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% City of
%f Joondalup
POLICY 7-11 — TELECOMMUNICATIONS FACILITIES
STATUS: City Policy - A policy that is developed for administrative and

operational imperatives and has an internal focus.

City policies are referred to Council for review and

endorsement.
RESPONSIBLE Planning and Community Development
DIRECTORATE:
OBJECTIVE:
STATEMENT:
1 The City recognises that it is bound by the Federal legislation relating to

telecommunication facilities and that it has no jurisdiction over the location or
installation of "low impact” facilities as defined under the Telecommunications
(Low-Impact Facilities) Determination Act 1997.

2 The City, as a general rule, does not support the installation or location of
telecommunication facilities, particularly in the vicinity of schools, childcare
establishments, hospitals and general residential areas.

3 The City recognises the right of land owners/applicants to make applications
for planning approval for telecommunication facilities deemed to be other than
low impact under the Telecommunications Act, and acknowledges its
obligation to make a recommendation to the WAPC or determine the
application in its own right.

4 Having received a Development Application for a telecommunication facility,
the City will advertise the proposal for a 30-day period and consuilt with the
local community surrounding the proposed site. Owners and occupiers of
property within a radius of 500m will be advised in writing, at the cost of the
applicant, and afforded an opportunity to make comment to the Council prior
to the matter being considered at a Councii meeting.

5 In making a recommendation to the WAPC or determining the application the
Council wili have regard to;

) the comments and concerns of the iocal community,

) the merits of the particular proposal

) compliance with the industry code of practice,

) compliance with matters required to be considered under the District
Planning Scheme, and

{e) the general concerns of the Councit regarding the potential effects of

telecommunication facilities referred to in point 2 above.

Policy Manual
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Summary of Estimated RF EME Levels around the
Mobile Phone Base Station at, 323 Whitford Ave, Woodvale WA, 6026

introduction: Date 18/0%/06

This report summarises the estimation of maximum cumulative radiofrequency (RF) electromagnetic energy {EME) levels at
ground level emitted from the existing antennas at the Mobile Phone Base Station at 923 Whitford Ave, Woodvale WA,6026.
Maximum EME levels estimated are at distances of 5.0, 50.0, 100.0, 200.5, 300.0, 400.0, 500.0 m from the base station. The
procedures for making the estimates have been developed by the Australian Radiation Protection And Nuclear Safety Agency
(ARPANSA)!. These are documented in the ARPANSA Technical Report; “Radiated EME Exposure Levels - Prediction
Methodologies” which is available at www.arpansa.gov.ay

EME Health Standard

ARPANSA, an agency of the Commonwealth Depariment of Health has established a Radiation Protection Standard?
specifying fimits for continuous exposure of the general public to RF transmissicns at frequencies used by mobile phone base
stations. Furiher information can be gained from the ARPANSA web site.

The Australian Communications and Media Authority (ACMA)? mandates exposure limits for continuous exposure of the
general public to RF EME from mobile phone base stations. Further information can be found at the ACMA website
www.acma.gov.aWACMAINTER:STANDARD pe=PC_2798

Existing Site Radio Systems

Optus GSMI00 3GISICDMAZ100

Table of Predicted EME Levels - Existing

Distance from the antennas at 923 Whitfords Ave, bearing Maximum Cumulative EME Level - All Carriers
23.96°
{m} (% of ACMA mandated exposure Jimits)
5 0.0067
50 0.13
100 0.34
260 0.13
300 0.057
400 0.031
500 0.02
Maximum EME leve!
93.023 m, 23.96" from the antennas at 323 Whitfords Ave 0,34

Note: This estimation is for the maximum fevel of RF EME at 1.5m above the ground from the existing antennas, The estimated levels have
been calculated on the maximurm mobile phone call capacity anticipated for this site. This estimation does not include pessible radio signal
attenuation due to bulldings and the general environment. The actual EME levels will generally be slignificantly less than predicted due to
path losses and the base station automatically minimising transmitter power to only serve established phone calls®,

Summary ~ Existing Radio Systems

RF EME levels have been estimated from the existing antennas instalfed at 923 Whitford Ave, Woodvale WA,6026. The
maximum cumulative EME level at 1.5 m above ground level is estimated to be 0.34 % of the ACMA mandated exposure limits.
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Proposed Site Radio Systems

Optus Vodafone JVICDMAZ2100
Table of Predicted EME Levels — Existing & Proposed
Distance from the antennas at 923 Whitfords Ave, beating Maximum Curaulative EME Level - Al Carriers
(;n) {% of ACMA mandated exposure limits?)
5 0.0073
50 0.14
100 0.34
200 0.14
) 300 0.066
400 0.036
500 0.023
Maximum EME level
96.27 m, 23.11" from the antennas at 923 Whitfords Ave 0.34

Note: This estimation Is for the maximum level of RF EME at 1.5m above the ground from the existing and proposed antennas. The
estimated levels have been calculated on the maximum mobiie phone call capacity anticipated for this site. This estimation does not include
possible radio signal attenuation due to buifdings and the general environment. The actual EME levels will generally be significantly less
than predicted due to path losses and the base station automatically minimising transmitter power to only serve established phone calls®

Summary - Existing & Proposed Radio Systems

RE EME levels have been estimated from the existing and proposed antennas instalted at 923 Whitford Ave, Woodvale WA, 6026. The
maximurt cumulative EME level at 1.5 m above ground level is estimated to be 0.34 % of the ACMA mandated exposure fimits.

Reference Notes:

1.

1o

The Australian Radiation Pratection and Nuclear Safety Agency (ARPANSA) is a Federal Government agency incorporated under
the Health portfolio. ARPANSA is charged with responsibility for protecting the heaith and safety of people, and the environment,
from the harmful effects of radiation (ionizing and non-ionizing).

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA), 2002, ‘Radiation Protection Standard: Maximum Exposure
Levels to Radiofrequency Fields — 3 kHz to 300 GHz, Radiation Protection Series Publication No. 3, ARPANSA, Yallambie Australia,
[Printed version: ISBN 0-642-79400-6 ISSN 1445-9760]

[Web version: ISBN 0-642-79402-2 ISSN 1445-9750]

The Australian Communications and Media Authority (ACMA) regulates tefecommunications and radiccemmunications, including
licensing, compliance with codes and standards, spectrum management and consumer safeguards. It also represents Austratia’s
communications interests Internationatly.

ACMA mandated exposure limits as in force at the issue date of this report. Further information refer to the ACMA web site
hllp:fivw acma goy au/ACMAINTER STANDARD:pc=PC_2052

The EME predictions in this report assume a worst-case scenatio being:

- base station transmitters operating at maximum power (no automatic power reduction)

- simultaneous telephone cafis on alf channels

- an unobstructed line of sight view to the antennas.

In practice a worst-case scenario s rarely the case. There are often trees and buiidings in the immediate vicinity, and celiular
networks automaticaliy adjust transmit power to suit the actual telephone traffic. For these reasons, care should be taken when
comparlng prediction reports & actual measurements, as the predicted levels will often be censiderably higher.

Issued by: GHD,  Dala reference file - 923 Whillord Ave, Woodvale WA, 6026 -
20080918112025
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Connell Wagner

26 October 2006 Connell Wagner Pty Ltd Telephone: +61 8 9223 1500

ABN 54 005 139 873 Facsimile: +61 8 9223 1605

Level 1, Septimus Roe Square g cwper@conwag.com
. ; 256 Adelaide Terrace
Chief Executive Officer Perth WA 6000 WWW.CONwag.com

City of Joondalup
P.0O. Box 21
JOONDALUP WA 6319

Dear Sir

State Administrative Tribunal WA: Matter No. DR327 of 2006
Connell Wagner Pty Ltd v City of Joondalup

| refer to the Directions Hearing of 18 October 2006 in relation to SAT Matter No. DR327 of 2006 at
which the City requested further specific information from Connell Wagner in relation to the
Telecommunications Facility: Woodvale Park Commercial Centre, Lot 20, 923 Whitfords Avenue,
Woodvale WA 6026.

We have prepared the attached response in accordance with the details requested in the City's
facsimile of 24 October 06.

Should you require any further information, please do not hesitate to contact me on 9223 1601.

Yours sincerely

oy Cavha

Jeff Barham
Principal
Water & Environment

CC: State Administrative Tribunal
GPO Box U189
PERTH WA 6845

Connell Wagner
I -
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Outcomes of State Administrative Tribunal Directions Hearing ~ 18 October 2006

It was agreed that the following additiona! information be provided to Council:
1. What testing and reporting is required under the MERCS system and how often is this undertaken?

2. With the *high levels of reporting” already undertaken, why can't the City {Council) be provided with
copies of these reports?

3. Evidence (from previous testing of other facilities) to demonstrate that levels of EME do not
increase during the lfe of a facility unless additional equipment is added.

Additional information due iyy 27 Qctober 2006

SAT Dates: Directions Hearing — 24 Novernber 2008, 2:00pm

Council Dates: Committee Briefing {Deputation) - 14 November 2006
Ordinary Council Meeting ~ 21 November 2006

Response:

1. The Mobile Carriers Forum {MCF} is working actively to address public concerns about mobile
phone towers and implernent its EME regulatory compliance strategy. The strategy is called the Mobile
EME Regulatory Compliance Strategy (MERCS}).

This strategy is coordinating inter-carrier exchange of information to facilitate compliance with
cumulative exposure requirements under the relevant standards and regulations. MERCS s a
compliance strategy developed by the Mobile Carriers fo meet the regulatory requirements of:

+  Australian Communications and Media Authority (ACMA);

«  Radiocommunications Licence Conditions; and,

«  OHAS Legislation.

Mobile carriers must comply with standards on exposure to electromagnetic energy (EME) set by the
ACMA. This requirement is given effect through the following:
. Radio Communications Act 1992
. Radiccommunications (Electromagnetic Radiation - Human Exposure) Standard 2003.
. Australian Radiation Protection and Nuclear Safety Agency {ARPANSA) Radiation
Protestion Standard - 7 May 2002

The MERCS Process enables the management of cumulafive site EME in line with the requirements of
ARPANSA Radiation Protection Standard (RPS) No. 3 (Compliant with Intemational ICNIRP Standard)
OH&S regulations which require compliance with the ARPANSA EME Standard for:

o Cumulative EME Assessment;

*  EME exclusion zones; and,

o Site Access control & Safe Work Procedures.

The ARPANSA Radiation Protection Standard fimits Maximum Exposure Levels to Radiofrequency
Fields 3kHz to 300GHz and includes requirements for protection of the general public, management of
fisk in occupational expostre and additional information on measurement and assessment compliance.

Connell Wagner
—W
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Assessment of EME from all services at shared sites is undertaken by NATA Accredited Site RF
Assessors. This is an assessment of Cumulative EME impact and is undertaken whenever the site is
upgraded or additional equipment is proposed.

The MERCS Process involves a set of Key Components for management of EME compliance, as
follows:

National Site Archive for ali Sites (RFNSA)

National Antenna Data Base ~ providing base system data for assessments

NATA Pre qualified independent RF Assessors

Standard EME Site Safety Documents

Standard Site Signage and a proportioned cost recovery structure

¢ & 5 & @

Worlds Best Practise processes are applied in the cumulative assessments of EME for:
Standardisation of processes and site management

Wider application to the radio industry in general

Cumulative assessment to ensure total site compliance

Desktop assessments leveraging 10 years of development & operdtion
Management of operational risks through concise hazard management

e & &

MERCS has been implemented and developed since 2000 as a tested sirategy with automated systems
& processes. The MCF Implementation strategy is to retrospectively apply to all carrier sites by 2008
with assessments to include other Radio Licensees at shared sites. Where a new site is built, or a site
is upgraded, MERCS applies immediately.

NATA Accredited Site RF Assessors are EME specialists and are contracted by Carmiers, Radio
Licensess or Site Operators requiring the folfowing tasks and outputs:
e Ligison between owner & carier
Site data collation & validation
Site Audits
Update & load data and reports onto the Radio Frequency National Site Archive
{RFNSA)
EME / EMI design assessment report (recommendations to carriers)
Environmental EME Assessment
Radio Comms Site Management Book (RCSMB) Praduction
Site Compliance Certificate (NATA Accredited)

* & @

¢ 9 o o

in conclusion:

= Detailed assessment and documentation of sites takes place under MERCS to facifitate compliance
with cumulative EME exposure requirements under the relevant standards and regulations.

= This is undertaken by NATA Accredited Site RF Assessors to intemational best practice standards.

= The assessment and documentation procedures occur when a site is upgraded or when additional
equipment is added. Where a site is not assessed in this way before 2008, the procedures will
apply retrospectively.

= Al reporting and documentation from MERCS is readily available from the Radio Frequency
National Site Archive {(RFNSA). We recommend that the City refer to the RFNSA for the most up to
date information. Further informatien about this database is provided in the response to guestion 2.

Connell Wagner
W
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2. Cptus and all Carriers take their respensibilities for providing information and managing EME
issues very sefiously and as a result have created the Mobile Carriers Forum, Radio Frequency
National Site Archive (RFNSA}.

This site is an internet archive of mobile telephone base stations and radio communication facilities in
Australia. The RFNSA was launched in April 2003 in conjunction with the new ACIF Code - Deployment
of Radio Gommunications Infrastructure.

The RFNSA provides a listing of all new mobile telephone base station facilities built or upgraded since
April 2003. Over time the RFNSA will provide a listing of all mobile telephone base stations in
Australia.

You can enter the web site at the following address and search for the subject site:
hitp:/Awww rinsa.com.au/nsalindex.cqj

Under the tabs at the top you will find site details and the site names and codes for all carriers using the
site. Under the 'Reports’ tab is located the latest information regarding identified frequencies in use,
and the most up-to-date RFEME report {sometimes referred to as the Environmental Report) for the
site.

A greater level of information is available to the landlord on all sites where carriers are present and if
you require access to any sites where Council is the landowner, please do not hesitate to contact the
carrier with details and they will make access available to you.

Please riote that by agreement between all Carriers on the site this information and documentation is
continuously updated and must include all existing and proposed equipment on the site.

You will note that due to the continual upgrading programmes being carried out by all Carriers,
equipment and EME documentation is updated on the NSA and confirmed on a regular basis. When
equipment changes on a site do occur {unless underteken via Maintenance procedures under very strict
guidelines), the carrier is obliged to either apply for devaiopment approval from the City Council, or if the
proposed infrastructure is 'Low Impact, it must undertake the necessary notification and consultation
required under the ACIF Industry Code — Deployment of Mobife Phone Network infrastructure. This
procedure specifically includes notification and consultation with Council. Hence any significant
changes fo the facility must be notified to Council at which point the City will be provided with amended
EME reports. We recommend that the City refer to the RFNSA for the most up to date information.,

The diagrams on the following pages represent the availability of access to various users of the RFNSA.
We have also provided a snapshot of the subject site on the RENSA and seme example details of the
type of information uploaded to the NSA site. The City has access to the Public Area of the site detalls

|nc|udlng the:
«  Site Search Facility
+ Site Contact information
« Compliance Certificate
« - Environmental EME Report
+ Link to ACMA data base

In conclusion, the City of Joondalup has ready access to the Radio Frequency National Site Archive
which provides current relevant information on the subject site. The City is also notified, or approached
for development approval, if the site infrastructure is to be changed or added to. Further informaticn is
available via the carriers on request.

" Connell Wagner
g
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3. We provided in our submission of 19 October 2008 a report which summarises the estimation of
maximum cumulative radicfrequency (RF) electromagnetic energy (EME) levels emitted from the
antennas (existing and propased} at the Mobile Phene Base Station. This reportis prepared in
accordance with the requirements of the Australian Radiation Protection and Nuclear Safety Agency
{ARPANSA) which is an agency of the Commonwealth Department of Health, The Agency has
established a Radiation Protection Standard specifying limits for continuous exposure of the general

public to RF transmissions at frequencies used by mohile phone base stations.

it was found that for the site at the Woodvale Park Commercial Centre the EME percentage level was
calculated to be 0.34%. This is well within acceptable limits, being 294 times below the standard
magimum exposure levels. We have again provided this report for your reference (refer Allachment Aj,

We have stated that without physical changes to the infrastructure, the maximum cumulative
radiofrequency REEME levels emitied from the antennas (existing and proposed) at the Mobile Phone
Base Station, being 0.34% of the acceptable imit, will not change. This is because the calculation of
this level assumes a worst case scenario being:

- base station transmitters operating al maximum power

- simuifaneous telephone calls on all channels

- an unobstructed line of sight view to the antennas

The RFEME levels emiited from the Mobile Phone Base Station will vary between 0% and 0.34% of
the acceptable fimit depending on the usage of the transmitters by customers and the distance of the
user from the Mabile Phone Base Station. The level at various distancas from the Mobile Phone Base
Station will also decrease due o environmental factors such as obstructions and topography,

Unless a transmitling antenna is swapped for an antenna of a different power rating, or new eguipment
is added to the site, this maximum level cannct physically be exceeded. If these changes do oeour, the
carrier is obliged to either apply for development approval from the City Council, or if the proposed
infrastructure is ‘Low Impact’, it must undertake the necessary notification and consultation required
under the ACIF Industry Code — Deployment of Mobife Phone Network Infrasiructure. This procedure
specifically includes notification and consultation with Council. Hence any significant changes to the
{acility must be notified to Council at which point the City will be provided with amended EME reports.

It has been conclusively found that actual measured RFEME levels are well below the predicted
maximum curnulative levels due to the factors described above,

Post-instaliation testing of the existing mobile phone base station at the subject site was undertaken at
the request of neighbouring residents. It should be roted that the actual measured EME levels were all
more than 3000 times below the standard maximum exposure levels. The measured level within the
creche area for Ulimate Bodies {inside the Weodvale Park Commercial Centre} was grealer than
100,000 times below the standard. This report, dated May 2005, has previously been provided to
Council.

Pravious detailed measurement surveys conducted by ARPANSA of 60 mobile phone base sites found
conciusively that the estimated levels on the RFEME reports can be over 10 to 1000 times greater than
what is physically measured. A summary of this report is attached for your reference (refer Altachment
B).

An independent audit of base stations being undertaken by ARPANSA to ensure compliance with
Australian Government exposure requiations and to ensure grealer transparency in carrier performance.
The aim of the program is o audil EME exposures fram one telecommunications facility per month for
12 months over 2006/07 - a rolling audit. Depending on community interest. a maximum of 15 sites
could be audiled.

Connell Wagner
-
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The overal objective of the program is to demonstrate, via an independent Government assessment,
that base stations of particular cancern to some sectors of the community, do in fact operate within the
safety exposure standards sef by the Federal Government.

The audit program will be admiristered by ARPANSA. As such, in-kind resources will be provided by
ARPANSA. The ACMA have aiso agreed to provide in-kind support as part of their regional site
inspection program. Funding commenced in July 2006.

The measured EME emissions should ba compared with the ARPANSA (ICNIRP) Standard. Results
will he qualified as a % of the Standard, such as those represented in the RFEME report provided to
Council for the subject site (i.e. 0.34%). Whare relevant, reporting of the findings will also highlight the
worst case scenario predictions made in the Environmental Report, as a comparison.

The community will also benefit from receiving the resulis within context, as such a comparison will be
made with the levels from broadeast TV and radio — general environmental surveys of all RF in the area
wiil provide an imporant environmental context.  Each site will also be measured from various locations
of interest in the vicinily. The assessor will also consider taking some measurements indoors as well as
outdoors, in places of interest around a site eg. a school classroom.

Carriers will be asked for frequency data for the purposes of accuracy, however the time of the audit will
be unknown to the carrier in order {0 ensure spontaneily and transparency.

The sites to be audited will ultimately be selected by the community - as sites of local interest and
concern. Depending on resources avallable, several locations around a site should be measured.
Under the proviso that they me! the Audit's criteria, site surveys triggered or initialed by the community,
as part of a carier's deployment program, will also be COHS[dGFGd forinclusion in the Audit Program. For
example, Carrier X may be requested to undertake an EME survey of a site using a NATA accredited
lab - these results should be provided to ARPANSA fo include in the Audit Program’s results on line.
Therefore, Should Council request a post-installation EME survey of the subject site, it may be included
in the ARPANSA Audit Program.

Resutts will be reported on the ARPANSA website once the measurements have been finalised, site by
site. Members of the general community will be encouraged to access the data.  The ARPANSA
website, an excellent source of information on previous EME Surveys and with Turther defails of the
proposed Audit Program. can be accessed al bl fww, arpansa.gov.au

In conclusion:

» Without physical changes to the infrastructure, the maximum cumulative radiofrequency RFE v“z
lavels emitted from the antennas {existing and proposed; at the Mobile Phone Base Station will no
change. This is because the calculation of this level assumes a worst case scenario which canrot
ohysically be exceeded by the infrastructure on the site

= {f the site infrastructure was to be changed or added to, resulting in a change 1o the EME levels
emitted, the carrier is obliged to eitf Iy for development approval from the City Councll, or if the
proposed infrastructure is 'Low im ;>ac it must undertake the necessary nolification and
consuitation required under the ACIF Indusiry Code - Deployment of Mobife Phone Network
Infrastructure. This procedure specifically includes nofification and consultation with Council.

= |t has been conclusively proven by previous detailed measuiement surveys conducted by
ARPANSA that the estimated levels on the Environmental RFENME reports can be over 10 to 1000
times greater thar what is physically measured at operaling mobile phone base stations. ARPANSA
continues 1o underlake Base Station Site Audits to demonsirate, via an independent Government
assessment, that base stations of parlicular concern o some sectors of the community, doin fac
operate within the safety exposure standards set by the Federal Government.

Connell Wagner
e S awom
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Abstract

This paper reports the findings from an audit of 60 mobile phone base stations around Australia, Predictions of
exposure levels based on anlenna power, orientation and gain were performed prior to an extensive measuremoent
program allowing a comparison 10 be made between measurements and predictions,  The methodologies for the
measuremoents and predictions ave presented. On average. the measurements showed that the exposure fevels al the
location of the highest predicted fevel were 0.020% of the Austalion {FONIRP) linits. By comparison, the
predicted levels Tor the same locations were generally more than 15 times higher than the measured level. Overall,
the correlation between measurement and prediction was quite poor although the measured level was abways less
than the predicted level. The predictions suggest that predicted levels should not be considered to e a swrogate For
measurements when exposure levels around base stations are being considered for epidemiological studies.
Predictions of RF EMR arc enly useful for detenmining worst case exposure levels for compliance requirements.

Introduction

The rapid deployment of mobile telecommunications inlrastruciure in Australia and the world has prompled public
concern over possible health effects from exposure 1o radiofrequency eleciromagnetic energy (RF EME) emanating
from mobile telephone base station antennas. 1t is an Australian government requirement that compamies wanting
1o operale and erect base station antennas provide a worst case estimate of the RF EME public exposure 10 local
coverament authoritics before consent for the development can occwr.  Although the prediction of RF S is
generally rewarded as reasonable approach o determine worst case exposure 10 was thought that @ measurement
audit of a rumber of sites was necessary 10 both verify the predictions and assess the actual exposure levels. In July
2003, the Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) conunissioned a series of RE
EME measurements in the vicioity of sixty mobile wlephone base stations i five Austrahian cities in order to
determine the exposures of the general public, The stxty sites were generaily around base stations located in an
urban environment consisting mainly of single storey buildin s¢ station antennac were cither 01 LOWers or
multistorey buildings and included co-focated base stasions. The audit process allowed an up-to-date caleulation of
the predicled worst case levels as a precursor o the measurement. The prediction allowed the levels of highest
exposure Lo be identified and provided the meassrement locations for the audit. As the predictions and the
neasurements provided data for the exposure levels ai the same location a comparison belween the measured and
Q

bl

<

predicted was made possible.

Where access permitted. measuremonts were conducted olong the radial from the tower where the predicted
maximum was found from modelling. Three nominal points along the radial were chosen, these weret 30m, 200 m
and S00m from the tower, In a Tew cases the desired besring was not aceessible and the measurements were iaken
along the direction of anether sector, Further messurements were made ai (or as near as practicable (o) the Tocation
of the predicted maximen (eld level, hereafier velerred fo as the Max location. This position varied over the iange
af T o 480m fom the ower, but was generally between 30m and 200m from The ower.
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EME Measurcements

Measurements of radiated low level RE EME below the measurement threshekd of broadband hazard probes are
nsually performed by using calibrated antennas and a RF spectrum analyser. The eleetric field strength
(4B V2 m) can be caleulated using the following equation;

dBu fan = dBal = A5 - CL 5y
where  dHxF o is field swength in the unit of decibel microvol per metre.
d Bl is the spectrum analvzer reading in decibel microvelt

CL is cable loss in decibel and AF s the antenna faclor,

Field strenath measurements over the frequency band 10 kHz w 2.2 GHz may be performed by the use of a range
of aniennae. For frequencies up to 30 MHz a loop antenna may be U:scd 1 measure the magnetic field srength. A
bi-comical antemi can used Lo measure clectric fields over the range 20 MUz Lo 220 Mz, while a log-periodic
antenna can he used 1o cover the band 200 MHz to 1.2 GHz. Hybrid antennas have recently become available that
cover even wider frequency ranges. Adjustable dipoles ave also used to measure du,hm fickds over Lhe range of
frequencics used by mobile phone networks. As aniennas measure either the clectric or magnetic Held, a caleulation
of the equivalent power density needs to be performed. The following formula enables the caleulation of
equivalent power density (Pd) to be mude and assumes o {ield inpedance of 377 ohnu

where £ s electric feld strength i volt per metre and

74 is magnedie field strength inamp per imetre,

Measurements performed for this study of base stations cimissions were made using a dipole anteana (Awrit
mode! MP631B with extended calibration to cover all required frequencies) and a spectrum analyser {Agifent
model E440713). Electric field fevels were recorded with the dipole antenna in three orieniations: vertical (X).
horizontal perpendicular (Y) and borizontal aligned {7) 10 the divection of the base station antenna at a height of
1.5m above the ground. The power density at cach location was determined by combining these Xo Y and 7

polarisation measarements,

v othe

Spatial variations of RE EMLE levels caused by multipath signals make it difficult to accurately quantif
exposure fevel at any particular survey Jocation. An attempt to quantify the vertical spatial variability was made by
making multiple measurenents at five positions (the comers and centre) within a one sqnmu mietre area in a vertical
plane perpendicular 1o the direction of the base station anlenna at the Max location.  The power density was
caleutated from X, Y and 7 pola ion electric feld measurements taken at cach of the five pointy, The standard
deviation of the five measurement p«mlmzh was lu we, typically around 60% of their mean value. In order to
abtain a worst case exposure. the maximum of these five measured values was used in subsequent analysis.

At cach site. the X, Y and 7 orfentation equivalent power densitics derived from the fickd measurements were
combined to give the power deusity for c.xvh contrel {GSM) or pilot channet (CDMAL 3G) requency p}uu;t Onee
these valu cre obtained for cach site, the cumulative mean for all tronsmitted signals for each of th 5

way defermined and plollcd in Bigure 1 The values in the figure are frequency weighted for the JONI {P timiis and
are expressed as fraction of the Australiasn ((CNIRDPY limits.

dites

1t should be noted that this survey provides a glimpse of the situaltoa at a particular morsent i thne, Mobile
tenrs which evolve and adapt (o

EKELL()m nunications networks are not rigid infrastructure, but rather dynamic
Transimitters eperate aecording o demand with wansmitlted power {apart frem control and pilot

wels) varying according o adaptive power control. The difficulties (his presents for oblaining accurate
indication of exposure were largely circumvented by measuring the controb or pilat channels and then muhiplying
by a naffic factor. Measurements previously performed by ARPANSA indicate that the average (24 hr) exposure
increase duc (o raised transmitting power levels resulting from more telephone taffic rarely exceeds 30% above the

mintmum power Jevels. Pigure | incldes the traffic factorof 1L
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the nominal distonces from the tower of 20 S0m.

Predictions

The properties of cack base station (such as number of anlennas. their Lrpe, height, Bl orientation snd transmitics
powert were obtained from the Mobile Carriers” Forum National Site Archive database on the Internetd (The
Maobile Carriers’ Forum is an industry body comprised of the four carriers operating in Australia.)  Typical
ransmilter power was 47 diBm with antenna gains of about 17 di3i having [20 degree beam width, Using site
specilic information along with the horizontal and vertical antenna gain characteristics, compuier models of the
predicted RIF EME levels in the vicinity of the mobile phone towers were produced using the Telstra RI Map
software packageii. RF Map performs a calculation of far (ield power density on the basis of the inverse square
relationship that exists between power density and distance from the radiating antenpa. While an accurate
deseription of the Effective Isotropic Radinted Power (1HIRP) radinted toward any point of interest around the
anienna is essential for the prediction to be seourate, po transmission losses were taken e account betwoen the
ransmitier and antenna. BIRP s the product of the lincar isotropic gain and antenna power. The following
cquation forms the basis for RF Map™s {ar field caleulation of RF EME:

G
P o=t
fAml

where £y s power densily watis per meire squaved
(s far field linear gain
B anionng power i watts aud
o is separation distance {metre) from the antenna io the point ol interest,

Telstra RE Map soltware with its street mapping facility was used in order to determine the practical Jocation for
measirements along the axis where the predicted maximum was Tound. The software allows exposure leseis (o be
detenmined for any bearing. hefght and distance from te antenna, This capability allowed an exposure prediction
i he made for the same location where the measurement was made.  While RF Map can build the EME vertical
profile at any point around the base eature was not used for thiz study as there were no data available
acenrately describe the topography. Consequently, the tower was assumed 1o stand in @ horizontal plane for which
the field levels were calealated. In addition, reflections from amd attenuation by buildivgs and other abjects in the
environment were not included in the model caleulations. Tn all cases the measured values were fess than the
predicted values {on average by a facter of .07 A histogram of the ratio of measured to predicied values at cach
nomisal distance from the tower is shown in Fizure 2. An example of an EME plot for o base station is shown
below in Figure 3.

aiion this

Fage 3
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Figure T Histogram showing the number of measurement sites where the ratio ol the measured to predicied power densitios
was less than the abscissa value at nominal distances of 2 30m, [ 200m, B 300m and [ Max,

RF-MAP Information : &

Figure 3 Example EME plot for st using RE-Map soltware.

Page 4




Attachment 5 Page 15 of 16

Discussion

This study showed that predicted levels have a poor corrclation to teasured levels: the Pearson corrclation
s resulting from loss of line-of-sight

The spread of predictions fndicate

coefficient was 0.3, This is considered 1o be a consequence of boath path lc
ransission and destructive interference resulting from multipath transmiss
that calculated levels of RF EME do not provide an accurate prediction of exposure. While it is reasonable (o
conclude that ealculated level will always be less than the actual cxposure it is only possible to say that st
predictions wiil be between 10 ta 1000 times greater than the aetual exposure and will have significant variations
over measuring volumes as small as 1 lo 2 cubic metyes.

The overall level of RF EME exposure Tor people living in the uthan environment involves the simultancous
exposure to a large sumber of radio sources. This study alse took the opportunity to measure the other significant
radio signals that contribute 1o public exposure. The sources included broadeast AM radio, TV (VHF, UHF) and
M radie. The measurements which were performed at distances ranging from 30 m 1o 300 m from the base
slations are shown in Figure 4 and can be assemed to be generally representative of what exists in the arca. These
resulls show that the level of RE EME weighted for frequency coming from public broadeast services is stmilar 1o
that from a nearby base station measured on the maximum exposure radial at a distance of 500 m from the base
station. While the level of EME from the base station may increase by as much as an order of magnitude or more
as the measuring distance is decreased from S00m on the maximum FEME radial, it is reasonable to assume that off
this axis the signal will decrease 1© some extent. The contribution to the overall RF EME from other sources may
be an important consideration for any epidemiology study and will Hikely present as a confounder.
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Summa ry

Only under ideal cireumstances can measurements and predictions of RF LME produce similar levels of exposure,
However, the real living covironment does not generally provide the conditions that give an uninterrupted line-of-
sight fransmission path devoid of reflecting. re-radiating and absorbing objeets. The following conclusions have
been derived rom the study:

ndicates that I most slluations estinates arve

The wide distribution of predictions compared with measured level:
of no value when real exposure estimales are necded.

Estimates for safety compliance that are based o worst case EIRP tevels and no Toss of signal as a conscquence of
absarption, reflection or multipath effects should be seen as the theoretical maximum and will provide over
cstimates that mainly range from 10 to more than 10,000 dmes greater than what would be otherwise measured.

If the level of personal expostre from a base slation is needed 1o be acevrately known a personal dosimeter would
need 10 be emploved.

7 Forum Nattonal
i 3
ap Software reference

Site Archive datsbase webhsite

04 At L omer Phenty Read, Yallambic YO 3055 AUSTRALIA




