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1. Survey Summary 

 

Address of Transmitter Site 
Surveyed: 

Water Tower, Park View, Edenderry, Co. Offaly. 

Survey Date: 04/11/2025 

Base Station ID’s: EIR_OY_4215, THR_OF0072, VOD_OY403 

Network Operators: Vodafone/ Three/ EIR 

Technologies Measured: GSM / LTE / NR5G / UMTS 

Frequency Bands: 700 / 800 / 900 / 1800 / 2100 / 2300 / 2600 / 3600MHz  

Technology Bands: L7 / L8 / G9 / U9 / L18 / L21 / N21 / L23 / N23 / L26 / N361 
1 

Measurement Location:  
(at point of maximum non-ionising 
radiation near site, approximate 
distance from site.) 

In council car park, beside antenna location.  

 
 

 

Purpose and Conduct of Survey: 

The purpose of this survey was to assess compliance with the limits for general public exposure to 
non-ionising radiation (NIR) set by the International Commission on Non-Ionising Radiation Protection 

(ICNIRP) (“ICNIRP Public Exposure Limits”).  

Compliance with the ICNIRP Public Exposure Limits is a condition of a General Authorisation for an 
electronic communications network/service as well as of various Wireless Telegraphy licences issued 
by the Commission for Communications Regulation (ComReg). 

The survey was conducted by: 

• measuring the overall electromagnetic field (EMF) present at the point of highest exposure in 
a public area associated with the designated transmitter site;  

• identifying the frequency of the principal emissions contributing to the EMF; and 

• measuring the intensity (or level) of same. 

 

Overall Conclusions of the Survey 

Frequency Selective Measurements:              
(Individual emissions measured at specific frequencies) 

Below ICNIRP Public Exposure Limits 
[Compliant] 

Total Exposure Quotient:                
(Assessment of cumulative emissions from multiple transmitters) 

Below ICNIRP Public Exposure Limits 
[Compliant] 

 
1 Where the letters refer to a technology  G refers to GSM , L refers to LTE, U refers to UMTS, N refers to NR5G, T refers to 
Tetra , and the numbers refer to a frequency band 7 refers to 700 MHz, 8 refers to 800 MHz , 9 refers to 900 MHz, 18 refers to 
1800 MHz , 21 refers to 2100 MHz , 23 refers to 2300 MHz , 26 refers to 2600 MHz, 36 refers to 3600 MHz and the combination 
to a technology in a frequency band , L21 refers to LTE in the 2100MHz band , N21 refers to NR5G in the 2100 MHz band , L18 
refers to LTE in the 1800 MHz band , N18 refers to NR5G in the 1800 MHz band etc. etc.  

 

Measurement Location 
Coordinates (decimal): 

 LAT          LONG 

53.340261 - 7.050247 

http://www.comreg.ie/


2. Surveyors 

Survey conducted 
for ComReg by: 

Compliance Engineering Ireland Ltd. 

 
 

Survey Engineer(s): Report Writer: Report Reviewer: 

Michael Reilly, BEng Michael Reilly, BEng John McAuley, MEng 



 

3. Survey Location Details 

Designated Transmitter Site Photo  Survey Weather 

 

  

Sky: Overcast 
 
Temperature:  
15° C 
 
Relative Humidity: 
52 % 

 

Map(s) of Designated Transmitter Site and Measurement Location (Checks and Final) 

 
 

Initial measurement point 
check readings:  
(approximate) 

1. 2.66 V/m 
2. 1.46 V/m 
3. 1.24 V/m 
4. 2.41 V/m 

5. 2.06 V/m 
6. 2.59 V/m 
7. 0.54 V/m 
8. 1.04 V/m 



 

4. Introductory Note 

 
Purpose of Survey 
 

The survey of the designated transmitter site (“Designated Site”) was commissioned by ComReg as part 
of its Programme of Measurement of Non-Ionising Radiation. The purpose of the survey was to assess 
whether NIR (occurring within the radio frequency part of the electromagnetic spectrum) from the 
Designated Site complied with the limits for general public exposure specified in the guidelines published 
by ICNIRP (“ICNIRP Public Exposure Limits”).2 Compliance with the ICNIRP Public Exposure Limits is a 
condition of a General Authorisation for the provision of an electronic communications network/service 
(e.g. mobile phone and broadcasting networks) as well as of various Wireless Telegraphy licences (in 
respect of transmitting stations) issued by ComReg. 

 
Survey Methodology 
 

Measurements of the NIR from the Designated Site were conducted in accordance with the methodology 
outlined in ComReg Document 08/51R43. Once standardised, these methodologies are to be 
incorporated. Methodologies used in conducting this site reports are listed below; 

• European Electronic Communications Committee (ECC) Recommendation (02)044; 

• European Committee for Electrotechnical Standardisation (CENELEC) measurement standard EN 
50492:20085, and  

• Measurement techniques developed by the Institut für Mobil- und Satellitenfunktechnik (IMST) 
and the EM-Institut on behalf of the German Federal Office for Radiation Protection.6 

Additional methodologies to be used in conducting this site report are listed below: 

• Measurement techniques as published by Dr. Helmut Keller on behalf of Narda Safety Test 
Solutions.7 

 
Note re this Report Version 
 

If you have downloaded this report from ComReg’s Siteviewer8 or from www.comreg.ie, you are reading 
an abbreviated version. The full technical version of this report also contains a comprehensive technical 
record of the measurements and any calculations performed, a list of equipment used, and a technical 
appendix.  A copy of the full report is available upon request from ComReg. 

 
2 Current ICNIRP guidelines:   

• “Guidelines for Limiting Exposure to Electromagnetic Fields (100 kHz to 300 GHz)”, ICNIRP, published in ‘Health Physics’, 
March 2020, Volume 118, No. 5: https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf 

• “Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields (1 Hz to 100 kHz)”, ICNIRP, published in 
‘Health Physics’, December 2010, Volume 99, No. 6: https://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf  

3 https://www.comreg.ie/publication/programme-of-measurement-of-non-ionising-radiation-methodology-for-the-conduct-of-
surveys-to-measure-non-ionising-radiation-from-transmission-sites  

4 ECC RECOMMENDATION (02)04, “Measuring Non-Ionising Electromagnetic Radiation  (9 kHz – 300 GHz)”, ECC, (revised 
Bratislava 2003, Helsinki 2007): http://www.erodocdb.dk/Docs/doc98/official/pdf/REC0204.PDF  

5 EN 50492:2008, “Basic standard for the in-situ measurement of electromagnetic field strength related to human exposure in the 
vicinity of base stations”, CENELEC, November 2008: http://www.cenelec.eu 

6 See: http://www.bfs.de . 

7 “On the Assessment of Human Exposure to Electromagnetic Fields Transmitted by 5G NR Base Stations”, published in ‘Health 
Physics’, November 2019 Volume 117, No.5: https://journals.lww.com/health-
physics/fulltext/2019/11000/on_the_assessment_of_human_exposure_to.7.aspx 

8 https://siteviewer.comreg.ie/  

http://www.comreg.ie/
https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf
https://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf
https://www.comreg.ie/publication-download/programme-of-measurement-of-non-ionising-radiation-emissions-methodology-for-the-conduct-of-surveys-to-measure-non-ionising-electromagnetic-radiation-from-transmitter-sites-2
https://www.comreg.ie/publication-download/programme-of-measurement-of-non-ionising-radiation-emissions-methodology-for-the-conduct-of-surveys-to-measure-non-ionising-electromagnetic-radiation-from-transmitter-sites-2
http://www.erodocdb.dk/Docs/doc98/official/pdf/REC0204.PDF
http://www.cenelec.eu/
http://www.bfs.de/
https://journals.lww.com/health-physics/fulltext/2019/11000/on_the_assessment_of_human_exposure_to.7.aspx
https://journals.lww.com/health-physics/fulltext/2019/11000/on_the_assessment_of_human_exposure_to.7.aspx
https://siteviewer.comreg.ie/


 

5. Survey Overview 

 
Survey Stages 
 
In accordance with the methodology outlined in ComReg Document 08/51R4, this survey was conducted 
in three stages: 

1 Initial Site Survey 

2 Full Survey – Broadband Measurements 

3 Full Survey – Frequency Selective Measurements 

 
An outline of each stage, along with the results and conclusions of the measurements, are presented in 
the following three sections. 
 
Measurement of Electromagnetic Fields 
 
Electromagnetic fields (EMFs) can be sub-divided into two components:  

• Electric field (E-field) (measured in volts per metre or “V/m”]; and 

• Magnetic field (H-field) (measured in amperes per metre or “A/m”]. 

The E-field and the H-field are mathematically interdependent9 in the radiating near-field10 and the far-
field11, which are located before and beyond a distance of at least the wavelength of the radiated EMF 
respectively. The measurement locations for most transmitter installations lie well within the far-field, as 
the wavelengths of the transmitted signals are relatively short, and the antennas are typically located 
many metres from any public area.  
 
The following table gives examples of wavelengths for some commonly transmitted signals: 

 

Transmitter Type Frequency Wavelength 

PMR Low Band VHF    68 MHz 4.41 m 

UHF TV  470 MHz 0.64 m 

GSM 900  (2G mobile base station)  925 MHz 0.32 m 

LTE 1800  (4G mobile base station) 1805 MHz 0.17 m 

UMTS       (3G mobile base station) 2110 MHz 0.14 m 

5G NR      (5G Mobile base station) 3500 MHz 0.09 m 

 
In the radiating near-field and far-field, only one component needs to be measured, as the other 
component can be readily derived from it. Normally, it is the E-field which is measured. 
 
In the case of transmitters of very long wavelength signals, such as long wave radio (1.19 km wavelength), 
the H-field and E-field must be measured separately as the point of measurement will most likely lie within 
the reactive near-field12 region. In this region, located within a distance of at least the wavelength of the 
radiated EMF, the relationship between E and H becomes very complex and there is no direct correlation 
between both components of the EMF. 
 

 
9  E  ≈  H    Z0 (Radiating Near Field) and  E  =  H    Z0 (Far Field), where Z0 (characteristic impedance of free space)   377  
10 Beyond a distance of max(λ, D, D2/4λ), where  is the wavelength and D is the antenna’s largest dimension 
11 Beyond a distance of max(5λ, 5D, 0.6D2/λ) 
12 Within a distance of max (λ, D, D2/4λ) 



 

Measurement Equipment 
 
The measurement of EMFs is a complex process which involves the use of various meters, spectrum 
analysers, probes and antennas, appropriate to the frequencies of the emissions being measured. 
 
The table below shows examples of equipment typically used to measure EMFs in NIR surveys. 

 

Initial Site Survey and 
Broadband Measurements 

Frequency Selective Measurements 

 

 
 

 
Used to measure the overall 
electric or magnetic field 
present over a range of 
frequencies (e.g. 100kHz to 
3GHz). 
 

 

 

SPECTRUM ANALYSER WITH TRIPOD 
MOUNTED ANTENNA CONNECTED 
 

 

 

 

 

PORTABLE SPECTRUM ANALYSER 
WITH ANTENNA DIRECTLY 
CONNECTED 
 

 
 

 

 
Spectrum analysers are used to measure individual emissions at 
specific frequencies. Individual emissions contribute to the overall 
EMF. Examples of individual emissions are a TV signal, and a mobile 
phone signal for a particular mobile operator. There may be a number 
of emissions from different transmitters contributing to the overall 
EMF at a particular location. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6. Initial Site Survey 

 
An initial survey was carried out in the area around the Designated Site in order to determine the point 
of maximum NIR. This is the location at which the overall E-field strength level measured was somewhat 
higher than that measured in other areas around the site and represents the highest level of exposure to 
which a member of the general public might be subjected in the vicinity of the transmitter. 
 
For this initial survey a calibrated field strength meter fitted with a 3 GHz isotropic probe was used. The 
meter and probe were used to measure the sum of all electrical fields present at all frequencies from 100 
kHz up to 3 GHz. 
 
Once the point of maximum NIR was determined, broadband and frequency-selective measurements 
were conducted at that location (see following two sections). For the duration of those measurements, 
the various instruments, antennas and probes used were mounted on non-metallic supports. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

7. Full Survey – Broadband Measurements 

 
The purpose of these measurements was to get an overview of the intensity of the EMF present at the 
point of maximum NIR near the Designated Site.  
 
There, the field strength meter (which was mounted on a tripod and fitted with 3GHz isotropic probe), 
was set to record, over a six-minute period, simultaneous measurements of the sum of all received signals 
within the frequency range of the probe. This measurement was then repeated using a 40 GHz isotropic 
probe. 
 
The broadband measurement results presented below show the levels in volts per metre (V/m) recorded 
during the six-minute period. The average and maximum levels can be compared to the lowest maximum 
ICNIRP Public Exposure Limits which is 27.7 V/m.  
 
If a broadband measurement is higher than 27.7 V/m, it does not necessarily follow that the ICNIRP Public 
Exposure Limits have been exceeded because the limits are frequency dependent. A more detailed 
investigation involving frequency selective measurement is necessary to assess compliance with the 
ICNIRP Public Exposure Limits (see following section). 

 

Electric field strengths recorded over 6-minute period using 3 GHz probe at point of maximum NIR 

 

 
Acquisition Mode: 1 Sec. Sampling 

Mean Measurement V/m: 3.50 V/m Peak Measurement V/m: 4.03 V/m 

Date: 04/11/2025 Start Time: 13:56 

Meter: NBM-550 Probe: EF3091 

Frequency Range: 100 kHz – 3 GHz   
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Electric field strengths recorded over 6 min period using 40 GHz probe at point of maximum NIR 

 

 
Acquisition Mode: 1 Sec. Sampling 

Mean Measurement V/m: 3.48 V/m Peak Measurement V/m: 3.92 V/m 

Date: 04/11/2025 Start Time: 14:03 

Meter: NBM-550 Probe: EF 4091 

Frequency Range: 27 MHz – 40 GHz   

 
 

Conclusion of the Broadband Measurements 

The mean and peak measurements were below the lowest ICNIRP guideline limit of 27.7 V/m.  
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8. Full Survey – Frequency Selective Measurements 

 
Basic Measurement Procedure 
 
A more detailed survey was performed at the point of maximum NIR near the Designated Site to identify 
the individual transmit frequencies and field strengths of each type of emission - e.g. mobile  (GSM, UMTS, 
LTE and 5G NR), wireless broadband (BWA), television (DVB-T), FM radio - and their contribution to the 
total EMF.  
 
The measurements were performed using spectrum analyser equipment and a range of antennas to 
match the frequency bands in which emissions were measured.  
 
Table of Measurement Results 
 
A list of the measurements made is presented in the table on the following page. For each emission 
measured, the table shows: 
 

• Emission Type (e.g. GSM, UMTS, LTE, 5G NR, DVB-T etc); 
 

• Transmission frequency of the signal; 
 

• Measured Level (in volts per metre (V/m)); 
 

• Adjusted Level (if applicable to account for the characteristics of certain signal types or to 
compensate for limitations of measurement equipment or to estimate emissions for 
maximum call or data traffic); and 

 

• ICNIRP Public Limit. 
 
Further details of Adjusted Level/s and ICNIRP Public Exposure Limits are in the explanatory notes which 
follow the table of measurement results. 

 
Assessment of ICNIRP Compliance of Individual Emissions 
 
The levels for each measured emission (as adjusted where necessary) are compared to the relevant 
ICNIRP Public Exposure Limit which applies for the particular frequency of the emission. It should be again 
noted that the ICNIRP Public Exposure Limit varies according to frequency - the limits for the different 
measurements presented in the tables will vary as the measurements have been performed at different 
frequencies. 
 
 
Assessment of ICNIRP Compliance of Cumulative Emissions 
 
The levels measured for individual emissions are used to calculate Total Exposure Quotients to assess the 
cumulative effect of individual emissions from multiple transmitters. Further details of these quotients 
are in the explanatory notes which follow the table of measurement results. 
 

The calculated values of the Total Exposure Quotients must be  1 in order for the aggregate of multiple 
measurements to satisfy the criteria of the ICNIRP Public Exposure Limit. 

 



 

Table of Frequency Selective Measurement Results 

Emission Type Frequency (MHz) 
Measured Level 

(V/m) 
Adjusted Level 

(V/m) 

ICNIRP 
Exposure  

Limit 
(V/m) 

Times 
below 
Limit 

[adjusted 
Values] 

FM Radio 98.700 0.01449 0.01449 27.7 1911.663 

FM Radio 91.300 0.01224 0.01224 27.7 2263.072 

FM Radio 93.499 0.00955 0.00955 27.7 2899.613 

FM Radio 100.899 0.00841 0.00841 27.7 3295.657 

FM Radio 89.100 0.00832 0.00832 27.7 3330.928 

FM Radio 101.350 0.00244 0.00244 27.7 11347.808 

FM Radio 94.000 0.00214 0.00214 27.7 12949.977 

FM Radio 99.250 0.00201 0.00201 27.7 13794.821 

FM Radio 91.900 0.00187 0.00187 27.7 14820.760 

FM Radio 89.650 0.00177 0.00177 27.7 15632.054 

FM Radio 106.175 0.00177 0.00177 27.7 15676.287 

FM Radio 103.500 0.00160 0.00160 27.7 17355.890 

FM Radio 100.300 0.00153 0.00153 27.7 18116.416 

FM Radio 103.750 0.00140 0.00140 27.7 19771.592 

FM Radio 90.700 0.00133 0.00133 27.7 20905.660 

FM Radio 96.700 0.00119 0.00119 27.7 23316.498 

FM Radio 94.900 0.00114 0.00114 27.7 24255.692 

FM Radio 94.600 0.00111 0.00111 27.7 24865.350 

FM Radio 97.600 0.00108 0.00108 27.7 25671.918 

FM Radio 102.700 0.00107 0.00107 27.7 26009.390 

T-DAB 214.940 0.00479 0.00479 27.7 5786.505 

T-DAB 192.410 0.00415 0.00415 27.7 6677.917 

TETRA redacted 0.04917 0.08516 27.7 325.251 

TETRA redacted redacted redacted redacted 7213.623 

TETRA redacted redacted redacted redacted 7359.688 

TETRA redacted redacted redacted redacted 8364.332 

TETRA redacted redacted redacted redacted 10173.411 

TETRA redacted redacted redacted redacted 10251.668 

TETRA redacted redacted redacted redacted 10726.092 

TETRA redacted redacted redacted redacted 11358.382 

TETRA redacted redacted redacted redacted 11828.848 

TETRA redacted redacted redacted redacted 13141.004 

TETRA redacted redacted redacted redacted 14835.438 

TETRA redacted redacted redacted redacted 15481.706 

TETRA redacted redacted redacted redacted 16072.967 

PMR redacted 0.08713 0.08713 29.4 337.958 

PMR redacted 0.00037 0.00037 29.4 79595.480 

PMR redacted 0.00030 0.00030 29.4 99460.979 

DVB-T 587.200 0.00421 0.00496 33.3 6713.430 

DVB-T 679.280 0.00413 0.00488 35.8 7346.401 

DVB-T 576.880 0.00346 0.00408 33.0 8098.222 

DVB-T 640.880 0.00318 0.00375 34.8 9270.622 



 

DVB-T 666.480 0.00307 0.00362 35.5 9792.488 

DVB-T 656.240 0.00279 0.00329 35.2 10714.476 

DVB-T 492.400 0.00234 0.00276 30.5 11050.040 

DVB-T 512.880 0.00217 0.00256 31.1 12160.987 

LTE 763.000 0.08650 0.24739 38.0 153.526 

LTE 773.000 0.08320 0.23795 38.2 160.658 

LTE 783.000 0.11010 0.31489 38.5 122.188 

LTE 796.000 0.05630 0.16102 38.8 240.927 

LTE 806.000 0.07720 0.22079 39.0 176.802 

LTE 816.000 0.11400 0.32604 39.3 120.469 

GSM 926.548 1.16300 2.32600 41.9 17.994 

GSM 955.798 0.37040 0.74080 42.5 57.383 

GSM 947.000 0.35610 0.71220 42.3 59.412 

UMTS FDD 932.500 1.56000 5.82554 42.0 7.208 

UMTS FDD 937.000 0.56610 2.11400 42.1 19.910 

LTE 1815.000 0.11310 0.39622 58.6 147.845 

LTE 1830.000 0.20620 0.83412 58.8 70.518 

LTE 1855.000 0.22170 0.89682 59.2 66.034 

LTE 1875.000 0.28630 1.00298 59.5 59.362 

LTE 2160.000 0.27550 1.17363 61.0 51.975 

5G NR 2120.000 0.05570 1.43800 61.0 42.420 

5G NR 2140.000 0.06320 1.63200 61.0 37.377 

LTE 2350.000 0.26050 1.10973 61.0 54.968 

5G NR 2320.000 0.01916 0.69971 61.0 87.179 

WiFi 2480.050 0.02659 0.04326 61.0 1410.102 

WiFi 2426.390 0.02044 0.03325 61.0 1834.375 

WiFi 2457.110 0.01968 0.03202 61.0 1905.215 

WiFi 2467.350 0.01880 0.03059 61.0 1994.395 

WiFi 2439.190 0.01823 0.02966 61.0 2056.754 

WiFi 2400.790 0.01803 0.02933 61.0 2079.569 

WiFi 2416.150 0.01415 0.02302 61.0 2649.797 

WiFi 2411.030 0.01253 0.02039 61.0 2992.388 

LTE 2630.000 0.11390 0.48521 61.0 125.718 

LTE 2645.000 0.09670 0.35682 61.0 170.953 

5G NR 3750.000 0.04449 2.56900 61.0 23.745 

WiFi 5661.857 0.00369 0.01571 61.0 3882.852 

 
 
 
 
 
 
 
 
 
 
 
 



 

Total Exposure Quotients [calculated from Adjusted Levels] 

Quotient Frequency Range 
Calculated 

Quotient Value 
Limit 

Electrical Stimulation Effects (as per ICNIRP 2010) 1 Hz to 10 MHz n/a 1 

Thermal Effects etc. (as per ICNIRP 2020) 100 kHz and above 0.030471 1 

 

Overall Conclusions of the Survey 

Frequency Selective Measurements:              
(Individual emissions measured at specific frequencies) 

Below ICNIRP Public Exposure Limits 
(Compliant) 

Total Exposure Quotient:                
(Assessment of cumulative emissions from multiple transmitters) 

Below ICNIRP Public Exposure Limits 
(Compliant) 



 

Explanatory Notes 

 
Adjusted Levels 
 
For some emissions, an adjusted level may be required to be derived from the measured level: 
 

(1) to compensate for the limited measurement resolution of the spectrum analyser. For example, 
a measurement of a DVB-T (digital TV) signal performed with a resolution of 5 MHz needs to be 
adjusted upwards using a correction factor to account for the energy present within the full 7.61 
MHz bandwidth of the signal; and/or 
 

(2) to extrapolate to an estimate of the level under maximum traffic or duty cycle from the 
transmitter. For example, the base stations of mobile phone networks produce emissions which 
vary according to the changing volume of calls or data traffic over the course of the day. 
 

 
 
ICNIRP Public Exposure Limits 

These are set out in the ICNIRP Guidelines as 
reference levels for the practical assessment of 
exposure to electric and magnetic fields, as 
experienced by the general public (excluding 
occupational exposure and exposure during 
medical procedures). The limits vary according 
to the frequency of the emissions as illustrated 
in the adjacent diagram. For example, the limits 
for Wi-Fi in the 2400-2483.5 MHz frequency 
band are higher than those for FM Radio 
transmissions in the much lower 87.5-108 MHz 
frequency band. 
 
Total Exposure Quotients  
 

The Total Exposure Quotients (which must be  1) are calculated in accordance with mathematical 
formulas specified in the ICNIRP Guidelines to assess the cumulative effect of emissions from multiple 
transmitters. The quotients in this report are calculated from the Adjusted Levels rather than from the 
Measured Levels to account for total potential public exposure under maximum traffic conditions.  
 
The two quotients are as follows: 
 

(1) Quotient for Electrical Stimulation Effects (1 Hz to 10 MHz) 
This quotient is calculated only in a small number of cases where strong emissions in the 
frequency range between 1 Hz and 10 MHz are present at the survey location (e.g. near a long 
wave radio transmitter site). This essentially involves summing the ratios (measured field 
strength/applicable limit) for each emission. 

 
(2) Quotient for Thermal Effects etc. (100 kHz and above) 

The measurements of any emissions above 100 kHz are used to calculate a quotient to assess any 
thermal (heat) and other effects as per ICNIRP 2020. This essentially involves summing the 
squares of the ratios (measured field strength/applicable limit) for each emission. 



 



 

1. Measurement Equipment List 

 

 
Field Strength Meter 
Manufacturer:  Narda  
Model:   NBM-550 
Serial Number:      A-0068 
Calibration Date:   15/04/2025  
 
3 GHz Probe 
Manufacturer:        Narda 
Model:                   EF 0391 
Serial Number:      A-0119 
Calibration Date:   15/04/2025 
Frequency Range:   100 kHz – 3 GHz 
 
40 GHz Probe 
Manufacturer:        Narda 
Model:                   EF 4091 
Serial Number:      A-0110 
Calibration Date:   15/04/2025 
Frequency Range:   27 MHz – 40 GHz  
 
 
Frequency Selective Measurements 
 
See individual band scans in previous section for details of antennas and spectrum analysers used. 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

2. Site Photographs 

 

 
 

Photo 1. Broadband Measurement location looking towards antennas 
 
 
 
 
 
 
 
 
 



 

 
 

Photo 2. Frequency selective measurement location looking towards antennas 
 
 
 
  
 



 

APPENDIX 1 – SUMMARY OF THE ICNIRP GUIDELINES 

 
SUMMARY OF THE ICNIRP GUIDELINES FOR LIMITING EXPOSURE TO TIME-VARYING ELECTRIC, 
MAGNETIC, AND ELECTROMAGNETIC FIELDS (UP TO 300 GHz) 
 
ICNIRP 

The International Commission on Non-Ionizing Radiation Protection (ICNIRP)13 is a non-governmental 

organisation formally recognised by the World Health Organisation. ICNIRP lists among its membership 

scientific experts in fields relating to non-ionising radiation (NIR) protection, such as medicine, 

dermatology, ophthalmology, epidemiology, biology, photobiology, physiology, physics, electrical 

engineering and dosimetry. 

The functions of ICNIRP are to investigate the hazards that may be associated with the different forms of 

NIR, develop international guidelines on NIR exposure limits, and deal with all aspects of NIR protection.  

ICNIRP provides guidance and recommendations on protection from exposure to NIR. ICNIRP’s exposure 

limits were developed following reviews of peer-reviewed scientific literature, including thermal and non-

thermal effects. The standards are based on evaluations of biological effects that have been established 

to have health consequences. 

 

ICNIRP Guidelines 

In relation to time-varying electric, magnetic, and electromagnetic fields (EMF) (up to 300 GHz) ICNIRP 

has published two sets of guidelines: 

• “Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields (1 Hz - 100 
kHz)”, Health Physics 99(6):818-836; 201014. (“ICNIRP 2010 Guidelines”); and 
 

• “Guidelines for Limiting Exposure to Electromagnetic Fields (100 kHz to 300 GHz)”, Health 
Physics 118 (5): 483-524; 202015. (“ICNIRP 2020 Guidelines”). 
                                                                                             

The ICNRIP 2010 Guidelines and ICNIRP 2020 Guidelines replace the previous recommendations given in 

the ICNIRP 1998 Guidelines for the frequency range 1 Hz to 300GHz. 

In each of the above guidelines, ICNIRP has defined two sets of guideline exposure limits: (i) for members 

of the general public and (ii) for people classified as occupational (e.g. engineers working on a 

 
13 For further information see www.icnirp.org.  
14 https://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf  
15  https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf  

http://www.icnirp.org/
https://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf
https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf


 

transmitter). The occupationally exposed population consists of adults who are generally exposed under 

known conditions and are trained to be aware of potential risk and to take appropriate precautions.  

In contrast, the general public comprises individuals of all ages and of varying health status and may 

include particularly susceptible groups or individuals. In many cases, members of the public are unaware 

of their exposure to EMF. Moreover, individual members of the public cannot reasonably be expected to 

take precautions to minimise or avoid exposure. It is these considerations that underlie the adoption of 

more stringent exposure restrictions for the public than for the occupationally exposed population. 

ICNIRP Limits - Basic Restrictions and Reference Levels 

 

ICNIRP has defined exposure limits in terms of “basic restrictions” and “reference levels”.  

Depending on frequency, the physical quantities used to specify the basic restrictions on exposure to 

EMFs are current density, specific absorption rate (SAR), and power density. As SAR is not easily 

measurable in living people, reference levels have been obtained from the basic restrictions by 

mathematical modelling and by extrapolation from the results of laboratory investigations at specific 

frequencies. 

Reference levels are provided for comparison with measured values of physical quantities. Compliance 

with all reference levels identified in the ICNIRP guidelines ensure compliance with the basic restrictions. 

If measured values are higher than reference levels, it does not necessarily follow that the basic 

restrictions have been exceeded, but a more detailed analysis is necessary to assess compliance with the 

basic restrictions. 

The reference levels specified in the ICNIRP 2020 Guidelines relating to limiting exposure to 

electromagnetic fields are listed in Table 1 - ICNIRP 2020 Guidelines reference levels for occupational 

exposure, averaged over 30 minutes and the whole body, to electromagnetic fields from 100 kHz to 300 

GHz (unperturbed rms values) 

 (Occupational Exposure) and Table 2 - ICNIRP 2020 Guidelines reference levels for general public 

exposure, averaged over 30 minutes and the whole body, to electromagnetic fields from 100 kHz to 300 

GHz (unperturbed rms value) (General Public Exposure).  The reference levels specified in the ICNIRP 2010 

guidelines relating to protection against electrical stimulation effects of NIR are listed in Table 3 - ICNIRP 

2010 Guidelines reference levels for occupational exposure to time-varying electric and magnetic fields 

(unperturbed rms values) 



 

 (Occupational Exposure) and Table 4 (General Public Exposure). 

 

 

 

Frequency Range 
 

E – Field Strength 
Einc (Vm-1) 

H – Field 
Hinc (Am-1) 

Incident Power density; Sinc 
(Wm-2) 

0.1 - 30 MHz 660/fM
0.7 4.9/fM

 - 

>30 – 400 MHz 61 0.16 10 

>400 – 2000 MHz 3fM
0.5 0.008fM

0.5 fM/40 

2 – 300 GHz - - 50 

Note: f in units as indicated in the Frequency Range column 

Table 1 - ICNIRP 2020 Guidelines reference levels for occupational exposure, averaged over 30 minutes 
and the whole body, to electromagnetic fields from 100 kHz to 300 GHz (unperturbed rms values) 

 
Frequency Range 

 
E – Field Strength 

(Vm-1) 
H – Field 

(Am-1) 
Equivalent plane wave power S 

(Wm-2) 

0.1 - 30 MHz 300/fM
0.7 2.2/fM

 - 

>30 – 400 MHz 27.7 0.073 2 

>400 – 2000 MHz 1.375 fM
0.5 0.0037fM

0.5 fM/200 

2 – 300 GHz - - 10 

Note: f in units as indicated in the Frequency Range column 

Table 2 - ICNIRP 2020 Guidelines reference levels for general public exposure, averaged over 30 
minutes and the whole body, to electromagnetic fields from 100 kHz to 300 GHz (unperturbed rms 

value) 
 

Frequency Range 
 

E – Field Strength 
E (kV m-1) 

Magnetic Field Strength 
H (A m-1) 

Magnetic Flux Density 
B (T) 

1 Hz – 8 Hz 20 1.63 × 105/f2 0.2/f2 

8 Hz – 25 Hz 20 2 × 104/f 2.5 × 10-2/f 

25 Hz – 300 Hz 5 × 102/f 8 × 102 1 × 10-3 

300 Hz -3 kHz 5 × 102/f 2.4 × 105/f 0.3/f 

3 kHz – 10 MHz 1.7 × 10-1 80 1 × 10-4 

Notes:-      f in Hz.  
- In the frequency range above 100 kHz, RF specific reference levels need to be considered additionally. 

Table 3 - ICNIRP 2010 Guidelines reference levels for occupational exposure to time-varying electric 
and magnetic fields (unperturbed rms values) 

 
Frequency Range 

 
E – Field Strength 

E (kV m-1) 
Magnetic Field Strength 

H (A m-1) 
Magnetic Flux Density 

B (T) 

1 Hz – 8 Hz 5 3.2 × 104/f2 4 × 10-2/f2 

8 Hz – 25 Hz 5 4 × 103/f 5 × 10-3/f 

25 Hz – 50 Hz 5 1.6 × 102 2 × 10-4 

50 Hz -400 Hz 2.5 × 102/f 1.6 × 102 2 × 10-4 



 

400 Hz – 3 kHz 2.5 × 102/f 6.4 × 104/f 8 × 10-2/f 

3 kHz – 10 MHz 8.3 × 10-2 21 2.7 × 10-5 

Notes:  -      f in Hz.  
- In the frequency range above 100 kHz, RF specific reference levels need to be considered additionally. 

Table 4 - ICNIRP 2010 Guidelines reference levels for general public exposure to time-varying electric 
and magnetic fields (unperturbed rms values) 

 
 

 

Simultaneous Exposure to Multiple Frequency Fields (Total Exposure Quotients) 

ICNIRP has specified a means of assessing additivity of exposures in situations of simultaneous exposure 

to fields of different frequencies. Additivity is examined separately for ICNIRP 2020 (thermal and other 

effects) and ICNIRP 2010 (electrical stimulation effects). As such, ICNIRP has set out basic restrictions 

which should be met for both considerations.  

For practical application of the basic restrictions, ICNIRP has advised that the following criteria16 regarding 

reference levels of field strengths should be applied. 

Electromagnetic Fields (ICNIRP 2020) 

For thermal considerations, relevant for frequencies above 100 kHz, measured levels for multiple fields 

of different frequencies must be additively assessed in accordance with the reference levels from the 

ICNIRP 2020 Guidelines as follows. And for calculations of practical applications of the whole-body 

average reference levels, incident electric field strength, incident magnetic field strength and incident 

power density values should be added accordingly with Table 1 or Table 2; 

 

∑ 𝑀𝐴𝑋 {(
𝐸𝑖𝑛𝑐,𝑖

𝐸𝑖𝑛𝑐,𝑅𝐿,𝑖
)

2

, (
𝐻𝑖𝑛𝑐,𝑖

𝐻𝑖𝑛𝑐,𝑅𝐿,𝑖
)

2

}

30 𝑀𝐻𝑧

𝑖>100 𝑘𝐻𝑧

 

+ ∑ 𝑀𝐴𝑋 {(
𝐸𝑖𝑛𝑐,𝑖

𝐸𝑖𝑛𝑐,𝑅𝐿,𝑖
)

2

, (
𝐻𝑖𝑛𝑐,𝑖

𝐻𝑖𝑛𝑐,𝑅𝐿,𝑖
)

2

, (
𝑆𝑖𝑛𝑐,𝑖

𝑆𝑖𝑛𝑐,𝑅𝐿,𝑖
)}

2 𝐺𝐻𝑧

𝑖>30 𝐺𝐻𝑧

 

+ ∑ (
𝑆𝑖𝑛𝑐,𝑖

𝑆𝑖𝑛𝑐,𝑅𝐿,𝑖
)

300 𝐺𝐻𝑧

𝑖>2 𝐺𝐻𝑧

 ≤ 1 

 
Where; 

𝐸 𝑖𝑛𝑐,𝑖  𝑎𝑛𝑑 𝐸𝑖𝑛𝑐,𝑅𝐿,𝑖  =   are the whole-body average incident electric field strength and whole-

body average incident electric field strength reference level given in Error! Reference source not 
found. at frequency 𝑖, respectively.  
𝐸𝑖𝑛𝑐,𝑖(𝑡)  = is the whole-body average 𝐸𝑖𝑛𝑐  level over time 𝑡. 
 

 
16 The calculated values are referred to as ‘Total Exposure Quotients’ elsewhere in this report. 



 

𝐻𝑖𝑛𝑐,𝑖  𝑎𝑛𝑑 𝐻𝑖𝑛𝑐,𝑅𝐿,𝑖 =   are the whole-body average incident magnetic field strength and 

whole-body average incident magnetic field strength reference level given in table Error! 
Reference source not found. at frequency 𝑖, respectively. 
𝐻𝑖𝑛𝑐,𝑖(𝑡) = is the whole-body average 𝐻𝑖𝑛𝑐  level over time 𝑡.  
 

𝑆𝑖𝑛𝑐,𝑖  𝑎𝑛𝑑 𝑆𝑖𝑛𝑐,𝑅𝐿,𝑖 =   and the whole-body average incident power density and whole-body 

average incident power density strength reference level given in table Table 1 - ICNIRP 2020 
Guidelines reference levels for occupational exposure, averaged over 30 minutes and the whole 
body, to electromagnetic fields from 100 kHz to 300 GHz (unperturbed rms values) 
 at frequency 𝑖, respectively. 
𝑆𝑖𝑛𝑐,𝑖(𝑡) = is the whole-body average 𝑆𝑖𝑛𝑐,𝑖 level over time 𝑡. 

Electrical Stimulation (ICNIRP 2010) 

For electrical stimulation effects, relevant for frequencies up to 10 MHz, measured levels for multiple 

fields of different frequencies must be additively assessed in accordance with the reference levels from 

ICNIRP 2010 Guidelines as follows: 

∑ (
𝐸𝑗

𝐸𝑅,𝑗
) ≤ 1,

10 𝑀𝐻𝑧

𝑗=1 𝐻𝑧

 

And 

∑ (
𝐻𝑗

𝐻𝑅,𝑗
)

10 𝑀𝐻𝑧

𝑗=1 𝐻𝑧

≤ 1, 

where 
 

Ej  =   the electric field strength at frequency j; 

ER, j =   the electric field strength reference level at frequency j as given in Table 3 - ICNIRP 

2010 Guidelines reference levels for occupational exposure to time-varying electric and 
magnetic fields (unperturbed rms values) 

 
or  Table 4 - ICNIRP 2010 Guidelines reference levels for general public exposure to 

time-varying electric and magnetic fields (unperturbed rms values) 

; 

Hj  =   the magnetic field strength at frequency j; 

HR, j  =   the magnetic field strength reference level at frequency j as given in Table 3 - ICNIRP 

2010 Guidelines reference levels for occupational exposure to time-varying electric and 
magnetic fields (unperturbed rms values) 
 

     or Table 4 - ICNIRP 2010 Guidelines reference levels for general public exposure to 
time-varying electric and magnetic fields (unperturbed rms values) 

. 



 

APPENDIX 2 - GLOSSARY 

 
Antenna: A conductive structure specifically designed to couple or to radiate electromagnetic energy. 
 
BCCH: Broadcast control channel. BCCH is a constant carrier on GSM base stations. Essentially it is the 
‘always on’ pilot channel. The constant signal level of the BCCH allows for extrapolation to a maximum 
traffic signal level for a base station. 
 
Broadband Measurement: A measurement carried out using a meter and probe combination that 
simultaneously measures and sums all received signals within the frequency range of the probe. Generally 
this meter and probe combination is not as sensitive as the equipment used for narrowband 
measurements but is useful for getting an overall picture of the level of electromagnetic fields present at 
a site. 
 
ComReg: the Commission for Communications Regulation. Established under the Communications 
Regulation Act 2002 (as amended), ComReg is the statutory body responsible for the regulation of the 
electronic communications sector (telecommunications, radiocommunications and broadcasting 
transmission) and the postal sector in Ireland. 
 
Electric Field Strength: Electric field strength is a quantitative expression of the intensity of an electric 
field at a particular location. The standard unit is the volt per meter (V/m). A field strength of 1 V/m 
represents a potential difference of one volt between points separated by one meter. 
 
Electromagnetic Field (EMF): Combined electric and magnetic fields, in this case radiating from an 
antenna. 
 
Electromagnetic Spectrum: The complete range of the wavelengths of electromagnetic radiation, 
beginning with the radio waves and extending through microwaves and visible light (a very small part of 
the spectrum) all the way to the extremely short gamma rays that are a product of radioactive atoms. The 
electromagnetic spectrum contains both non-ionizing and ionizing radiation 
 
Frequency: The number of cycles completed in one second by an electromagnetic wave. It is expressed 
in Hertz (Hz) or a multiple of Hertz, e.g. kHz (kilohertz, 1,000 Hertz), MHz (MegaHertz, 1,000,000 Hertz) 
and GHz (GigaHertz, 1,000,000,000 Hertz). 
 
Frequency Range: A group of frequencies between a selected start and stop frequency. E.g. the frequency 
range of the FM broadcast band includes all frequencies between 88 and 108 MHz. 
 
Frequency Selective Measurement: A measurement carried out using a receiver and an antenna which 
measures the received signal strength at specific frequencies. A spectrum analyser is usually used as the 
receiver, and a range of antennas is used which are suitable for reception of all the frequencies to be 
measured. 
 
ICNIRP: the International Commission on Non-Ionising Radiation Protection. 
 
Ionising radiation: Ionising radiation, also called radioactivity, includes electromagnetic radiation whose 
waves contain energy sufficient to overcome the binding energy of electrons in atoms or molecules, thus 
creating ions. It occurs at frequencies within the range of ultraviolet light and higher, and includes x-rays 
and gamma rays. The sources of EMFs measured in this survey do not produce any ionising radiation. 
 



 

Isotropic probe: Receives electromagnetic signals regardless of polarisation or direction of travel. An 
isotropic probe is designed to give the same reading, no matter which way it is pointed. 
 
Non-ionising radiation (NIR): Includes all radiations and fields of the electromagnetic spectrum that do 
not normally have sufficient energy to produce ionisation in matter; characterized by energy per photon 
less than approximately 12 electron Volts, wavelengths greater than 100 nm, and frequencies lower than 

3  1015 Hz. 
 
Occupational Exposure: All exposure to EMF experienced by individuals who are exposed under known 
conditions in the course of performing their work and who are trained to be aware of potential risk and 
to take appropriate precautions. 
 
Public Exposure: All exposure to EMF experienced by members of the general public, excluding 
occupational exposure and exposure during medical procedures. 
 
Primary Common Pilot Channel (P-CPICH): A downlink channel broadcast by UMTS Node-Bs (i.e. 3G base 
stations) with constant power. It allows extrapolation to a maximum traffic signal level for a UMTS 
channel. 
 
Radio frequency spectrum: In physics the radio frequency spectrum is commonly defined as that part of 
the electromagnetic spectrum at frequencies between 3 kHz and 300 GHz. 
 
Spectrum analyser: An instrument that displays signal amplitude (strength) as it varies by signal 
frequency. The frequency appears on the horizontal axis and the amplitude is displayed on the vertical 
axis. It can be set to sweep a frequency band where the amplitude of the received signals show up as 
spikes on the recorded trace.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

APPENDIX 3 – Equipment Calibration Certificates 

 
Figure 1. NBM-550 with EF 0391 E-Field Probe Calibration Certificate 

 



 

 
Figure 2. NBM-550 with EF 4091 E-Field Probe Calibration Certificate 



 

 
Figure 3. FSH20 Calibration Certificate 



 

 
Figure 4. 3115 Horn Antenna Calibration Certificate 



 

 
Figure 5. TS-EMF Antenna Calibration Certificate 



 

 
Figure 6. Narda SignalShark 3310 Handheld Calibration Certificate 



 

 
Figure 7. Narda Three-axis 200MHz – 8GHz Antenna Calibration Certificate 

 



 

 
Figure 8. Narda Three-axis H-0254 0.05-3GHz Antenna Calibration Certificate 

 


