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1.0 Purpose 
These guidelines have been developed so that a consistent, informed and effective approach may be taken 
regarding the management of 50Hz magnetic field levels (including harmonics up to 2 kHz) within the office 
environment.  

2.0 Scope 
These guidelines only apply to office buildings that are both owned and managed by the Queensland 
Department of Housing and Public Works.  

The measurement of magnetic fields in office areas, as referred to in these guidelines, covers those office 
buildings that are both owned and managed by the Queensland Department of Housing and Public Works 
AND that also house an electricity substation. 

3.0 Introduction 
Electric and magnetic fields are present virtually everywhere on earth. The sources of these fields can be 
both natural and man-made, while the strength of these fields can vary significantly with time (e.g. from 
the very short, but intense fields associated with a lightning flash, to the low level, but relatively constant, 
fields from, say, a bedside clock radio). 

Electric fields are easily shielded: they may be weakened, distorted or blocked by conducting objects such 
as earth, trees, and buildings, but magnetic fields are not as readily blocked. Consequently, as magnetic 
fields are the more pervasive, it is the latter that these guidelines specifically address. While research has 
failed to find any conclusive links between exposure to either low frequency electric or magnetic fields and 
impacts on human health, the Queensland Department of Housing and Public Works’ intent is to take all 
practicable steps for the minimising of exposure to 50Hz magnetic fields and associated harmonics up to 
2kHz (hereinafter referred to simply as magnetic fields in these guidelines) within those office buildings 
that it both owns and manages.  

The Department of Housing and Public Works’ practice for the management of magnetic fields within its 
buildings was adopted in 2009 following an instruction by the then Deputy Director-General, Works, in 
2008, that all buildings would be tested for magnetic fields.  

Testing was carried out annually over the three year period 2008 to 2010. There were no instances of 
magnetic fields measured at work stations exceeding the target levels in these guidelines. The testing has 
confirmed that there is little variation in the profile of magnetic fields within a building, and consequently 
the levels that occupants are exposed to, when the use of an area is unchanged.  

Expert advice is that testing is only required when there has been a significant change to the electrical 
load and/or a major relocation of cables or heavy electrical equipment. In view of these findings and expert 
advice, testing is now limited to new buildings post occupancy and existing buildings where major 
renovations or refits have been carried out.  

These guidelines set out the methodology for the measurement of magnetic fields in such buildings, while 
also providing advice on management of these fields in the workplace through application of the “As Low 
As Reasonably Achievable “(ALARA) principle. 
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4.0 Policy Framework 
Currently there is no definitive conclusion on the threshold level above which exposure to low frequency 
magnetic fields is considered unsafe.  

A recent literature review revealed that the Italian Government1 set an “Attention Value” of 10 μT 
(microtesla) for places such as residential dwellings, schools and children playgrounds, and a “Quality 
Goal” of 3 μT for new residential dwellings.  

In 2008 the department undertook testing of 19 Government office buildings in Brisbane that housed 
electricity substations at the time. Of these, only two buildings had measurements greater than 5 μT – the 
maximum readings both being 7 μT. Neither of the higher readings occurred in locations that were 
permanently occupied.  

The Queensland Department of Housing and Public Works has adopted the “As Low as Reasonably 
Achievable” (ALARA) principle as the basis for these guidelines. Within these guidelines, and based on 
the above findings, a level of 5 μT is considered to be the appropriate, achievable, target level for 
magnetic fields at locations occupied by any one person for the greater part of the working day.  

It is important to note that under the ALARA principle, the 5 μT level is not a limit; rather it is a target that 
has been set with the objective of keeping magnetic field levels in the office environment as far below 
applicable limits as is reasonably possible.  

In this regard guidelines issued by the International Commission on Non-Ionizing Radiation Protection 
(ICNIRP) 2010a recommend a magnetic field exposure limit for members of the public (over 24 hours) of 
200 uT, and for occupational exposure (over a working day) of 1000 uT.  

In addition guidelines issued by the International Committee on Electromagnetic Safety, Institute of 
Electrical and Electronic Engineers (IEEE) in the USA 2002b also recommend a 2710 uT limit for 
occupational exposure.  Refer table 1c

Table 1 IEEE 2002 ICNIRP 2010 IEEE 2002 ICNIRP 2010 

General Public Occupational 

Exposure general Not Specified 200 uT Not Specified 1000 uT 

Exposure to head and torso 904 uT Not Specified 2,710 uT Not Specified 

It is recommended that no permanently occupied work stations, or equivalent (e.g. office desks, service 
counters, etc) should be located in any area within one metre of locations where the magnetic field 
strength exceeds 5 μT.  

These guidelines are for specific application to the indoor environment in office buildings that are both 
owned and managed by the Queensland Department of Housing and Public Works. They are based on 
what can be expected to be reasonably achieved in such an environment and, as such, are not applicable 
to any other work environment.  

1 WHO - World Health Organization. Environmental Health Criteria 238 - Extremely low frequency fields. Geneva, World Health 
Organization, 2007, p.363.  

a "ICNIRP Guidelines for Limiting Exposure to Time‐Varying Electric and Magnetic Fields (1 Hz – 100 kHz)," Health Physics, 
vol. 99, no. 6, p. 19, 2010. 
b IEEE Standard for Safety Levels with Respect to Human Exposure to Electromagnetic Fields, 0–3 kHz, 2002. 
c John Swanson, “Power-frequency EMF Exposure Standards applicable in Europe and elsewhere”, 2014 
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Measurements of magnetic fields will be carried out in all buildings that are both owned and managed by 
the Queensland Department of Housing and Public Works AND that also house electricity substations at 
the time of post-occupancy commissioning of new buildings and in existing buildings whenever significant 
building works or major alterations have been carried out. These measurements will be carried out in 
accordance with the methodology as specified in Section 6 of these guidelines.  

All renovations, refits or change of use of any office space require the approval of the Accommodation 
Office in accordance with the “Occupancy Agreement” guidelines. It is important that agencies note 
existing plans which provide detail of any areas of higher than desired magnetic fields to ensure that any 
proposed changes will not expose employees to low frequency magnetic fields greater than 5 μT.  

Changes that require the testing, or retesting, of low frequency magnetic field levels within a building 
include all changes of use of an area, particularly when an area not previously occupied on a permanent 
basis is converted to a permanently occupied area; and any increase in occupancy density within an area. 

In addition, the measurement of the magnetic fields within a building should be carried out whenever a 
significant change is made with respect to the installation of high power electrical equipment and/or cable 
routing. 

5.0 Definitions 

ALARA: As Low As Reasonably Achievable. 

The principle advocates that as any exposure to radiation (in this case 50 
Hz magnetic fields) may involve some degree of risk, then any unnecessary 
exposure should be avoided, and that all justifiable exposures be kept as 
low as is reasonably achievable, taking into account economic and social 
considerations.2  

high-power electrical equipment: Loosely defined as electrical equipment requiring a three-phase power 
supply, or electrical equipment having a power rating of greater than 3.6 kW 
(15A 240V) Examples include electricity substations, air-conditioning 
systems, lift motors and industrial ovens. 

electricity substation: A power transformer (and associated equipment) that converts high-voltage 
electricity supply (usually 11kV) to low-voltage (415V/240V) for distribution 
to the building. 

Hz (hertz): A hertz is a unit of frequency. 1 Hz is one cycle per second. 

Harmonics: Harmonic is multiple of a fundamental frequency of a main signal. Harmonic 
voltage and current are generated by non-linear loads in power system. 
According to international regulations, harmonics up to 2 kHz may have 
significant magnitudes. 

μT (microtesla) A tesla (T) is a unit for magnetic flux density (often the term “magnetic field” 
is used loosely). 1 μT = 10-6 T.  
Also 1 μT = 10 mG (milligauss, which is another unit often used for 
“magnetic field”). 

2 International Commission on Radiological Protection (ICRP). 
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occupied space: An occupied space is any space within an office building that is occupied for 
the greater part of the day by one individual. Examples of such spaces are 
work stations or pods, a desk in an office, or a position at a customer 
service counter or reception desk.  
A guide would be that if any space is physically occupied for more than four 
hours per day (on average) by any one individual then that space is deemed 
to be occupied space. 

target level: The target level is the goal set for the maximum magnitude of the 50 Hz 
magnetic field in occupied spaces as determined by spot readings made in 
accordance with the measurement methodology specified in these 
guidelines (refer Section 6).  
The ALARA target level that has been established for office buildings that 
are both owned and managed by the Department of Housing and Public 
Works is 5 μT. It will also be used as the desired target level in properties 
leased from the private sector where areas of higher than desired magnetic 
fields have been identified and will form the basis for engagement with 
private sector landlords. 
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6.0 Measurement Methodology  
6.1 Magnetic field measurements (using a magnetic field meter or gaussmeter measuring fields in the 

range covering 50 Hz (up to 2 kHz) and providing measurements in milliGauss (mG) or micro 
Tesla (uT) are conducted:  

 

• The meter should be able to measure magnitude of magnetic field in three dimensions (X,  
Y and Z). 

• The meter should be placed 1 meter above the floor using a stable device such as a tripod.  
• on those levels of the building level that are more or less permanently occupied during  

normal office hours and that are nearest to the electricity substation;  

• in the vicinity of main power cable runs (cable risers); and  
• in the vicinity of high-power electrical equipment and along cable routes to such equipment  

(refer to the Section 5: Definitions for further detail).  
 
 

  

(a) Elevation view of                      
a typical multi-level building 

(b) Plan view of Level 1 –  
measure all grid points of  
occupied space (intercepts  
of dashed lines) 

c) Plan view of Level 2 (or any 
other higher level) - measure 
occupied space on each floor in 
the vicinity of cable risers at grid 
points of 1.2m spacing 
(intercepts of dashed lines) 

 

Figure 1. Elevation and plan views of a typical building showing examples of electricity substation, cable 
risers and high-power electrical equipment (air-conditioning system, lift motors), and the 50Hz magnetic 
field measurement points 

 

6.2 Spot readings are taken at each workstation or desk. The readings should be taken either on the 
chair when positioned in front of the keyboard (where appropriate) or at the front edge of the desk 
at the point where the occupant can be expected to be seated for most of the time. The measurement 
points are to be marked on the relevant building floor plan.  
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6.3 In addition, spot readings are taken over the entire selected level(s) at desktop level at convenient 

distances of, ideally, 1m or 1.2m but not more than 3.6m.3 The measurement points are marked on 
a building floor plan. The height of the measurement point should be annotated if it is not at the 
default desktop height. (As a guide, for residential buildings, ARPANSA recommends 
measurements are taken at 1m height.4)  

 
6.4 At any location where the reading is higher than the recommended target level, additional readings 

are taken at four diagonally opposite points at a radial distance of 0.5 m from the location. (The 
four points are at the corners of a square centred at the original location.)  
The highest value of the five readings is to be reported. Note, where such readings are 
encountered within an occupied space (refer Section 5 – Definitions), the Building Manager should 
be notified promptly.  

 
6.5  Spot readings are taken during the working hours (9am-5pm) of a normal working day to ensure 

that the magnetic field intensities measured are representative of the levels than can be expected 
when the electrical loads in the building are typical of normal operating conditions.  

 
6.6 Continuous monitoring and logging over 24 hours (at intervals not exceeding ten minutes) will be 

carried out at one measurement site as a minimum. The site, or sites, monitored must include the 
site where the highest spot measurement was recorded. 

  
6.7 The measuring equipment must have a valid calibration certificate issued by an appropriately 

accredited testing laboratory. Proper functioning of the equipment must be checked before 
measurement is carried out for the day by measuring the magnetic field of a known source at a 
fixed distance (e.g. 20 cm) and orientation. The reading should be recorded and it should be in 
reasonable agreement with previous measurements.  

6.8 The testing must be carried out by a professional electrical engineer registered to practise in 
Queensland. 

7.0 Reporting  
7.1 The reports will include:  
 
a. A comprehensive test report of the measurements for each building surveyed. The report will contain, 
but is not limited to:  
 

- type and model of a meter 
- details and qualifications of the person undertaking the testing,  
- all measurements and their exact locations (preferably on floor plans of each level/area 
  surveyed);  
- the date and time of measurement;  
- verification of the calibration of the measuring equipment;  
- an exception report identifying all points recording greater than the guideline target limit  
- recommendations for further testing or remedial actions; and  
- a summary of the results at the front. 
- the position of the meter from a wall, floor and any active electrical equipment should be 
explained.  

 
 
3 The standard suspended ceiling has a grid spacing of 1.2 m. Reference to the ceiling grid provides a convenient means of 
locating the measurement points and of transposing these to the floor plan.  
4 Ken K. Karipidis, “Measurement of Residential Power Frequency Magnetic Fields”, ARPANSA Technical Report 134, March 
2002. 

 



Guideline : 50 Hz Magnetic Field Management – BPAM 
 

 Page 10 of 11 

7.2 All reports must be endorsed prior to release by the Executive Director - Accommodation Office.  

7.3 Upon their release, the reports will be made available to all staff of the buildings via the respective 
building tenant management committee and the senior corporate Workplace Health and Safety 
Managers of all relevant departments, and provided to the Together Queensland Industrial Union 
of Employees. 

8.0 Response Hierarchy  
8.1. In the case of a measurement exceeding the ALARA target level, the source (or sources) of the 

magnetic field should be identified and appropriate steps taken in accordance with the hierarchy of 
magnetic field management strategies. 

  
8.2 The chosen option or options will be based on the principles of what is reasonably achievable and 

will be determined on a case by case evaluation of these options. Such options include, but are not 
limited to:  

 
• relocation of the source(s) – i.e. relocation of high-power equipment or rerouting cable runs;  
• carrying out engineering work (e.g., shielding) to lower the level of magnetic field;  
• changing the use of the area that exceeds the target level (e.g. converting a work station to a 

break-out area that individual staff will only occupy for relatively brief, and occasional, periods.  
 
8.3 Any employees occupying an area where the measured magnetic field exceeds the ALARA target 

should be relocated until field reduction measures have been implemented. This will be done in 
consultation with the Building Manager and the employee’s manager.  

8.4  After the remedial actions have been implemented, the building is to be re-surveyed to re-establish 
its magnetic field profile. An addendum to the report will be issued as a record of the remediation 
measures taken and the altered magnetic field profile. 

9.0 Roles And Responsibilities 

9.1 Asset Management Policy and Strategy  
9.1.1 Coordinates the review of the Department’s policy in regard to management of magnetic fields in 

office environments, and the associated guidelines, taking into account any new research findings 
and shifts in national (Australian) and overseas standards, guidelines and recommendations in 
regard to exposure to low frequency (up to 2 kHz) magnetic field levels.  
 

9.1.2 These reviews should be carried out at intervals not exceeding three years. AMPS may convene a 
group of appropriate experts and stakeholder representatives and/or engage a recognised 
expert/body to assist with this review. The engagement of an external (and independent) 
expert/body will be conditional on the prior agreement of the Accommodation Office being 
obtained.  

9. 2 Queensland Government Accommodation Office 
9.2.1 Maintains a schedule or register of all office buildings both owned and managed by the 

Department of Housing and Public Works and that also house electricity substations. 
 

9.2.2 Arranges for, and coordinates, the survey of low frequency magnetic fields within buildings meeting 
the criteria for such surveillance as and when required.  
 

9.2.3 Coordinates the Department’s response to and actioning of any recommendations in response to 
remediation of magnetic fields in occupied areas, or the change in use of such areas, as may be 
required.  
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9.2.4 Arranges for the resurveying by of areas where remediation measures are implemented; and the 
issue of an addendum (or addenda) to the report as appropriate.  
 

9.2.5 Bears the cost of all surveys and reports, the verification process, and the cost of any surveys (and 
reports) of post-remediation actions implemented.  

9.2.6 Determines what remediation actions will be implemented in consultation with Building and Asset 
Services, and the tenant’s representative; coordinates the implementation of these response 
actions; and bears the cost of this work.  

9.2.7 Coordinates the dissemination of the survey reports and addenda as appropriate via the senior 
corporate Workplace Health and Safety Managers to the relevant departments (tenants), the 
relevant building tenant management committee/s and the Together Queensland Industrial Union 
of Employees.  
 

9.2.8 Bears the cost in the event that an external expert or body is engaged to assist with the regular 
review of the policy on management of magnetic fields in office environments and the associated 
guidelines.  
 

9.2.9 Supports Asset Management Policy and Strategy in the review of this process.  


