Quarterly Report on EMF Monitoring

(July - September 2025)
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1. Background

Electromagnetic Field (EMF) Emissions are the electric and magnetic fields that are produced by
radios, microwaves, mobile phones and base stations (mobile towers). Telecommunications
transmitters generate electromagnetic fields at radio and microwave frequencies. Transmitters
have proliferated with siting of wireless communication networks often co-located among other
transmitters and the transmitter used in contact with human bodies. If the EMF exposure is
prolonged there may be issues of possible health risks. Such risks must be managed and
prevented. Currently International Commission on Non-Ionizing Radiation Protection (ICNIRP)
standards and various other standards are adopted on the assessment and compliance of the
exposure levels radiated from different electromagnetic spectrum sources according to the
permissible levels in order to protect the people from exposure to higher RF radiations. The most
sources of exposure include the cellular network using GSM, WCDMA, LTE and others which
occupy the VHF, UHF, L and S band frequencies.

The Bhutan InfoComm and Media Authority have always been monitoring and measuring the
EMF radiation level of each Telecommunication Base Transceiver station (towers) in the country
based on the EMF emission standards. The Authority also certifies the EMF compliance of the
mobile towers in the country mainly in urban areas and satellite towns areas.

The EMF emission standard is derived from the EMF radiation threshold developed by ICNIRP
and the Authority has standardized the threshold level of EMF radiation exposure based on the
regional threshold.

2. Monitoring

The Authority has monitored the EMF from July to September, 2025 in following places;

SI1.No Name of the Monitored Places Number of tower Monitored
1 Thimphu 4
2 Wangdue 4
3 Tsirang 4

The Authority will continue to monitor and measure the mobile towers in the country and will be
issued with the certificate of EMF threshold compliance respectively.

3. Objective of the Monitoring

The main objective of the EMF measurement monitoring is:
e To ensure the safe and reliable communication services.



e To test the exposure levels produced by any transmitter or emitter such as
telecommunication facilities and mobile telephone base stations for safety purposes and
maintain the EMF emission within the standard threshold.

e To ensure that all telecommunication equipment is safe and secure.

4. Details of the Equipment used for EMF Compliance Test
The details of existing EMF monitoring equipment of the Authority are as mentioned below:

Equipment Make/Model: Narda Safety test solution

Type of the Antenna: Isotropic Antenna/Type (3-Axis), 420 MHz-6GHz
Spectrum Analyzer: SRM3006 (9kHz-6GHz)
Calibration details: Calibrated on 7-03-2024 and valid up to 2 to 3 years

5. Specification of the Equipment/ Instrument

The specification of the above equipment are as mentioned below:
3-axis, E-field antenna: 420 MHz to 6 GHz

Spectrum analyzer SRM 3006: 9 kHz to 6GHz

A 1.5 meter cable to separate the antenna from the meter
Tripod to hold the antenna

Figure 1: EMF Monitoring

6. Measurement Parameter

The following quantities are measured while monitoring:

e Electric Field strength E in V/m



7.

Methodology

The following methodology processes are followed while carrying out the monitoring:

8.

The measurement is done around 10 meters to 30 meters away from the sectoral antenna's
BTS towers facing towards the measurement equipment which is based on the ICNIRP
standards measurement.

The measurement result is taken as the average/Max over a time period of 6 minutes.
The measurement is done for 2G, 3G, 4G and 5G BTS Tower for both the telecom
operators.

Measurement values will be recorded and compare the measurement values with the
reference level as per the international standard ICNIRP.

Measurement is done through broadband measurement and if the exposure ratio is higher
than the exposure ratio limits, the frequency selective measurement is recommended.

Reference Standards and Regulation/ICNIRP limits

According to Section 10(1), and 10(2) of the “Standard for the Establishment of
Telecommunications Tower”

10 (1): All telecommunication and broadcasting sites shall ensure compliance with the
ICNIRP Procedures and Standards for general public exposure and take immediate
actions to rectify any non-compliant Sites.

10(2): Antennas in all sites shall not emit the EMF radiation more than the standards
shown in the table below;

Frequency range

Electric field-strength (V/m)

Equivalent

plane wave

power-density S.,(W/m?)

general public occupational general public | Occupational
0.1 -30Hz 300/(10%*f*D 600/(10*f*'MH | NA NA

MHz) Z)
>30 - 400 MHz 27.7/10% 61/10% 0.2 1
>400 - 2000 MHz (1.375f*3(MHz) (3" (MHz))/10°* | (£/2000) (17400)

)/10%°




>2 -300 GHz 19.289 43.323 1 5

9. Findings and Permissible limits of Electric Field and Exposure Ratio

The EMF measurement of the BTS tower was carried out in Punakha, Wangdue, Tsirang and
Thimphu town Area. It is found that the maximum exposures around all of the base stations are
very low than exposure limits. The detailed measurement readings , findings, electric field and
exposure ratio results are attached below in Annexure 1 and screenshots of each measurement
result are attached in Annexure 2.

10. Satellite View of the Measurement Location/Telecom site

The satellite view of the measurement location of each telecom site or transmitter is attached in
Annexure 3.




Annexure 1 (Measurement Results)

The detailed measurement readings of Electric Field and Exposure Ratio are attached below;

1.Thimphu (Bhutan Telecom Limited)

Field Strength | BICMA Limits | Exposure | Exposure
SL. | Site Latitude | Longitude Frequency Measurement V/m Ratio Ratio
No | Name Band Value (V/m) (1.375f*5(MHz) SQRT Limits Remark
)/10%* (Measured
V/Limit
Value)
1 RTC 27°24'06.6 | 89°39'35.3" E [ LTE 1800 1.01 18..49 0.0546
" N 0.5
Below the Limits
5G 0.643 19.29 0.033
850 UMTS 0.382 12.87 0.0296 Below the Limits
0.5
LTE 700 0.126 12.14 0.0193
2 Serbithang 27°25'11.3 | 89°39'06.3" E | LTE 700 0.229 12.14 0.0188

HN




5G 0.187 12.87 0.0145 0.5 Below the Limits
GSM 900 0.392 13.27 0.0295
LTE 1800 0.937 18.49 0.0596
3 | Way to RTC 27°25'26.2 | 89°39'45.7" E | TLE 1800 0.490 18.49 0.0265
"N 0.5 Below the Limits
5G 0.194 19.29 0.0100
2. Thimphu Tashi Infocom Private Limited
1 Way to RTC 27°25'26.2 | 89°39'45.7" LTE 1800 0.328 18.49 0.0177
"N 0.5
5G 0.199 19.29 0.0103 Below the Limits
3. Wangdue (Bhutan Telecom Limited)
Field Strength | BICMA Limits | Exposure Exposure
SI. | Site Latitude Longitude Frequency Measurement V/m Ratio Ratio
No | Name Band Value (V/m) (1.375f*5(MHz) SQRT Limits Remark
)/10°3 (Measured
V/Limit
Value)
Bajothangl | 27°29'41.9" | 89°54'03.3" TDD 2300 1.400 13.34 0.104

N




LTE 1800 1.818 18.64 0.0983 0.5 Below the Limits
5G 0.211 19.29 0.0109
LTE 700 0.153 11.95 0.0128
2 | Bajothang 2 | 27°29'39.6" [ 89°53'57.5" LTE 700 0.143 11.95 0.0119
N
TDD 2300 2.830 19.29 0.146
LTE 1800 2.346 18.64 0.125 0.5 Below the Limits
5G 0.208 19.29 0.0197
3 Bajothang 3 | 27°29'35.2" | 89°53'59.5" TDD 2300 0.890 13.34 0.066
N
LTE 1800 1.447 18.64 0.077 0.5 Below the Limits
5G 0.492 19.29 0.025
LTE 700 0.591 11.95 0.0494
4. Tsirang (Bhutan Telecom Limited)
Field BICMA Limits | Exposure Exposure
SI. | Site Latitude Longitude Frequency | Strength V/m Ratio Ratio
No | Name Band Measurem | (1.375f*3(MHz | SQRT Limits Remark
ent Value | )10 (Measured
(V/m) V/Limit
Value)/\2




1 Near big | 27°0'09.9" N | 90°7'25.8" E GSM 900 0.2724 13.27 0.0205
Chorten
LTE 1800 1.269 18.49 0.0686
LTE700 0.7749 12.34 0.0627 Below the Limits
0.5
UMTS 850 | 0.06715 12.678 0.00529
5G 0.8672 19.29 0.0449
2. [ Near Police | 27°0'34.0"N [ 90°725.2"E LTE 700 0.8132 12.14 0.0669 Below the Limits
station
GSM 900 0.3594 13.27 0.0270
LTE 1800 1.688 18.49 0.0912
0.5
TDD 2300 1.413 19.29 0.0732
5G 1.512 19.29 0.0783
3 Danphu Main | 27°0'34.0" N | 90°7'25.2" E LTE 1800 0.6025 18.49 0.0309 0.5 Below the Limits
Town
5. Tsirang (Tashi InfoComm Limited)
Field BICMA Exposure Ratio Exposure Ratio
Sl Site Latitude Longitude | Frequenc | Strength Limits SQRT Limits
No | Name y Band Measureme | V/m Remark




nt  Value | (1.375f%5(M | (Measured
(V/m) Hz))/10** | v/Limit Value) >
Damphu 27°0'16.3" N 90°7'30.3" GSM 900 | 0.4307 13.34 0.0322
Town E
LTE 1800 | 0.7439 18.64 0.0399
LTE700 [0.05174  [11.95 0.00432 0.5 Below the Limits
5G 3.765 19.29 0.195
UMTS 0.3483 12.79 0.0272

850




Annexure 2 (Screenshot of the result)

The following are the screenshot images of measurement result;

RTC BTL
Battery: (.| P S 27°24'06.8" M|Ant: 34 0.4-B6 SrvThl: BTL
24 .08.25 11:47:14 B 89°39'35.3" E Cable: SRM 5 m Stnd: _BICThMA
Table View: Detailed [ 3
Index Service Frmin Fmax Mlax
4|LTE 1800 1 815,000 000 MWHZ 1 845,000 000 hMHzZ 1.007 Wim
2| UMTS 850 872.000 000 MHz 259,000 000 MHz 2822 myim
715G 2 500,000 000 hMHz 2 800,000 000 hMHz G436 miim
1[LTE F00O TE3.000 000 MHz 203.000 000 MHz 126.0 mWim
Total 1.041 Wim
Isotropic
Safety Evaluation
Swweep Time: B33 ms Progress: [
MR 20 Wi RBWW: 200 kHz | MNoise Suppr.: Off Mo, of Runs: HOLD
ANGE B rmir [—
Serbithang BTL
Battery: [ PS5 27°28'11.3" M Ant: 38X 0.4-BG SrvThl: BTL
24.089.25 11:03:51 B8 89°39'06.3" E Cahble: SREM & m| Stnd: I BIChMA
Table Yiew: Detailed >
Indes Service Frnin Frnax Pl
4(LTE 1800 1 815,000 000 MHZ 1 845,000 000 MHZ 937.9mvim
3| E5m 900 935.000 000 MHz 945,000 000 MHz 392.9 mvim
TeG 2 500,000 000 MHz 3 600,000 000 MHz 187.8 mWim
1|ILTE 700 T83.000 000 MHz 203.000 000 MH=z 229.3 mWim
Total 1.014 Wim
Isotropic
Safety Evaluation
Swieep Time: 654 mz|Progress: [
rAR: 20 Wi REWA: 200 kHz Moise Suppr.: Off Mo, of Runs: HOLD

AN

B rmin [ —



Way to RTC at Turning Point

Battery: [ GPS: 27°25'26.2" N Ant: 38 0.4-BG SrvThl: BTL
24.05.25 12:09:58 & B9°38'45.7" E Cable: SRM & m Stnd: U_BICKA
Table YWiew: Detailed >
Index Senvice Frmin Frmax M
41LTE 1800 1819000 000 MHzZ| 1 845.000 000 MHz 490.4 miim
7|56 3500000 000 MHz| 3 600,000 000 MHz 1941 myim
3| Gsh 900 935.000 000 MHz 945,000 000 MHz 7439 myvim
Total 5254 mviim
[sotropic
Satety Evaluation
Sweep Time: 509 ms Progress: ]
M 20 Wim FEEVY: 200 kHz Moise Suppr.: Off Mo, of Runs: HOLD

NG B rmin [

Way to RTC Turning point TIPL

Battery: (1 GPS: 27°25'26.2" N Ant: 322 0.4-BG SrvThl: TICPL
24.09.25 12:17:49 E3 g8°38'45.7" E|Cahle: SEM 5 m Stnd: IJ_BICMA,
Table View: Detailed | 3
Index Service Frmin Frmax Mlax

SRR 2400000 000 MHz| 2 500,000 000 MH=z 199.9 mvim

A(LTE 1800 1 845,000 000 MHz 1 880,000 000 MHZ 3281 myim

Total 281.2 mvim

Isotropic

Safety Evaluation

Sweeep Time: 3845 ms Progress: [
AR 20 Wi | REW: 200 kHz Moise Suppr.: Off Moo of Runs: HGLD

FATET B rrir [ E—



Bajothang 1 BTL

Battery: (] GPS: 27°29'41.9" M Ant: 28X 0.4-BG SrvThl: BTL
20.09.25 12:08:47 B9°54'03.3" E Cahle: SEM 5 m Stnd: U_BICA,
Table View: Detailed |
Index Service Frmin Frmax Ml
A1LTE 1800 1819.000 000 MHz| 1 845.000 000 MHz 1.818 Vim
6| TDD 2200 2310000 000 MHz| 2 350,000 000 hMHz 1.400 Vim
715G 3500000 000 MHz| 3600000 000 MHz 2113 myvim
TILTE 700 783.000 000 MHz 203.000 000 MHz 153.6 my/im
Total 1.939 V/m
lsotropic
Safety Evaluation
Sweep Time: BBO0 ms Progress: ]
MR 20 Wim BV 200 kHz Moise Suppr.: Off Mo, of Runs: HOLD

Bajothang 2 BTL

LG B rmin [

Battery: [ GPS: 27°20'30.6" M Ant: 34X 0.4-BG SrvThl: BTL
28.09.25 13:26:19 & g89°63'57.8" E|Cable: SREM & m Stnd: U BICMA
Table View: Detailed >
Index Service Fmin Fmax Ml

41LTE 1800 1815000 000 MHz| 1 845,000 D00 MHz 2346 WIm

G| TOD 2200 2310000 000 MHz| 2 350,000 000 hMHz 2.830%m

715G 3500000 000 MHz| 3 600,000 000 MHz 208.6 myvim

TILTE 700 T82.000 000 MHz 202,000 000 MHz 143.0 my/m

Total 31330 Im

[sotropic

Safety Evaluation

R 20 Wim REWW:

Swigep Time:
200 kHz Moise Suppr.:

660 ms|Progress:
Off Mo, of Runs:

AN G B rmin [

[
HOLD



Bajothang 3 BTL

Battery: () GPS: 27°29'35.2" M Ant: A0 0.4-BG SrvThl: ETL
208.08.25 14:08:24 & 809°53'5608.5" E Cable: SREM & m Stnd: U _BICKMA
Table View: Detailed >
Index Service Fmin Fmax Ml
4|LTE 1800 1815.000 000 MHz | 1 845.000 000 MHz 1.447 Wim
TILTE 700 783.000 000 hHz 803,000 000 hHz 291.4 myim
6| TDD 2300 2310.000 000 MHz| 2 350.000 000 MHzZ 890.0 myim
756 2500000 000 KHz| 3 600.000 000 MHz 492.9 miim
SUMTS 1900 2110.000 000 MHz| 2 120,000 000 MHZ 3051 myim
2 |[UMTS 850 879.000 000 WHz 889.000 000 WHz 153.2 myim
3 ESM 900 935.000 000 MHz 45,000 000 MHz 127.3 mviim
Total 1.570%im
lsotropic
Safety Evaluation
Sweep Time: 1.024 s|Progress: [
MR 20 Wim RBEWY: 200 kHz Moise Suppr.: Off Mo, of Runs: HOLD
FAYER B rmin |-
Bajothang TIPL
Battery: (1 GPS: 27°29'41.9" M| Ant: 34¥ 0.4-BG SrvThl: TICPL
29.09.25 13:49:29 &2 89°53'63.2" E Cahle: SREM 5 m Stnd: LI BIChMA
Table View: Detailed | 3
Indesx Sendice Frmin Frmax hlax
B|5G 2400000 000 MHz| 3 500,000 000 MHz 901.0 mW/m
1|LTE 700 TH58.000 000 MHz TTE.000 000 MHz 323.0 mWyim
A1LTE 1800 1845000000 MHz| 1 830,000 000 MHz 147.5 myim
Taotal 919.9 mv/m
Isotropic
Safety Evaluation
Swieep Time: 507 m=|Progress: [
MR 20 Wi m REW: 200 kHz Moise Suppr.: Off Mo, of Runs: HOLD

A B rmin [ —



Tsirang Bhutan Telecom Limited Chorten area

Battery: (1 GPS: 27°0'34.0" M| At 32 0.4-B5 | SrvThl: BTL
25.10.24 11:22:13 B2 Q0°7'25.2" E Cable: SREM S m Stnd: LI_BlChA
Table View: Detailed -
Indesx Service Fmin Fma Ml
4 |LTE 1300 1 815.000 000 MMH=z 1 845.000 000 MHzZ 1.688 “im
759G 3 500,000 000 MHzZ | 3 600.000 000 kMH=Z 1.512 %im
G| TDD 2300 2 310,000 000 MHz| 2 350,000 000 MHz 1413 %Wim
1(LTE 70D FE3.000 000 MHz S03.000 000 MH= 813.2 m%/m
3| GSh 900 935000 000 MHz 945000 000 MWMHZ 359.4 mYim
Total 2,045 Wim
Isotropic
Safety Evaluation
Sweep Time: 594 ms Progress:
MR B.3 W m RBEW: 1 MHz Moise Suppr.: Off Mo, of Runs: HOLD
PAAV/EE G rmin [ E—
Tsirang Police station Bhutan Telecom Limited
Battery: [ ] GPS: 27024 .6" M Ant: 345 0.4-BG | SrvThl: BTL
25.10.24 11:37:08 B2 90°7'28.9" E Cable: SREM & m Stnd: I_BIChA
Table Yiew: Detailed -
Index Service Fmin Frmas Pl &g
A1LTE 1300 1 815.000 000 MHzZ 1 8345.000 000 MHzZ BO2.5 miim
Total BO2.5 mYim
Isotropic
Safety Evaluation
Sweep Time: 166 m= Frogress:
MR 5.3 Vim| REBEW: 1 MHz Moise Suppr.: Off Mo, of Runs: HOLD

AN B roin [—



Tsirang Main Town TIPL

Battery: [ GFS: 270 B.3"Y M ANt: 32 0.4-BG SrvThl: TICPL
25.10.24 11:03:57 &8 90°7'30.3" E Cahble: SREM 5 m Stnd: L_BICRA
Table View: Detailed >
Indexx Service Fmin Fmas Pl ag
G| oG 3 400,000 000 MH= 3 500.000 000 hMHz 3.785Wim
41LTE 1300 1 845.000 000 kMHz 1 830.000 000 MHz 743.8 mvim
3| =5SM 900 945,000 000 MH=z 955.000 000 MHz 43007 mivim
2 |UMTS 850 869.000 000 MH=z 379.000 000 MHz 348.2 mvim
Total 3.805 Wim
lsotropic
Safery Evaluation
Sweep Time: 568 mz FProgress:
MR 5.3 Wim|RBEWY: 1 WMHz Moise Suppr.: Off|Mo. of Runs: HOLD

AN G rmin [E——



Annexure 3 (Satellite View of Location of Monitored Sites)
The following are the satellite view of the measurement location of the each Telecom site

transmitter;

Figure 3: Way to RTC (BTL) Figure 4: Way to RTC (TIPL)
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Figure 7: Bajothang 3 (BTL) Figure 8: Near big Chorten, Tsirang (BTL)




ke | g Ui s

Figure 10: Danphu Main Town, Tsirang (BTL)

Figure 11: Damphu Town, Tsirang (TIPL)



Annexure 4 (Image of Monitored BTS)

The following are the images of the each Telecom BTS transmitters;

RTC Area BTL

Tsirang BTL




Tsirang BTL

Wangdue BTL




Wangdue TIPL
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