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Abstract
The assessment of Background Ionization Radiation [BIR] of Rumuagholu Town in Port Harcourt, River State was carried out using an in-situ approach. A well calibrated meter (radalert Tm 100) atomic radiation checking meter containing a Geiger Muller tube capable of detecting alpha, beta, gamma and X-rays within the temperature range of 100c and 500c. The work covered a total location of forty (40) points. At every location, two exposure rates were measured and averaged to one. The results obtained showed that the Average Exposure Rate measured, ranged from 0.0105 – 0.018mR/h with a mean value of 0.01363mR/h. The equivalent dose computed ranged from 0.8832 – 1.514mSvy-1 with a mean value of 1.1214mSvy-1. Again, absorbed dose ranged from 91.35 – 156.6 nGyh-1, with the mean value of 121-56nGyh-1. The annual effective dose equivalent (AEDE) ranged from 0.112 – 0.192 with a mean value of 0.1490mSvy-1. The excess life time cancer Risk (ELCR) ranged from 0.3908 – 0.6700 with a mean value of 0.504 x 10-3. All the results showed higher values against the World Accepted values and so Rumuagholu Town is Radiologically enhanced. Therefore, it is advisable for Nigeria nuclear regulatory Agency to educate the residents on the dangers of ionizing radiation. Similarly, residents should be advised to be on routine medical check- up to ascertain the level of their radiation exposure. 
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INTRODUCTION 
Every living organism is exposed to a form of ionizing radiation or another, although the level of exposure is variable. Ionizing radiation could be either natural or man-made in there sources. Natural radiation sources are those of extra-terrestrial and terrestrial. 
Extra-terrestrial form of radiation comes from outer space as cosmic rays and terrestrial ionizing radiation are of radioactive nuclei like 238U, 232Th and 40K that are present mainly in rocks, soil and atmosphere. The basic man-made ionizing radiation comes from nuclear reactors, industries, X-ray, scanning and other activities. 
According to UNSCEAR (2000), a background exposure from normal levels of the Naturally Occurring Radioactive Material (NORM) are present in all materials in the environment with average effective dose of 2.4mSv/y.  Odumo (2009) stated that the original concentration of radionuclide when enhanced by man’s activities is termed Technologically Enhanced Naturally Occurring Material (TENORM).
Radionuclide is an atom that possesses excess Nuclear energy which makes it unstable, this instability gave rise to emission of particles like alpha, beta and gamma from the nucleus. These particles are electromagnetic radiation which is similar to light. They can travel up to 300m through the air, this is why they are the most penetrating radiation from man-made and natural sources (Utakpa et al., 2016).
Ouko (2015) stated that the earth has high energy particles whose bombardment in lower atmosphere and the crust of the earth contained radio-nuclides. For most individuals, exposure to natural background radiation forms the most crucial part of their total exposure to radiation (Ouko, 2015).
The deleterious radiological health hazards induced by anthropogenic activities especially in energy production medical application, research and fossil fuel exploration and exploitation have attracted very great concern and tremendous interest over the years in the space of radiation protection (Arogunjo et al., 2004).
It should be noted that radiation doses of different levels delivered at different parts of the body at different rates can cause different types of health effects at different times. At a very high radiation exposure, death occur within month or less. At moderate levels exposure, radiation may increase the chance of developing cancer, within a time frame of days to ten years. Again, when the exposure is low, the cancer risk decreases. However the relationship between cancer risk and the level of exposure is mostly definitely uncertain. 
RADIATION PARAMETERS 
Absorbed Dose
Absorbed dose is said to be a proportion of the vitality saved in a medium by ionizing radiation. It is comparable to the vitality stored per unit mass of medium, thus has the unit J/Kg or gray (Gy) where 1GY = 1 J/Kg. the absorbed dose rates (D) because of gamma radiation in airborne at 1.0M over the ground surface for the uniform appropriation of the normally happening radionuclide. According to Onwuka (2022) absorbed dose was computed using the relation 1Rh-1 = 8.7 nGyh-1……………………………………………………………………………..(1) 
While equivalent dose according to Ononugbo et al., (2011) was computed using 1mRh-1 = …………………………………………………………………………..(2)

Annual Effective Dose Equivalent (AEDE)
The annual effective dosage equivalent is evaluated from the absorbed dose rate (D). It was  recommended at 0.75Svy-1 and the occupancy factor 0.2 (Ramusan and Steinberry,2018). The yearly successful measurement rate (mSvy-1) was evaluated using the formula given by (UNSCEAR, 2000).
Yearly successful measurement rate (mSvy-1) = D (nGyh-1) x 8760hy-1 x 0.7 x (103) mSvy-1/(109) nGy x 0.2 ………………………………………………………………………………………………………...(1)
AEDE = D x 1.2264 x 10-3 …………………………………………………………………….…………(2)
Where D is effective DOSE rate. UNSCEAR (2000) has recommended 0.7Svy-1 as the transformation coefficient from ingested measurement in air to successful damage with 0.2 as the value for the outdoor occupancy factor.
Among other risks, genetic effects and mental retardation when fetus are exposed during pregnancy, in terms of frequency of occurrence and severity of effects, cancer is the most serious consequence and received the greatest attention (Onwuka, 2019).
According to Vincent (2020), cancer is the second leading cause of mortality globally, accounting for about 9.7 million deaths in 2015.
This work plays a vital role in estimating the exposure rate caused by radioelements. It again detects and maps natural gamma rays emissions from rocks and soils. 
Environmental evaluation of certain media; air, water and soil to determine the environment radioactivity level is very vital to guaranteeing healthy sustainable environment (Yusuf et al., 2021). Radioactivity levels in targeted environment are measured and compared to the safety standards from the experts to confirm the quality status of a researched environment (Yusuf and Ekong, 2021).
Excess Life Cancer Risk (ELCR x 10-3)
Abundance lifetime cancer risk is the possibility of creating tumor over a lifetime at a given radiation. It is introduced as an esteem speaking to the quantity of additional tumors expected in a given number of individuals on presentation of a cancer causing agent at a given measurement. It is ascertained by utilizing the relation in Taskin et al., (2009).
Excess lifetime cancer risk ELCR = AEDE x DL x RF …………………………………………..…….(3)
Where AEDE is the yearly successful measurement rate, DL is average duration of life (Projected to be 70 years) and RF is the risk factor (Svy-1), that is fatal cancer threat per Sievert for stochastic impacts, 
MATERIALS AND METHOD
Materials
The materials used for this research are Global Positioning System (GPS) and Nuclear Radiation Meter (Radalert – 100).
Method
An Insitu estimation of the foundation radiological state of the study location was performed by utilizing a well calibrated Radalert Tm 100 atomic radiation checking meter containing a Gieger muler tube capable of detecting alpha (A), Beta (B), gamma (Y) and X-rays within the temperature range of -100C and 500C to gauge radiation levels. The readings were taken within the long period of 1300 and 1600 hours because presentation of rate indicator takes time, from extreme reaction to ecological radiation (Louis et al., 2005). The container of this radioactive meter was raised to a height of 1.0m with the window confronting first the global surface and afterward vertically below (Avwiri et al., 2007, Ononugbo et al., 2011). For every area, two estimated spreading over three minutes were accomplished and these estimate were then 
Study Location
This research covered the whole Rumuagholu town ranging from Rumuokoro to T- Junction down to end of the road. It equally covered T- Junction to SARS rod junction and T- Junction along Nkpolu road. It is a comprehensive investigation of Rumuagholu town with about forty locations. Rumuagholu town is an Ikwerre speaking town in Obio-Akpor bounded with Rumuokoro towards the east SARS road  Rukpokwu to the North, Nkpolu towards the south and Mgbouosimini to the west. The co-ordinates for Rumuagholu is approximately Latitude 4047I30IIN- 4048I20IIN; Longitude 6058I35IIE – 6059I05IIE.
The people of this area are predominantly farmers. Good percentages are business oriented, artisans and civil servants. 
1CRP utilizes RF at 0.05 Svy-1 for public exposure (Taskin et al., 2009) [image: C:\Users\USER\Desktop\Mr.WiLliAm\DR. ONWUKA\New folder\Screenshot_2025-11-27-13-51-30-45_40deb401b9ffe8e1df2f1cc5ba480b12.jpg]
Fig 1: Map of study locations
RESULTS AND DISCUSSION
Table 1: Observed exposure rate in Rumuagholu Town.
	S/N
	Location 
	GPS Latitude Longitude
	Exposure rate (1)
(mR/h)
	Exposure rate (2)
(mR/h)
	Average Exposure Rate 

	1. 
	Rum1
	4.8786553
6.9835742
	0.044
	0.015
	0.0295

	2. 
	Rum2
	4.8783006
6.9844098
	0.012
	0.012
	0.0120

	3. 
	Rum3
	4.8780236
6.9845915
	0.014
	0.014
	0.0140

	4. 
	Rum4
	4.876602
6.9858378
	0.013
	0.012
	0.0125

	5. 
	Rum5
	4.87557209
4.9869362
	0.014
	0.013
	0.0135

	6. 
	Rum6
	4.8758820
6.9868400
	0.011
	0.012
	0.0115

	7. 
	Rum7
	4.87431349
6.98802269
	0.015
	.0.15
	0.0150

	8. 
	Rum8
	4.8730353
6.9893141
	0.013
	0.013
	0.0130

	9. 
	Rum9
	4.8725739
6.9895182
	0.016
	0.015
	0.0155

	10. 
	Rum10
	4.8723741
6.9896737
	0.012
	0.012
	0.0115

	11. 
	Rum11
	4.87080340
6.9911913
	0.011
	0.012
	0.0115

	12. 
	Rum12
	4.8696947
6.9921242
	0.014
	0.013
	0.0135

	13. 
	Rum13
	4.8690731
6.9931912
	0.016
	0.016
	0.0160

	14. 
	Rum14
	4.8782998
6.9813955
	0.015
	0.014
	0.0145

	15. 
	Rum15
	4.8788816
6.9819650
	0.013
	0.013
	0.0130

	16. 
	Rum16
	4.8819827
6.9820628
	0.016
	0.015
	0.0155

	17. 
	Rum17
	4.8826098
6.98211089
	0.014
	0.014
	0.0140

	18. 
	Rum18
	4.8844715
6.9822219
	0.011
	0.012
	0.0115

	19. 
	Rum19
	4.8844778
6.9821781
	0.015
	0.014
	0.0145

	20. 
	Rum20
	4.8862867
6.9819207
	0.013
	0.013
	0.0130

	21. 
	Rum21
	4.88677379
6.9822798
	0.016
	0.016
	0.0160

	22. 
	Rum22
	4.8883910
6.9829639
	0.017
	0.016
	0.0165

	23. 
	Rum23
	4.8887120
6.9829639
	0.015
	0.015
	0.0150

	24. 
	Rum24
	4.8907802
6.9834145
	0.012
	0.013
	0.0125

	25. 
	Rum25
	4.8857813
6.9628694
	0.018
	0.018
	0.0180

	26. 
	Rum26
	4.87948761
6.9780818
	0.010
	0.011
	0.0105

	27. 
	Rum27
	4.8798330
6.9777510
	0.014
	0.014
	0.0140

	28. 
	Rum28
	4.8801773
6.9765868
	0.016
	0.015
	0.0155

	29. 
	Rum29
	4.8802976
6.9757678
	0.013
	0.013
	0.0130

	30. 
	Rum30
	4.8803676
6.9747509
	0.015
	0.015
	0.0150

	31. 
	Rum31
	4.8808964
6.9742053
	0.017
	0.017
	0.0170

	32. 
	Rum32
	4.8815488
6.9730610
	0.014
	0.013
	0.0135

	33. 
	Rum33
	4.8827367
6.9721123
	0.011
	0.011
	0.0110

	34. 
	Rum34
	4.88431769
6.9706249
	0.013
	0.012
	0.0125

	35. 
	Rum35
	4.88470629
6.9707300
	0.016
	0.016
	0.0160

	36. 
	Rum36
	4.8864890
6.9679208
	0.015
	0.014
	0.0145

	37. 
	Rum37
	4.8862149
6.9669830
	0.013
	0.013
	0.0130

	38. 
	Rum38
	4.8863514
6.9663068
	0.012
	0.014
	0.0130

	39. 
	Rum39
	4.8861224
6.9630763
	0.015
	0.015
	0.0150

	40. 
	Rum40
	4.88614540
6.9630763
	0.017
	0.017
	0.0170



Table 2: Average Exposure Rate computed with their radiation parameters in Rumuagholu Town.
	S/N
	Location 
	Average Exposure Rate (mR/h) 
	Equivalent dose (mSvy-1)
	Absorbed dose (nGy/h)
	AEDE mSby-1
	ELCR x10-3

	1. 
	Rum1
	0.0145
	1.2192
	126.2
	0.154
	0.5418

	2. 
	Rum2
	0.0120
	1.01
	104.4
	0.128
	0.4480

	3. 
	Rum3
	0.0140
	1.177
	121.8
	0.149
	0.5230

	4. 
	Rum4
	0.0125
	1.051
	108.8
	0.133
	0.4670

	5. 
	Rum5
	0.0135
	1.135
	117.5
	0.144
	0.5058

	6. 
	Rum6
	0.0115
	0.9668
	100.05
	0.1224
	0.4296

	7. 
	Rum7
	0.0150
	1.26
	130.5
	0.160
	0.5600

	8. 
	Rum8
	0.0130
	1.093
	113.1
	0.139
	0.4550

	9. 
	Rum9
	0.0155
	1.3031
	134.84
	0.1649
	0.5790

	10. 
	Rum10
	0.0120
	1.01
	104.4
	0.128
	0.4480

	11. 
	Rum11
	0.0115
	0.996
	100.05
	0.1224
	0.4296

	12. 
	Rum12
	0.0135
	1.135
	117.5
	0.144
	0.5058

	13. 
	Rum13
	0.016
	1.3451
	138.7
	0.1753
	0.6136

	14. 
	Rum14
	0.0145
	1.2192
	126.2
	0.154
	0.5418

	15. 
	Rum15
	0.0130
	1.093
	113.1
	0.139
	0.4550

	16. 
	Rum16
	0.0155
	1.3031
	134.84
	0.1649
	0.5790

	17. 
	Rum17
	0.0140
	1.177
	121.8
	0.149
	0.5230

	18. 
	Rum18
	0.0115
	0.9668
	100.05
	0.1224
	0.4296

	19. 
	Rum19
	0.0145
	1.2192
	126.2
	0.154
	0.5418

	20. 
	Rum20
	0.0130
	1.093
	113.1
	0.139
	0.4550

	21. 
	Rum21
	0.0160
	1.3451
	123.7
	0.1699
	0.5950

	22. 
	Rum22
	0.0165
	1.3871
	143.0
	0.1753
	0.6136

	23. 
	Rum23
	0.0150
	1.261
	130.5
	0.160
	0.5600

	24. 
	Rum24
	0.0125
	1.051
	108.8
	0.133
	0.4670

	25. 
	Rum25
	0.0180
	1.514
	156.6
	0.192
	0.6700

	26. 
	Rum26
	0.0105
	0.8832
	91.35
	0.112
	0.3908

	27. 
	Rum27
	0.0140
	1.177
	121.8
	0.149
	0.5230

	28. 
	Rum28
	0.0155
	1.3031
	134.84
	0.1649
	0.5790

	29. 
	Rum29
	0.0130
	1.093
	113.1
	0.139
	0.4550

	30. 
	Rum30
	0.0150
	1.261
	130.5
	0.160
	0.5680

	31. 
	Rum31
	0.0170
	1.429
	147.9
	0.1813
	0.6347

	32. 
	Rum32
	0.0135
	1.135
	117.5
	0.144
	0.5058

	33. 
	Rum33
	0.0110
	0.925
	95.7
	0.117
	0.4110

	34. 
	Rum34
	0.0125
	1.051
	108.8
	0.133
	0.4670

	35. 
	Rum35
	0.0160
	1.3453
	139.3
	0.170
	0.5978

	36. 
	Rum36
	0.0145
	1.2192
	126.2
	0.154
	0.5418

	37. 
	Rum37
	0.0130
	1.093
	113.1
	0.139
	0.4550

	38. 
	Rum38
	0.0130
	1.093
	113.1
	0.139
	0.4550

	39. 
	Rum39
	0.0150
	1.261
	130.5
	0.160
	0.5600

	40. 
	Rum40
	0.0170
	1.438
	147.9
	0.181
	0.6350

	
	Mean 

Max

Min 
	0.01363
	1.1214
	121.56
	0.1490
	0.5040

	
	
	0.0180
	1.514
	156.6
	0.192
	0.6700

	
	
	0.0105
	0.8832
	91.35
	0.112
	0.3908

	World Av.
ICRP / WHO 2002
	0.013
	1.00
	30
	0.07/70
	0.29x10-3
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Fig. 2: Comparison of Average exposure rate with world standard, WHO, 2002 
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Fig. 3: Comparison of Equivalent dose with world standard, WHO, 2002
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Fig. 4: Comparison of Absorbed dose with world standard, WHO, 2002


AEDE (mSvy-1)
Locations



       ELCR x 10-3
      World Standard 



Fig. 5: Comparison of AEDE with world standard, WHO, 2002
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Fig. 6: Comparison of ELCR x10-3 with world standard, WHO, 2002
DISCUSSION
Table 1 showed the sum of two exposure rates to give rise to an average exposure rate. 
Table 2 showed the average background ionization exposure dose rate measured and its computed parameters. 
The result in this work showed exposure rate measured ranged from 0.0105 – 0.0180mRh/h with the mean exposure rate of 0.01363mR/h. The equivalent dose computed ranged from 0.88832 – 1.514mSvy-1 with a mean value of 1.1214mSvy-1. The absorbed dose ranged from 91.35 – 156.6nGy/h-1 with a computed mean value of 121.56nGy/h. The annual effective dose equivalent computed ranged from 0.112 – 0.192mSvy-1 with a mean value of 0.1490mSvy-1. The excess lifetime cancer risk (ELCR) ranged from 0.3908 – 0.670 x 10-3 with mean value of 0.504 x 10-3. 
When these results were compared with the world standard, World Health organization (WHO) 2002 as showed in the respective figures above (2-6), it was found that all radiation parameters were higher than the world standard. These results can be seen at a glance in the figures. This by implication means that Rumuagholu community in Port Harcourt was (60/120 mRh/h) impacted radiologically. 
The high elevation of these radiation parameters could be as a result of urbanization which includes presence of welding and fabrication workshops, presence of many telecommunication networks masks, presence of mechanic workshops capable of exposing old lead Acid batteries and lead compounds derivatives. It could also be as a results of much application of fertilizers since the residents are farmers. It could be a natural cause, owing to the geological formation of the place. 
These results were compared with those of other researchers, and no much variation was deduced. Sharma et al., (2014) work in River Alaknanda and Ganges India, recorded Absorbed dose of 112.66 nGy.h, annual effective dose equivalent 0.14mSvy-1 and excess lifetime cancer risk as 0.52 x 10-3.
Onwuka (2021) worked on UNICEM, Calabar environment and recorded absorbed dose of 196.74nGy/h, annual effective dose equivalent 0.24mSvy-1, and excess lifetime cancer risk 0.72 x 10-3. The above results were in agreement with the ones in this report as seen in both tables (1 and 2)

CONCLUSION
The research on the Background ionization radiation of Rumuagholu Town in Port Harcourt, with the results of the exposure rate measured and radiation parameters computed, it is therefore concluded that the town is enhanced radiologically. 
Secondly, we may attribute this enhancement majorly to anthropogenic activities owing to the mass urbanization of the study locations.. 
Thirdly, though the research area is impacted or enhanced, the possibility of developing cancer is not significant unless with period of time. 
Fourthly, it is wise to carry further radiological survey or study to ascertain the authenticity of this work.
Finally, radiation experts and government should educate the residents on the dangers of radiation to human health and possibly the way to mitigate them. 
RECOMMENDATION
1. It is recommended that government and Non-governmental agencies should engage in public campaign on the danger of radiation to educate residents. 
2. Nigeria Nuclear Regulatory Agency (NNRA) should provide nuclear radiation proof materials to those working in welding and fabrication workshop. In fact, they should make sure that without coverall, no welder should be licensed to weld. 
3. All workshop workers should operate on shift to avoid over-exposure to radiation. 
4. Let me recommend also that Radon Gas investigation level should be done in all these urbanize places before packing into new houses. This will create jobs for radiation experts/ or officers.
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