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ABSTRACT 

	Evaluation of magnetic field intensity around African Independence Television (AIT), and Nigerian Television Authority (NTA) was successfully carried out. This survey was executed with the use of a portable handheld electromagnetic radiation meter Bentech-GM 3120 model that measures magnetic field intensity and Global Positioning System (GPS) to record the geographical coordinates of the sample location. Thirty (30) distinct sampling points were randomly measured in each of the locations.  For AIT, the value of the magnetic field intensity ranged from 0.50 to 3.46 μT with a mean of 1.79 ± 0.66 μT, while for NTA, the magnetic field intensity varied from 1.14 to 5.78 μT with a mean of 2.49±1.18μT. Contour mapping of the sample locations were equally plotted with the use of Golden Surfer(V-20) in both 2-D, and 3-D respectively. For the AIT location, area of high magnetic field intensity is found in the South-east direction, while the least values are predominantly found within the South-west and North-west axis. For the NTA, area of high magnetic field intensity was present in the North-east axis, and the least values of the magnetic field intensity lies within the Northeast, and Southeast direction. Both values were lesser than the stipulated set standard limit of 100 μT as recommended by ICNIRP. Therefore, the residence and populace who carried out their daily activities within these base-stations are safe from the health hazards of exposure to magnetic field intensity. It also recommended that periodic routine check-ups should be carried out in case of future danger.  
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1. INTRODUCTION 

Radiation is present in our environment and is everywhere. Radiation can be in a form of ionizing or non-ionizing radiation. The main study of this study is focus at non-ionizing radiation. Non-ionizing radiation in a form of electromagnetic radiation that transverse in form of electric and magnetic fields and moves simultaneously with one another (Inyang et. al., 2018). Electromagnetic radiation can be expressed in terms of energy, wavelength, or frequency. Frequency is measured in cycles per second, or Hertz. Wavelength is measured in meters. Energy is measured in electron volts. The visible light, infrared radiation microwave and radio wave frequency are parts of the non-ionizing radiation of the electromagnetic spectrum.

It has been suggested that exposure to alternating magnetic fields at power supply frequency of 50-60 hertz may play a role in carcinogenesis. Electromagnetic fields are produced wherever electricity is generated, distributed or used. There is no doubt that electromagnetic fields can have effects on the human body, if the fields are high strong enough (Aliyu et al., 2009; WHO, 2010)
However, external electromagnetic field from the body induces internal electric fields in the body tissue, which can interfere with the action of nerves. There is uncertainty as to the exact level of field required to produce these effects, but the threshold for observable induced-field effects on nerves from electromagnetic field is, according to most advisory bodies, is 100μT and 50 kV/m.
Magnetic field intensity at any point is defined in a magnetic field is defined as the force experienced by the unit north pole at that point, it a measure of how strong or weak a magnetic field are. The unit of magnetic field is Ampere/meter (A/m) of micro-Telsa () (NIEHS, 2002; Olubosede. 2012). Electromagnetic field radiation falls under the category of non-ionizing radiation due to the fact that it does have sufficient energy to knock off electrons or the ability to ionize matter. Sources of electromagnetic field radiation include, high power tension cables, national grid lines, cell phones, microwave oven, radar, satellite stations, magnetic resonance imaging devices, industrial equipment, electrical generation plants, electrical gadgets, medical equipment’s and so on, as long there is current flowing through these devices. Whenever there is a flow of current in these electrical materials or gadgets it generates both magnetic and electrical fields. According, to the International Commission of Non-Ionizing Radiation Protection (ICNIRP) the safe standard limit for public exposure is set at 100. If the safe limit is exceeded, then the populace will not be safe from the health hazards of non-ionizing radiation. Such health hazards include breast cancer, childhood tumor, brain cancer, Heating of body tissue, raised body temperature, erythema, Electric charge on body surface and other related issues (Sokari and Orlunta, 2018; Siaka, 2010; Ukhurebor et al., 2017; Tynes et at., 2003).
Orike, and Adams (2021) carried out a study on the measurement of magnetic field strength conducted within the transmitter of Nigerian Television Authority Port Harcourt. The total measurement points were 52, which was 13 points from each of the directions with the transmitter as the reference point. The result of the research work showed that there was more signal loss in the direction of South than in the other directions, while signal transmission was best in the East direction of the transmitter. Terrain, diffraction and scattering of signal by obstacles, and signal reflections due to the earth surface were responsible for the low penetration of signal in certain directions.

Sokari and Orlunta (2018) carried out a study on the measurement of magnetic field intensity within Captain Elechi Amadi Polytechnic, Rumuola with the aid of a handheld Bentech (GM-3120) Model Electromagnetic Radiation Metre. A total of 6 sampled locations were recorded; randomly with six distinct measurement and their coordinates at each of the sampled location with the aid of the global system position satellite (GPS) device was equally recored. The measurement took place between 2017 November to 2018 March. A minimum value of 0.3417 ± 0.65 T was recorded at the Administrative Block and a maximum value of 1.9767± 1.43 T at the Business Centre. The overall mean values of all the sampled locations all fall below the recommended limit for the outdoor magnetic field intensity exposure of 100T of the International Commission of Non-Ionizing Radiation Protection (ICNIRP). The outcome of the measurement reveals that the exposure of magnetic field intensity to staffs, students and commercial workers within the campus of the Captain Elechi Amadi Polytechnic poses no health hazard.
Purcell & Morin (2013) conducted a study on the magnetic Strength Variation and Propagation Profiles of UHF Radio Wave Channel in Ondo State, Nigeria. The study investigated the received signal strength and the propagation profiles for UHF channel 23, broadcast signal in Ondo State, Nigeria, at various elevation levels. The magnetic strength was measured quantitatively across the state along several routes with the aid of a digital field strength meter. A global positioning system (GPS) receiver was used to determine the elevation above ground level, the geographic coordinates and the line of sight of the various data points from the base station. Data obtained were used to plot the elevation and propagation profiles of the signal along measurement’s routes. The results showed that the signal strength was strongest towards the northern parts with respect to distance compared to other routes with the same distance contrary to inverse square law. 
Moses et al., (2013) carried out a study that investigated the coverage areas of VHF and UHF signals from three television stations in Niger State, Nigeria, by quantitatively measuring the signal levels of these signals. The signal levels of the transmitters of Nigeria Television Authority (NTA), Minna, Channel 10, (210.25MHz); NTA, Kotangora, Channel 8, (196.25 MHz) and Niger State Television, Minna, Channel 25, (503.25 MHz), and the corresponding distances were measured along some radial routes with the transmitting stations at focus. These measurements were taken using Digital Signal Level Meter.
Ajewole et al., (2014) carried out a study on the Precipitation Effect on the Coverage Areas of Terrestrial UHF Television Stations in Ondo State, Nigeria. The research investigates the coverage areas of UHF television signals in Ondo State, Nigeria, and the effect of precipitation on transmission strength through quantitative measurement of the magnetic field strength of these signals. The signal strength of the transmitters of the Ondo State Radiovision Corporation (OSRC), Akure, (CH 23, transmitting frequency of 487.25 MHz); OSRC, Oka Akoko, (CH 25, of transmitting frequency 503.25 MHz); and OSRC, Okitipupa, (CH 27, of transmitting frequency 519.25 MHz); were taken radially along several routes with the transmitting stations as reference. These measurements were taken using Digital Signal Level Meter, Dagatron TM 10 type and a GPS MAP 76– personal navigator for determining the geographical coordinates as well as the line-of-sight distances of the various data points from the base stations. Data were taken during the onset of raining season, period of intense rains and the early part of dry season around the towns and villages in all the Local Government Areas of the State as far as road accessibility permits until the signal faded away completely. For channels 23, 25 and 27. The study revealed that coverage areas of 53.5%, 10.0% and 9.0% respectively were possible with the present configuration of the transmitters over the Ondo State land mass during the onset of the raining season.


Television and FM radio broadcasting is now widely used in most countries and the need for full coverage with TV and FM radio has resulted in many lower power repeater transmitters being used to bring the services to local communities. High power antennas for TV broadcasting are usually mounted on very high towers according to Pooam et al., (2022). FM radio broadcast antennas are often mounted on the same tower as the TV VHF and UHF antennas. It is almost common now to see radio and TV broadcasting towers situated in the center of cities all over the world where residential and economic centers are located. The radio frequency (RF) radiation from broadcasting transmission has led to some regulation and control limits in some countries. Magnetic field and radiation measurements from FM/TV towers indicate that workers inside buildings adjacent to the towers are exposed to intense magnetic fields, which sometimes exceed the radiation safety standards (Wang and Zhang, 2017).
According to Orike, and Adams, (2021), the Nigerian Television Authority or NTA Port Harcourt is located at NTA Choba Road and transmits at a frequency of 98.5MHz, 210.25 MHz vision, 215.75MHzAudio and Channel: 10VHF. The radio signal is propagated using space wave propagation mode. Studies have reported that magnetic radiation hazards may also extend beyond the broadcasting station to other premises and hence could cause serious health issues.

2. material and methods 
2.1 Materials 
The materials used for the survey is a portable handheld electromagnetic radiation meter Bentech-GM 3120 model. The meter is a passive detector and is powered by a 6F22 9V battery. The sensitivity of the device can detect electromagnetic field intensity from 0.01-19.99 µT, with a minimum sampling time rang of 0.4 seconds. In addition, a global positioning system device was used to record the geographical coordinate of the sample location of the sampled points.
2.2 Sampling Method
Thirty (30) measurements were taken randomly around African Independence Television (AIT) and Nigerian Television Authority (NTA) and its immediate environs. At each sampling point three (3) readings were carried out then average to a single value. The measurement at an interval for at least 3 minutes and the maximum reading was recorded; the same process is repeated in order to have three distinct reading. 
2.3 Analysis of data
The following software were used for the analysis, Microsoft word MS-Word-2016 for plotting of the bar charts, SPSS for computing the mean and standard deviation of data and GIS software for contour plotting of the magnetic surface intensity both in 2-Dimension and 3-Dimension respectively.

3. results and discussion
Table 1. Shows the results of Magnetic Field Intensity around AIT base-station, the contour and surface map showing the spatial distribution of magnetic field intensity of the sample location is displayed in Figure 1. and 2. Table 2. Shows the results of Magnetic Field Intensity around NTA base-station, the contour and surface map showing the spatial distribution of magnetic field intensity of NTA base-station are displayed in Figure 3. and 4. 
Figure 5. shows the bar chart of the AIT and NTA base-stations with the acceptable world standard of ICNIRP.
Table 1.   Magnetic Field Intensity around AIT Base-Station

	Code
	Latitude
(N)
	Longitude (E)
	1st Reading
(µT)
	2nd Reading
(µT)
	3rd Reading
(µT)
	Average
(µT)

	AIT-1
	4°52'11.50"
	6°56'52.96"
	1.26
	1.71
	1.49
	1.49

	AIT-2
	4°52'11.29"
	6°56'56.42"
	0.37
	0.65
	0.48
	0.50

	AIT-3
	4°52'10.36"
	6°57'2.53"
	0.29
	1.74
	1.55
	1.19

	AIT-4
	4°52'14.09"
	6°57'4.28"
	2.20
	2.33
	3.40
	2.64

	AIT-5
	4°52'21.32"
	6°57'3.62"
	2.12
	2.51
	2.55
	2.39

	AIT-6
	4°52'12.06"
	6°56'47.96"
	2.06
	2.82
	4.63
	3.17

	AIT-7
	4°52'12.32"
	6°56'45.00"
	1.93
	1.62
	1.99
	1.85

	AIT-8
	4°52'12.50"
	6°56'42.64"
	1.50
	1.89
	2.38
	1.92

	AIT-9
	4°52'16.61"
	6°56'41.43"
	2.81
	3.55
	4.03
	3.46

	AIT-10
	4°52'21.01"
	6°56'40.89"
	2.58
	2.88
	2.73
	2.73

	AIT-11
	4°52'26.20"
	6°56'40.39"
	1.26
	1.42
	1.71
	1.46

	AIT-12
	4°52'24.17"
	6°56'40.57"
	1.98
	2.03
	2.07
	2.03

	AIT-13
	4°52'7.97"
	6°56'41.51"
	1.25
	1.17
	1.71
	1.38

	AIT-14
	4°52'9.38"
	6°56'44.99"
	1.15
	1.23
	1.40
	1.26

	AIT-15
	4°52'9.60"
	6°56'48.09"
	1.17
	1.26
	1.29
	1.24

	AIT-16
	4°52'8.51"
	6°56'50.99"
	1.12
	1.20
	1.30
	1.21

	AIT-17
	4°52'9.17"
	6°56'54.31"
	1.98
	2.05
	2.16
	2.06

	AIT-18
	4°52'7.96"
	6°56'57.21"
	2.02
	2.05
	2.17
	2.08

	AIT-19
	4°52'8.19"
	6°57'0.06"
	1.31
	1.63
	1.32
	1.42

	AIT-20
	4°52'7.37"
	6°57'2.41"
	1.03
	1.17
	1.25
	1.15

	AIT-21
	4°52'3.28"
	6°57'3.47"
	1.13
	1.24
	1.56
	1.31

	AIT-22
	4°52'4.32"
	6°56'43.82"
	1.32
	1.38
	1.93
	1.54

	AIT-23
	4°52'7.14"
	6°56'47.95"
	1.78
	1.22
	1.42
	1.47

	AIT-24
	4°52'6.32"
	6°56'51.07"
	2.32
	1.52
	3.02
	2.29

	AIT-25
	4°52'14.75"
	6°56'38.90"
	1.04
	1.13
	1.22
	1.13

	AIT-26
	4°52'19.23"
	6°56'38.66"
	1.01
	1.11
	1.24
	1.12

	AIT-27
	4°52'11.14"
	6°56'38.38"
	1.39
	2.19
	2.48
	2.02

	AIT-28
	4°52'16.55"
	6°56'37.18"
	2.05
	2.10
	2.41
	2.19

	AIT-29
	4°52'7.13"
	6°56'55.07"
	2.34
	1.68
	2.12
	2.05

	AIT-30
	4°52'5.88"
	6°56'53.65"
	1.04
	2.31
	2.58
	1.98

	
	
	
	
	Average
	1.79 ± 0.66



[image: ]
Figure 1. Contour map showing the spatial distribution of magnetic field intensity around AIT base-station.
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Figure 2. Surface map showing the spatial distribution of magnetic field intensity around AIT base-station.

Table 2.   Magnetic Field Intensity around NTA Base-Station
	Code
	Latitude
(N)
	Longitude (E)
	1st Reading 
(µT)
	2nd Reading
(µT) 
	3rd Reading
(µT)
	Average
(µT)

	NTA-1
	4°51'58.89"
	6°57'47.44"
	6.41
	2.79
	7.24
	5.48

	NTA-2
	4°52'1.78"
	6°57'50.24"
	10.89
	5.17
	1.29
	5.78

	NTA-3
	4°51'57.14"
	6°57'53.13"
	3.04
	3.91
	3.98
	3.64

	NTA-4
	4°51'52.31
	6°57'51.63"
	1.07
	0.97
	1.37
	1.14

	NTA-5
	4°51'52.94"
	6°57'54.68"
	2.47
	1.26
	1.94
	1.89

	NTA-6
	4°51'48.54"
	6°57'54.14"
	4.51
	0.59
	1.16
	2.09

	NTA-7
	4°51'46.94"
	6°57'54.88"
	1.41
	2.58
	2.37
	2.12

	NTA-8
	4°51'45.58"
	6°57'53.31"
	1.35
	2.32
	2.13
	1.93

	NTA-9
	4°51'42.83"
	6°57'53.27"
	3.01
	3.39
	3.20
	3.20

	NTA-10
	4°51'43.01"
	6°57'49.22"
	1.19
	1.52
	1.22
	1.31

	NTA-11
	4°51'42.23"
	6°57'47.79"
	1.96
	2.24
	2.69
	2.30

	NTA-12
	4°51'37.95"
	6°57'47.64"
	0.77
	1.48
	1.32
	1.19

	NTA-13
	4°51'39.98"
	6°57'45.22"
	0.90
	1.73
	3.85
	2.16

	NTA-14
	4°51'36.10"
	6°57'42.60"
	1.38
	1.07
	1.22
	1.22

	NTA-15
	4°51'37.98"
	6°57'42.44"
	2.08
	3.95
	5.60
	3.88

	NTA-16
	4°51'40.08"
	6°57'40.55"
	2.63
	2.57
	1.46
	2.22

	NTA-17
	4°51'41.03"
	6°57'36.48"
	1.81
	2.06
	1.99
	1.95

	NTA-18
	4°51'46.13"
	6°57'36.95"
	4.10
	4.16
	3.44
	3.90

	NTA-19
	4°51'49.53"
	6°57'34.31"
	1.67
	2.67
	4.46
	2.93

	NTA-20
	4°51'52.38"
	6°57'30.46"
	3.04
	3.81
	3.89
	3.58

	NTA-21
	4°51'52.99"
	6°57'35.34"
	1.60
	1.51
	1.36
	1.49

	NTA-22
	4°51'56.37"
	6°57'33.01"
	1.17
	3.82
	3.37
	2.79

	NTA-23
	4°51'55.63"
	6°57'38.68"
	2.19
	3.98
	3.21
	3.13

	NTA-24
	4°52'1.20"
	6°57'40.02"
	1.33
	1.32
	1.20
	1.28

	NTA-25
	4°51'57.99"
	6°57'41.89"
	2.08
	2.02
	1.54
	1.88

	NTA-26
	4°51'59.65"
	6°57'43.88"
	2.47
	1.25
	1.42
	1.71

	NTA-27
	4°51'59.33"
	6°57'36.43"
	2.95
	3.31
	3.04
	3.10

	NTA-28
	4°51'43.55"
	6°57'34.34"
	1.87
	1.76
	1.73
	1.79

	NTA-29
	4°51'57.14"
	6°57'53.13"
	1.61
	2.03
	1.64
	1.76

	NTA-30
	4°51'40.33"
	6°57'50.75
	1.80
	2.06
	1.86
	1.91

	
	
	
	
	Average
	2.50 ± 1.18
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Figure 3. Contour map showing the spatial distribution of magnetic field intensity around NTA base-station.



Figure 5. Bar chart of the various sample location with acceptable world standard of ICNIRP of magnetic field intensity of the North link road of the Study area.


Table 3. Comparison of Magnetic Field Intensity () with other authors
	Location
	Magnetic Field Intensity ()
	Reference

	Captain Elechi Amadi Polytechnic, Port Harcourt, Nigeria.
	0.31-1.97
	Sokari and Orlunta  (2014)

	Calabar Metropolis
Nigeria. 
	0.34 - 1.60
	Inyang, et al. (2018)

	Residencial Exposure to Magnetic Field Intensity.
	0.35- 0.40
	Helhel and Özen (2010)

	Adekunle University Campus, Nigeria.
	0.11 – 3.00
	Olubosede (2021)

	This work
	1.79 - 2.50
	



30 sampling points where randomly selected to measure with the magnetic field intensity of around the AIT and NTA base-station respectively. In Table 1. the value of the magnetic field field intensity ranged from 0.50 to 3.46 μT with a mean of 1.79 ± 0.66 μT, the mean value obtained is lower than the stipulated set standard limit of ICNIRP of 100 μT. Figures 1. and 2. show the magnetic field intensity distribution of the study area in 2-Dimension and 3-Dimension respectively. Area of high magnetic field intensity is found in the South-east direction, other areas of the study location have relative lower values, but the least values are predominantly found within the South-west and North-west axis.
[bookmark: _Hlk115618897]Table 2. shows the results of another 30 sampling points and their respective average magnetic field intensity around NTA base-station. The values of the magnetic field intensity varied from 1.14 to 5.78 μT with a mean of 2.49±1.18μT, the mean value obtained is lesser than the stipulated set standard limit of ICNIRP of 100 μT. Figures 3. and 4. show the spatial magnetic field intensity distribution of AIT base-station in both 2-Dimensional and 3-Dimension respectively. In this case, area of high magnetic field intensity is found in the North-east axis, other areas of the study location have relative lower values, but the least values are found mostly in Northeast, and Southeast direction respectively. 
Figure 5. shows that mean magnetic field intensity of all the sample locations of both AIT and NTA, and are both lesser than the standard limit of 100 μT set by ICNIRP. During the field study, the high values of magnetic field intensity measured are mostly found in areas like, high power tension transmitting lines, transformers etc and in areas where there is no visible source of electromagnetic field, lesser values are obtained. 
The results of this research of both AIT and NTA are slightly higher to the work done carried out at Adekunle University Campus, Nigeria in evaluating magnetic field intensity by Olubosede (2021) but lies within the world acceptable limit of ICNIRP as shown in Table 3.

4. Conclusion

All the value of the magnetic field intensity of both AIT and NTA base-stations are within the safe limit of 100 μT. Therefore, the populace, business, workers within these study areas are safe from the health hazard from magnetic field intensity exposure. It is highly recommended that residential houses should not be built close or directly under high-power lines in order to reduce high magnetic field intensity exposure and periodic checkup should be carried out in order to monitor the magnetic field intensity in case of impending threat.
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