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1. INTRODUCTION 

 

1.1 My full name is Martin David Gledhill.  I am a Director of 

Monitoring and Advisory Services NZ Ltd, which through its “EMF 

Services” division, provides electromagnetic field (EMF) 

measurement services and advice on the health effects of 

electromagnetic fields and non-ionising radiation. 

 
1.2 I have an MA degree in Natural Sciences (Physics) from 

Cambridge University and an MSc in Medical Physics from the 

University of Otago, and am a member of the Australasian 

Radiation Protection Society and of the Bioelectromagnetics 

Society.  Between 1990 and 2011 I worked at the National 

Radiation Laboratory of the New Zealand Ministry of Health, where 

I was head of the non-ionising radiation section.  In this position I 

provided advice to central and local government, the public and 

industry on the health effects of EMFs, and carried out 

measurement and assessment services in this area.  This work 

included providing policy advice to the Ministry of Health and 

Ministry for the Environment, preparation of public information 

material, presenting expert evidence at local authority and 

Environment Court hearings, and assessing exposures to EMFs 

by both measurements and calculations. 

 
1.3 After the Ministry of Health divested itself of the National Radiation 

Laboratory in 2011, I formed my own company to carry on 

providing similar services for a similar range of clients (including 

the Ministry of Health).  I maintain an overview of the research 

literature in this area and regularly attend scientific meetings on 

the health effects of EMFs.  I also participate in the Ministry of 

Health’s Interagency Committee on the Health Effects of Non-

Ionising Fields, which provides the Director-General of Health with 

high-quality, independent scientific and technical advice on any 

potential health effects arising from exposures to EMFs. 

 
1.4 I have been engaged by the Christchurch City Council (Council) 

to provide evidence in relation to the proposed rules for utilities 

that emit radiofrequency (RF) fields or power frequency (extremely 
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low frequency – ELF) electric and magnetic fields. Collectively, RF 

and ELF fields are often referred to as electromagnetic fields 

(EMFs).   

 

1.5 I have also been involved in hearings on the operative 

Christchurch District Plan, and in Council hearings and 

Environment court hearings that relate to RF and ELF fields.  

These appearances have been on behalf of the National Radiation 

Laboratory and Ministry of Health, local authorities, and applicants.   

 

1.6 I confirm that I have read the Code of Conduct for Expert 

Witnesses contained in the Environment Court Practice Note 2014 

and that I agree to comply with it. I confirm that I have considered 

all the material facts that I am aware of that might alter or detract 

from the opinions that I express, and that this evidence is within 

my area of expertise, except where I state that I am relying on the 

evidence of another person.  

 

1.7 I declare that while working for the Ministry of Health and in my 

own company I have been engaged by several New Zealand 

telecommunications companies to provide RF field measurement 

and advisory services. I have also been engaged by Transpower 

and power distribution companies to perform similar services for 

power frequency fields.  While I have not been previously engaged 

by the Christchurch City Council in relation to RF and ELF fields, 

depending on the outcome of these hearings I may in the future 

derive some income from utilities should they need to demonstrate 

compliance with any rules which result from these hearings.   

 

1.8 The key documents I have used, or referred to, in forming my view 

while preparing this brief of evidence are: 

 

(a) Resource Management (National Environmental 

Standards for Telecommunication Facilities) Regulations 

2008 (NESTF); 
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(b) National Policy Statement on Electricity Transmission 

2008 (NPSET); 

 

(c) Resource Management (National Environmental 

Standards for Electricity Transmission Activities) 

Regulations 2009 (NESETA). 

 

1.9 I also reference other documents at appropriate locations in my 

evidence.   

 

2. SCOPE 

 

2.1 The specific parts of the Proposal that my evidence relates to are 

the Rules in section 11.3.1.1 which relate to RF and ELF fields 

produced by utilities.    My evidence also addresses the specific 

relief sought by various submitters on these provisions.   

 

2.2 In relation to RF and ELF fields, my evidence will cover: 

 

(a) the development and continuing review of exposure 

limits; 

 

(b) the proposed rules and some amendments which I 

suggest; 

 

(c) matters raised by submitters. 

 

3. EXECUTIVE SUMMARY  

 

3.1 NZS 2772.1:1999 is still appropriate for managing the health 

effects of exposures to RF fields.  However, AS/NZS 2772.2:2011 

is more appropriate than NZS 6609.2:1990 (which it supersedes) 

for the assessment of exposures by measurement or calculation. 

 

3.2 In my opinion, the proposed wording for the rules on RF fields 

should be replaced by text which more closely resembles that in 

the NESTF.   
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3.3 I do not support the relief sought by submitters who consider that 

NZS 2772.1:1999 does not represent best international practice 

and fails to provide protection against biological effects.   

 

3.4 The magnetic field limit proposed for power frequency fields 

should be 200 T, rather than 100 T.  An additional requirement 

to take low or no cost measures to reduce power frequency field 

levels, in order to give effect to recommendations in the NPSET 

and from the Ministry of Health, should also be included.   

 

4. RADIOFREQUENCY FIELDS 

 

Current Standards and their validity 

 

4.1 There are two current Standards relevant to the consideration of 

the utility rules for RF fields: 

 

(a) NZS 2772.1:1999 Radiofrequency Fields Part 1: 

Maximum exposure levels – 3 kHz to 300 GHz.  This 

Standard sets limits on exposures to RF Fields; and 

 

(b) AS/NZS 2772.2:2011: Radiofrequency Fields Part 2: 

Principles and methods of measurement and computation 

– 3 kHz to 300 GHz.  This Standard details how 

exposures to RF fields should be evaluated (by 

calculation or measurement), either to determine whether 

they comply with limits or for other purposes. 

 

 NZS 2772.1:1999 

 

4.2 Research into the health effects of RF fields has been ongoing for 

about 60 years.  This includes laboratory studies on cell cultures 

and animals, laboratory studies of human exposures and 

epidemiological studies of people who, because of their work, or 

where they live, or some other factors, are exposed to higher 

levels of RF fields than others.   
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4.3 Based on the findings of this research, exposure Standards to 

protect against possible health effects of RF fields were first 

prepared in the 1960s and have been developed and refined since 

then.  However, the fundamental basis of the Standards has 

remained unchanged.   

 

4.4 In 1999, a committee appointed by Standards New Zealand 

prepared a Standard for use in New Zealand, which was published 

as NZS 2772.1:1999 Radiofrequency Fields Part 1: Maximum 

exposure levels – 3 kHz to 300 GHz.  The numerical limits in this 

Standard were taken directly from Guidelines published by the 

International Commission on Non-Ionising Radiation Protection 

(ICNIRP)1.  ICNIRP is an international scientific body recognised 

for its independence and expertise in this area by the World Health 

Organisation (WHO).  ICNIRP’s limits were derived by undertaking 

a review of the relevant health research to determine the exposure 

levels at which health effects might occur, and setting limits with a 

margin of safety below those levels.  For the public, the limit is set 

fifty times lower than the level at which there might be health 

effects.  Under the NESTF, one condition for a 

telecommunications facility established by a Network Operator to 

be a permitted activity is that public exposures to the RF fields it 

produces comply with NZS 2772.1:1999. The standard contains 

both numerical exposure limits and a requirement in Clause 10(d) 

for “Minimising, as appropriate, RF exposure which is unnecessary 

or incidental to achievement of service objectives or process 

requirements, provided that this can be readily achieved at modest 

expense”.   

 

4.5 ICNIRP has stated that they maintain a watch on new research as 

it is published, and would change their recommendations should it 

be warranted by recent findings.  In 2009, ICNIRP published a 

formal review of research published since their 1998 Guidelines 

                                                   
1
  http://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf 
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(on which NZS 2772.1:1999 was based) were prepared2, and on 

the basis of that reaffirmed the validity of their limits3.    

 

4.6 Many other national and international health and scientific bodies 

independently review the health effects research from time to time.  

In recent years, for example, this has included the European 

Commission’s Scientific Committee on Emerging and Newly 

Identified Health Risks, the Australian Radiation Protection and 

Nuclear Safety Agency, the Swedish Radiation Safety Authority 

Scientific Council on Electromagnetic Fields, and the Health 

Council of the Netherlands.  Links to these, and several other 

recent reviews, are available on the Ministry of Health website4.   

 

4.7 These reviews are normally carried out using the following 

process: 

 

(a) An expert panel, comprising individuals with the expertise 

necessary to assess the quality, findings and implications 

of the different types of research involved, is appointed.   

 

(b) The panel undertakes a literature search to find relevant 

research papers. 

 

(c) The research papers are assessed to check whether they 

have been carried out according to recognised good 

practice in the field.  Poor quality research is normally not 

considered. 

 

(d) Studies are assessed on the basis of their strengths and 

weaknesses (especially where there are findings which 

appear contradictory), and overall conclusions are drawn. 

 

4.8 These reviews generally note that there remain some research 

questions to which we do not yet have a complete answer, in 

                                                   
2
  ICNIRP. Exposure to high frequency electromagnetic fields, biological effects and health consequences 

(100 kHz-300 GHz) - Review of the Scientific Evidence and Health Consequences. Munich: International 
Commission on Non-Ionizing Radiation Protection; 2009. ISBN 978-3-934994-10-2. 
3
  http://www.icnirp.org/cms/upload/publications/ICNIRPStatementEMF.pdf 

4
  http://www.health.govt.nz/our-work/radiation-safety/non-ionising-radiation/research-non-ionising-radiation 
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particular whether people who have been heavy users of 

cellphones over periods of more than 15 years have an increased 

risk of brain tumours (although the most recent reviews generally 

tend to discount this possibility).  Nevertheless, none of these 

reviews has found that recent research requires fundamental 

changes to the basis of exposure limits of the type used in New 

Zealand.   

 

4.9 In New Zealand, the Ministry of Health convenes the Interagency 

Committee on the Health Effects of Non-Ionising Fields 

(Interagency Committee), which provides the Director-General of 

Health with high-quality, independent scientific and technical 

advice on any potential health effects from exposures to EMFs.  I 

am a member of the Interagency Committee, providing technical 

advice for the Ministry of Health.  Should there be reasonable 

suspicion of health hazards, or other issues of significance, these 

will be brought to the attention of joint Ministers.  The committee 

meets every six months to review key recent research publications 

and reviews.   

 

4.10 Earlier this year, the Interagency Committee published a Report to 

Ministers (Report), which provided an overview of some of the 

main areas of EMF/health research interest, and the findings of 

research reviews published over the past three years. The Report 

is attached to my evidence as Attachment A. The Report was 

subject to an external peer review, was agreed to by the whole 

committee, and concluded that:  

 

Much new research has been published since 2004, when 

the Committee last prepared a report for Ministers, but 

none of this causes the Committee to consider that current 

policies and recommendations should be reviewed. 

 

4.11 In my opinion, based on the findings of the reviews of research 

prepared since NZS 2772.1:1999 was published, the Standard still 

provides an appropriate basis to manage the effects of exposures 

to RF fields.   
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 AS/NZS 2011.2:2011 

 

4.12 AS/NZS 2011.2:2011 supersedes NZS 6609.2:1990.  The main 

difference between the two Standards is that AS/NZS 2772.2:2011 

is more explicit in its requirements and more comprehensive in its 

guidance for the assessment of exposures to radiofrequency 

fields. It also introduces a requirement to evaluate the uncertainty 

in the exposure assessment. 

 

4.13 The joint Standards Australia/Standards New Zealand committee 

(of which I am a member) which prepared AS/NZS 2772.1:2011 

has recently proposed some amendments to the Standard, mostly 

to correct some minor errors and to provide additional explanatory 

material and guidance.  A draft was issued for public comment in 

August 2015, and the comment period closed on 29 October 2015. 

 

4.14 At the time of preparing this evidence, the committee has not 

reviewed the comments submitted.  A teleconference to do this is 

planned for mid-November, and I will be able to provide an update 

to the Hearings Panel at the time of the hearings on this section of 

the District Plan.   

 

4.15 For now, in my opinion any rules for utilities in the District Plan 

relating to the assessment of exposures to RF fields should be 

based on AS/NZS 2772.1:2011.  Depending on the outcome of the 

current update and the discussions in mid-November, I may revise 

my opinion to prefer reference to the updated Standard.   

 

 Rules for utilities on RF fields in the proposed District Plan 

 

4.16 I note that the rules currently proposed for RF fields (11.3.1.1 P10 

1. a.-d.) appear to be closely based on clause 4 of the NESTF.   

 

4.17 In my opinion, in view of this similarity it would be preferable to 

simply adopt wording very similar to that the NESTF, with three 

main changes:   
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(a) Replace the words “telecommunications facility” and 

“facility” in Clause 4 of the NESTF by “utility” and replace 

“network operator” with “operator”; 

 

(b) Replace references to NZS 6609.2:1990 with AS/NZS 

2772.2:2011 (or, depending on the outcome of the current 

review of that Standard, the updated version).   

 

(c) Include an Advice Note to the effect that the exposure 

assessment referred to in Clause 4(4) of the NESTF 

(albeit prepared in accordance with AS/NZS 2772.2:2011 

and not NZS 6609.2:1990)  need not include an 

evaluation of the uncertainty in that assessment (which 

would otherwise be required by AS/NZS 2772.2:2011 see 

paragraph  4.12 above). 

 

4.18 The NESTF has itself been under review in the past year, and the 

only change proposed for Clause 4 was to reference AS/NZS 

2772.2:2011 instead of NZS 6609.2:1990. However, this change 

has not yet been made. 

 

4.19 I propose the Advice Note because the effect of Clause 4(5) in the 

NESTF (requiring measurements around a facility once it is 

complete if the initial exposure assessment estimates that RF 

fields in public areas might exceed 25% of the relevant limit) is 

effectively serving the same function as an uncertainty 

assessment: providing a margin below the limits to allow for real-

life tolerances in the parameters used in the exposure 

calculations5.  

 

4.20 I have several reasons for preferring this approach:   

 

(a) I do not see any advantage in the wording currently 

proposed for the rule over keeping the wording as close 

                                                   
5
 The origin of the 25% threshold is given in section 6.1.4 of the MfE/MoH publication National guidelines for 

managing the effects of radiofrequency transmitters, published in 2000.   
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as possible to that already in Clause 4 of the NESTF and 

thereby maintaining a uniform approach for all activities 

involving radio transmitters.  Resources prepared to 

assist with implementation of Clause 4 of the NESTF (for 

example, the User Guide), could also be used with the 

District Plan; 

 

(b) The proposed rule only appears to require compliance 

with the numerical limits in NZS 2772.1:1999, and not 

Clause 10(d) which, in addition, requires that exposures 

be minimised; 

 

(c) During the preparation of the NESTF, there was some 

discussion of the type of qualification needed to prepare 

exposure assessments and measurement reports.  

Because of the wide range of qualifications that might be 

suitable, it was considered preferable to prescribe a 

method, rather than a qualification.  (In fact NZS 

2772.2:2011 now requires that exposure assessments be 

prepared by people with the necessary skills to do so); 

 

(d) The proposed rules only appear to allow measurement 

reports from the National Radiation Laboratory (a body 

which no longer exists as such), rather than any 

organisation which has the means and the abilities to 

prepare them (such as my own). 

 

(e) While the proposed rules 1.b.(i) and (ii) would 

undoubtedly be of assistance to the Christchurch City 

Council in verifying the exposure estimates, they are 

more prescriptive than the NESTF, which allows a more 

flexible approach to the preparation of the reports.  

Christchurch City Council staff would still be able to 

request clarification from applicants if necessary. 
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 Comments on submissions 

 

4.21 Submission 2528 (page 1) states that NZS 2772.1:1999 does not 

represent best international practice and fails to provide protection 

against biological effects.  It seeks a more stringent (but unstated) 

limit, and requests that telecommunication facilities be located and 

used to minimise their effects and avoid known past and future 

effects. 

 

4.22 I do not agree that NZS 2772.1:1999 does not represent best 

international practice.  Many countries around the world (for 

example, Australia, Canada, France, Germany, most South 

American countries, USA, UK)  have adopted the same ICNIRP 

exposure limits used in NZS 2772.1:1999.  ICNIRP is recognised 

for its independence and expertise in this area by the World Health 

Organisation, which recommends the adoption of such exposure 

guidelines. 

 

4.23 As noted in section 5.2.1 of the Report, some countries have 

specified lower limits than the ICNIRP, which either apply 

everywhere or only in what are considered to be “sensitive areas” 

(eg homes, schools, playgrounds) with the ICNIRP limits applying 

elsewhere.  If lower limits have been adopted, especially for 

“sensitive areas”, they often appear to be set on the basis of what 

levels exist already, and what can be achieved with existing 

technology, rather than an analysis of the health effects research.  

However, “precaution” is often cited as the reason for such limits.  

In practice, it is not clear that lower limits make any difference to 

exposures: surveys in Europe have found no systematic 

differences in exposure levels between countries which have low 

limits and those which follow the ICNIRP Guidelines. 

 

4.24 Through the requirement to minimise unnecessary exposures, 

NZS 2772.1:1999 already requires that, where alternative siting 

options or technical choices are available, those resulting in the 

lowest exposures should be selected, all other things being equal.   
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The limits in the Standard are already based on the prevention of 

known harmful effects.  

 

5. EXTREMELY LOW FREQUENCY FIELDS 

 

5.1 As with RF fields, a great deal of research has been undertaken to 

investigate the possible effects of exposures to ELF fields of the 

type produced by any cabling or equipment carrying mains 

electricity.  This includes not only electricity generation, 

transmission and distribution infrastructure, but also domestic 

wiring and appliances.   

 

5.2 The research data were reviewed by the WHO in 20076 (2007 

WHO recommendations).  The findings of that review are 

summarised in section 3.2 of the 2015 Interagency Report, but in 

brief the WHO conclusions and recommendations were: 

 

(a) Compliance with existing international Guidelines (such 

as those published by ICNIRP) provides protection from 

acute (short term) effects; 

 

(b) While epidemiology studies show a small increased risk 

of leukemia in children exposed to relatively high ELF 

magnetic fields (but well below the Guideline limits), this 

may, in part be due to weaknesses in the study methods, 

and it is not supported by laboratory research.  If there 

truly is a causal relationship the global impact is limited 

and uncertain; 

 

(c) In addition to compliance with exposure limits of the type 

recommended by ICNIRP, very low cost measures to 

reduce exposures should be implemented when 

constructing new electrical infrastructure.  When 

contemplating changes to existing sources, field reduction 

                                                   
6
 WHO.  Environmental Health Criteria 238.  Extremely low frequency fields.  WHO, Geneva, 2007.  Available at: 

http://www.who.int/entity/peh-emf/publications/elf_ehc/en/index.html 
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should be considered alongside safety, reliability and 

economic aspects.    

 

5.3 The Ministry of Health supports these recommendations, and in its 

2013 booklet Electric and magnetic fields and your health7 

recommends ELF field limits published by ICNIRP in 2010 

(ICNIRP 2010 limits), and encourages the use of low or no cost 

measures to reduce or avoid exposures for new electrical facilities.  

At the power frequency of 50 Hz, the applicable ICNIRP 2010 

limits are 200 microtesla (T) and 5 kilovolts per metre (kV/m) for 

magnetic and electric fields respectively.  Previously, in a 1998 

publication, ICNIRP had recommended the same limit for electric 

fields but a limit of 100 T for magnetic fields (ICNIRP 1998 

limits).  The change in limit for magnetic fields can largely be 

attributed to improved dosimetry (knowledge about the relationship 

between the external magnetic field, and the electric field which it 

induces in the body).   

 

5.4 In my opinion, the 2013 recommendations from the Ministry of 

Health are still valid.  Research published since 2007 has not 

resolved the questions about childhood leukemia, or indicated the 

possibility of effects on health not considered in the WHO review. 

 

5.5 Examples of measures which might be considered “low or no cost” 

include: 

 

(a) Arrangement of conductors on overhead lines to 

maximise self-cancellation of the fields they produce; 

 

(b) Where options are available at similar cost, the choice of 

route for a transmission or distribution line which 

minimises exposures in inhabited areas; 

 

                                                   
7
 Available at: http://www.health.govt.nz/publication/electric-and-magnetic-fields-and-your-health.  The booklet also 

contains background information about the nature and levels of ELF fields.   



 

26947577_3.docx  16 
 

(c) When designing a new substation, keeping transformers 

towards the centre of the site and away from boundaries, 

unless there are compelling reasons to do otherwise.    

 

5.6 On the other hand, undergrounding power lines would not 

normally be considered a low cost measure, as it typically 

increases the costs considerably.   

 

5.7 In 2008, following a Board of Inquiry, the NPSET was published 

under the Resource Management Act. 

 

5.8 Policy 9 of the NPSET states that District Plan provisions dealing 

with ELF fields from the electricity network operated by 

Transpower must be based on ICNIRP recommendations 

published in 1998 (ie the ICNIRP 1998 limits), and 

recommendations from the WHO 2007 review, or revisions 

thereof, and any applicable New Zealand Standards or national 

environmental standards. I consider that the ICNIRP 2010 limits 

are a revision of the ICNIRP 1998 limits for the purposes of policy 

9 the NPSET. 

 

5.9 There are no applicable New Zealand Standards.  The NESETA 

covers specified activities related to the maintenance of 

transmission lines operated by Transpower, and specifies a 

magnetic field limit of 100 T.  I understand that a review of this 

NES is being planned, and that Transpower has already raised the 

possibility of the magnetic field limit being raised to 200 T.   

 

 Rules for utilities on ELF fields in the proposed District Plan 

 

5.10 Proposed rule 11.3.1.1 P10 1.e effectively requires that utilities 

creating exposures to ELF fields comply with the 1998 ICNIRP 

limits of 100 T and 5 kV/m. 

 

5.11 I note that the proposed definition of “Utility”, in the context of ELF 

(power frequency) fields, seems to include infrastructure of the 
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type covered by the NPSET, in which case the NPSET 

requirement for provisions to be based on the 2007 WHO 

recommendations (in addition to the ICNIRP 1998 limits,and any 

revisions of the 1998 ICNIRP limits or the 2007 WHO 

recommendations)  should also be included.    

 

5.12 In view of the above, I suggest that the proposed rule be amended 

in the following ways: 

 

(a) It should be clearly separated from the RF rules which 

precede it – at the moment the text about RF fields under 

11.3.1.1 P10 1. appears to apply to utilities producing 

power frequency fields as well; 

 

(b) The magnetic field limit in the current text should be 

changed to 200 T; 

 

(c) An Advice Note should be added to the effect that any 

utility responsible for the generation, transformation, 

transmission and distribution of electric power should also 

have regard to the 2007 WHO recommendation and 

Ministry of Health recommendation to implement low or 

no cost measures to reduce or avoid exposures for new 

electrical facilities.    

 

5.13 My reasons for suggesting these changes are: 

 

(a) Updating the reference to the recommended ICNIRP 

2010 limits is envisaged in the NPSET and is consistent 

with Ministry of Health recommendations.  The ICNIRP 

summarised the reasons for the changes between their 

1998 and 2010 recommendations in a Fact Sheet8, and it 

is clear that they consider the 2010 limits to be equally 

protective as the 1998 limits.  

 

                                                   
8
 http://www.icnirp.org/cms/upload/publications/ICNIRPFactSheetLF.pdf 
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(b) Including the Advice Note to encourage low or no cost 

measures is consistent with 2007 WHO 

recommendations and Ministry of Health 

recommendations.   

 

 Submissions 

 

5.14 Submission 2340 (page 30) seeks to increase the magnetic flux 

density limit to 200 T. 

 

5.15 As noted in the preceding paragraphs, I support this proposed 

amendment. 

 

 

 

Martin David Gledhill  

4 November 2015 
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Attachment A: Interagency Committee Report to Ministers 


