 
provided to meet target 
emissions level.

Need to take great care 
with equipment 
connections to maintain  
RFI screening between 
tested components

d<1 Less than or equal to 80 dB 
below Military standard MIL-
STD-461F.

Equipment should be 
tested to MIL-STD-461F, 
and if required, 
additional screening 
provided to meet target 
emissions level.

Only permitted on a case-
by-case basis with careful 
testing



RALI MS 32 distances and 
thresholds

If the power at the MRO is above the relevant threshold, 
consultation with CSIRO is required
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