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ASSESSMENT OF EXCESS LIFETIME CANCER RISK ASSOCIATED WITH BACKGROUND IONIZING RADIATION OF ALUU AND ELIOZU DUMP SITES IN OBIO/AKPOR LOCAL GOVERNMENT AREA
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ABSTRACT 

	Excess life time cancer risk is the probability of developing cancer as the result of exposure to a specific carcinogen and appears as an incremental increase in cancer cases in the exposed population over what would occur in the absence of exposure. The evaluation of excess life time cancer risk from background ionizing radiation in Aluu and Eliozu has been computed using equations of physics. The background ionizing radiation was measured using GMC300 detector the results obtained indicates that the background ionizing radiation varied from 0.101± 0.0052mR/h and overall values of 0.0133mR/h. Also, the background ionizing radiation measured from the Eliozu varied from 0.0113± 0.006 mR/h and overall value of 0.0133mR/h. The total average of background radiation of all the sample point in Aluu was 0.0133mR/h, while the total average for Eliozu was 0.0133mR/h these values indicates that these measured values were within the acceptable limits of 0.013mR/h. These calculated values for absorbed dose, annual effective dose rate were found to be within the acceptable limit of 89.0nG/hr while the annual effective dose was slightly lower than the permissible limit of 1.0. However, the excess life time cancer risk was higher than the permissible limit of 0.2910-3. Also, the calculate value of absorbed dose for Eliozu was slightly higher than the safe limits of 89.0nG/hr while the annual effective dose was slightly lower than the recommended value of 1.0. The excess cancer risk was found to be 0.52 x 10-3 ± 0.03 x 10-3 and is higher than the safe limit of 0.29 x 10-3.  These values shows that people living in these sample locations may be exposed to danger of exposure to background lionizing radiation which is likely to cause cancer. However, there is presently no health challenge of cancer due to exposure to radiation within the sample location. 
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1. INTRODUCTION 

Background ionizing radiation refers to the natural and unavoidable radiation present in the environment. It consists of ionizing radiation that is not related to specific human activities or intervention, it is caused by various sources such as cosmic rays, radon and uranium. Background ionizing radiation has over the years and has increased due to technological advancement apart from radiation in the atmosphere and terrestrial deposits. The health risks of exposure to levels of background ionizing radiation are disputed within the community as there is some clear evidence of low-dose risk (Oyeyinka et al., 2018).
The Niger Delta region of Nigeria is a focal point nationally and internationally because of its abundant oil and gas reserves. Issues of environmental degradation and pollution through oil spillage, gas flaring, oil exploration, prospecting and exploitation along with auxiliary technological and industrial activities are of concern in the region (Chukwuocha and Enyinna 2016). River state region of Nigeria also having similar issues because of its oil and gas reserves. Risk of exposure to radiation from radioactive substance is sometimes ignored with attendant grave health consequence as some associate such risks only with atomic bombs and nuclear power plants. But as it has, now been proved, than man in his everyday experience is immersed dangerous ionizing radiation occurring naturally in the everyday via our human environment.
Contribution to this are radiation originating from sources beyind to the earth's atmosphere and known as cosmic radiation. Cosmic radiation consist of gamma rays and such particles as ionized nuclei and high energy protons (Oyeyinka et al., 2018).

The global average natural dose of background ionizing radiation to humans is about 0.274ysv/hr Eighty percent (80%) of which comes from nature while the remaining (20%) results from exposure to man-made radiation sources, primarily from medical imaging. Average background ionizing radiation exposure is much higher in developed countries (UNSCEAR, 2008). Oil exploration and production activities in Aluu and Eliozu, Obio/Akpor, River State Nigeria has raised concerns in environmental pollution and radiation exposure risks to nearly communities and residents living in Obio/Akpor.
Obio/Akpor communities has experienced oil spillage and other environmental pollution issues may have impacted BIR levels around Aluu and Eliozu communities.

There is paucity of Information on Excess lifetime cancer risk from background ionizing radiation around Aluu and Eliozu dump site, Obio/Akpor community, River State. Therefore, this work will serve as a baseline study on the Excess lifetime cancer risk from background ionizing radiation around Aluu and Eliozu dump site, in Obio/Akpor community. It will also provide information on the average excess lifetime cancer risk from ionizing radiation around Aluu dump site and Eliozu community and this finding will be a valuable literature to other researchers, who may want to embark on a similar work in the future.

Orlunta and Sokari (2023) assessed terrestrial radiation at selected active telecommunication sites in Port Harcourt, Rivers State, Nigeria using a Radalert 100 and GPS. Exposure rates ranged from 0.033 to 0.141 mR/h (mean 0.123 mR/h), below the permissible limit of 0.133 mR/h. However, the absorbed dose (287.1–1226.7 nGy/h; mean 1066.64 nGy/h) and annual effective dose (0.44–1.88 mSv/y; mean 1.64 mSv/y) exceeded safe limits, as did the excess lifetime cancer risk (ELCR) (1.54×10⁻³ to 6.58×10⁻³; mean 5.72×10⁻³), above the UNSCEAR limit of 0.29×10⁻³. The study indicates that residents near these sites may face increased cancer risk over time. 


Jwanbot et al. (2012) carried out a study on the measurement of indoor background ionizing radiation in some science laboratories at the University of Jos, Nigeria. Certain types of building materials are known to be naturally radioactive, and exposure to indoor ionizing radiation can result in serious health challenges.
Measurements of background ionizing radiation were conducted in the Chemistry Research Laboratory and Physics Laboratory 3 of the University of Jos, as well as in their immediate surroundings. These science laboratories also house a number of active radiation sources. The radiation levels were measured using a gamma survey meter.
The results showed that the indoor radiation level in the Chemistry Research Laboratory was 2.11 mSv/year, while the outdoor radiation level in Physics Laboratory 3 was 2.455 mSv/year.

Mgbeokwere et al. (2023) carried out a study on the radiological assessment of background ionizing radiation to determine the radiological health status of the population, comparing the results to recommended safe limits. The mean values of background ionizing radiation (BIR) exposure levels (0.02 mRh⁻¹), absorbed dose rates (185.39 nGy h⁻¹), and excess lifetime cancer risk (1.00 × 10⁻⁵) were found to be higher than the recommended safe limits of 0.013 mRh⁻¹, 84.0 nGy h⁻¹, and 0.29 × 10⁻⁵, respectively, as suggested by the ICRP and UNSCEAR. The mean annual effective dose equivalent for the general public was 0.20 mSv y⁻¹, while the effective doses to various body organs were all below the recommended limit of 1.0 mSv y⁻¹. Overall, the study indicates that the Ikwo solid mineral mining areas are radiologically contaminated, likely due to land excavation and mining activities occurring in the region.

Sambo et al. (2024) assessed natural background radiation in the Federal Capital Territory (FCT) of Nigeria. The study measured outdoor exposure rates, absorbed dose rates, annual effective dose, and excess lifetime cancer risk using a sensitive survey meter. The average background ionizing radiation (BIR) was slightly below the global reference level (0.013 mRh⁻¹), while the absorbed dose rate (105.85 nGy h⁻¹) exceeded the global population-weighted average (59 nGy h⁻¹). The findings indicate that the FCT experiences relatively elevated terrestrial radiation, though BIR levels remain near safe limits.

Simone et al. (2023) investigated the link between cancer and natural radioactivity in Rio Grande do Norte State, Brazil. Areas with granite and pegmatite, rich in uranium, were associated with high radon levels. Spatial analysis showed a correlation between uranium-rich areas and cancer cases (Moran index: 0.43, p < 0.01), with higher cancer rates in high-radioactivity regions (odds ratio: 1.21, 95% CI: 1.20–1.23). The study indicates a clear association between elevated natural radioactivity and increased cancer risk.

[bookmark: bookmark40]Yusuf et al. (2022) assessed background ionizing radiation (BIR) at a mineral site near Lapai, Niger State, Nigeria. BIR levels ranged from 0.0010 to 0.22 mR/h, with peak values above normal environmental recommendations. Absorbed doses were below world averages, and the annual effective dose remained within the ICRP limit of 1.0 mSv/yr. The study concluded that current radiation levels pose no immediate health risk, but continuous monitoring is advised due to potential increases from ongoing mining activities. Other literature reviews are tabulated in Table 1.

Table 1. Literature Reviews of other Authors
	Author(s) Year
	Study Area
	AED (mSv/y)
	ELCR (×10⁻³)

	Fouladi et al. (2020)
	Ahvaz, Iran
	0.05 – 0.08
	0.20 – 0.35

	Garba (2021)
	Abuja, Nigeria
	0.06 – 0.12
	0.25 – 0.45

	Hyacinth et al. (2022)
	Enugu State, Nigeria
	0.04 – 0.09
	0.30 – 0.60

	Sokari et al. (2022)
	Coastal communities, Okrika LGA, Rivers State
	0.13 – 0.23
	0.47 – 0.79

	Mgbeokwere et al. (2023)
	Ebonyi State (Mining sites), Nigeria
	0.08 – 0.13
	0.35 – 0.75

	Nura et al. (2024)
	Nigeria
	0.05 – 0.12
	0.18 – 0.40

	Sambo et al. (2024)
	Abuja, Nigeria
	0.04 – 0.10
	0.22 – 0.38

	Uzo (2024)
	Bayelsa State, Nigeria
	0.06 – 0.11
	0.28 – 0.55

	Sokari & Onwuka (2025)
	Tombia Roundabout, Bayelsa State
	0.15 – 0.17
	0.51 – 0.61



2. material and methods 
2.1 Study Location 
This study was carried out within Aluu dump site and Eliozu communities, Obio/Akpor, Local Government Area. Rivers state, Nigeria. Aluu is a suburban community in Obi/Akpor Local Government Area of Rivers State, located close to the University of Port Harcourt.  It lies approximately on latitude 4°54’20.00” to 4°56’10.10” N and Longitude 6°57’47.900” to 6°58’27.600” E. The community has the population of over 80,000 people and is bounded by Choba to the South, Rumuekini to the East and Isiokpo to the North. The area is semi-urban with a mix of residential, agricultural and commercial activities, including small scale businesses and educational institutions. Also, Eliozu community is located at the Esat-West Road in Port Haarcourt metropolis lies approximately on latitude 4° 53' 7.82"to 4° 53' 8.65" N and Longitude 7° 0' 51.26" to 7° 0' 51.90"E. The area is densely populated with an estimate population of 150,000 people. It shares boundary with Rukpokwu to the West, Rumuokoro to the North and Rumuodara to the East. Eliozu serves as a major commercial and residential hub, with rapid urban development driven by trade, transportation and business activities.
Both Aluu and Eliozu are locted in the oil-rich Niger Delta Region and their proximity to Port Harcourt city significantly influences the economic growth, land use pattern and population dynamics. The study area is shown Figure 1
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                       Figure 1. Map of the Study Area Showing the Sampled Location

2.2 Materials
The GQ Nuclear radiation detector (GMC-300) was used for the measurement of the background ionizing radiation. It is a hand-held meter, which was raised to height of about 50 cm above the ground level to measure the background Ionizing radiation (BIR) at the selected sample locations.  A total of three readings was taken for each sample point and the mean values were recorded. The measuring tape was used to measure the distances from one sample point to the other while the Global Positioning System (GPS) was used to record the geographical co-ordinates of the sample points. The following radiological health parameters were computed.
[bookmark: _GoBack]
2.2.1 Average value of BIR and Absorbed Dose
The mean value was computed using the expression;
                                                                       (1)
Where,
n = number of reading(s)
x = total number of readings (average)

                                                      1μR⁄ℎ = 8.7 nGy⁄ℎ =8.7 × 10 μGy/ ()                 (2)
                                                       1μR⁄ℎ = 876.212 μGy/y

2.2.2 ANNUAL EFFECTIVE DOSE EQUIVALENT (AEDE)
Absorbed dose is a term used to describe the potential biochemical changes in specific tissues in the human body (Orlunta and Agbonifo, 2025). Dose conversion factor of 0.7 Sv/Gy as recommended by UNSCEAR for the conversion coefficient from the absorbed dose in air to the effective dose received by adults (Agbalagba, 2017) and an occupancy factor of 0.25 for outdoor exposure was used (Olanrewaju and Avwiri, 2017). The annual effective dose equivalent was estimated using Equation 3.

        AEDE (outdoor)(mSv/y ) = Absorbed dose(nGy/h) × 8760 × 0.7Sv/Gy × 0.25          (3)

 
2.2.3 EXCESS LIFETIME CANCER RISK (ECLR)

The excess life cancer risks (ECLR) describe the potential Carcinogenic effects, calculated based on the probability of cancer-induced incidence in a population. This is a result of exposure to radiation or the intake of harmful chemical substances for a lifetime. In other words, the ELCR indicates the chances of contracting a cancer from the exposure from radiation or toxic chemical substances for a specific lifetime. According to (ICRP) the excess lifetime is calculated from the equation

                                         ECLR= AEDE× (DL) × (RF)                                                      (4)
   
Where,
AEDE =Annual effective dose equivalent
DL = Average Duration of Life (70 years)
RF = Risk Factor 0.05×10ˉ⁵ per Sievert (Orlunta and Sokari, 2023)

2.1 Statistical Analysis
The data were analysed with Ms-Word 2019, for plotting of bar charts, SPSS-20, for computing mean and standard deviation

3. results and discussion
The result of the measured background ionizing level with their Geographical coordinates of Aluu and Eliozu are presented in Table 2 and Table 3. Also, the results of the average ionizing radiation and their respective health effect parameters for Aluu and Eliozu are presented in Table 3 and 4 respectively. The result of the overall background ionizing radiation with their respective calculated overall health effect parameters fort both Aluu and Eliozu are presented inn Table 6.



            Table 2: In-Situ measurement of background ionization radiation of Aluu dumpite

	S/N
	Geographical          Coordinates
	1st Reading
(mR/h)
	2nd
Reading
(mR/h)
	3rd
Reading
(mR/h)
	Average
(mR/h)

	
	Latitude (N)
	Longitude(E)
	
	
	
	

	1.
	4°54’21. 1078800”
	6°57’47.922120”
	0.010
	0.013
	0.014
	0.012

	2.
	4°54’19. 9080000”
	6°57’44.736102”
	0.012
	0.008
	0.010
	0.010

	3.
	4°54’22. 0500000”
	6°57’48.701880”
	0.004
	0.009
	0.012
	0.008

	4.
	4°54’23. 8021200”
	6°57’48.431880”
	0.010
	0.008
	0.019
	0.012

	5.
	4° 54’ 25.668000”
	6° 57’ 48.87000”
	0.012
	0.008
	0.005
	0.008

	6.
	4° 54’ 27.119880”
	6° 57’ 48.83400”
	0.010
	0.012
	0.018
	0.013

	7.
	4° 54’ 28.386000”
	6° 57’ 48.84533”
	0.012
	0.016
	0.008
	0.012

	8.
	4° 54’ 28.944000”
	6° 57’ 48.91212”
	0.010
	0.014
	0.006
	0.010

	9.
	4° 54’ 28.991880”
	6° 57’ 48.22848”
	0.006
	0.005
	0.010
	0.007

	10.
	4° 54’ 29.088000”
	6° 57’ 47.47212”
	0.014
	0.014
	0.012
	0.013

	11.
	4°55’45. 126120”
	6°58’38.543880”
	0.008
	0.014
	0.014
	0.012

	12.
	4°55’46. 859880”
	6°58’35.969880
	0.008
	0.012
	0.012
	0.011

	13.
	4°55’45. 120000”
	6°58’39.245880”
	0.001
	0.006
	0.008
	0.005

	14.
	4°55’45. 610120”
	6°58’35.964120”
	0.012
	0.014
	0.008
	0.011

	15.
	4°55’48. 468000”
	6°58’36.084000”
	0.010
	0.004
	0.008
	0.007

	16.
	4°55’49. 284120”
	6°58’36.509880”
	0.012
	0.010
	0.010
	0.011

	17.
	4°56’11. 568120”
	6°58’26.861880”
	0.012
	0.008
	0.008
	0.009

	18.
	4°56’10. 932000”
	6°58’26.717880”
	0.012
	0.010
	0.010
	0.011

	19.
	4°56’10. 925880”
	6°58’26.604120”
	0.012
	0.010
	0.006
	0.009
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Figure 2: Contour map of background ionization radiation of Aluu dumpsites
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Figure 3: Surface map of background ionization radiation of Aluu dumpsite


                     Table 3: Radiological Risk Parameters of Aluu dumpsite
	S/N
	Average Radiation level (mR/h)
	Absorbed Dose (nG/hr)
	AED (mSv/y)
	ELCR x 10¯³

	1
	0.012
	104.4
	0.16
	0.56

	2
	0.010
	87.0
	0.13
	0.47

	3
	0.008
	69.6
	0.11
	0.37

	4
	0.012
	104.4
	0.16
	0.56

	5
	0.008
	69.6
	0.11
	0.37

	6
	0.013
	113.1
	0.17
	0.61

	7
	0.012
	104.4
	0.16
	0.56

	8
	0.010
	87.0
	0.13
	0.47

	9
	0.007
	60.9
	0.09
	0.33

	10
	0.013
	113.1
	0.17
	0.61

	11
	0.012
	104.4
	0.16
	0.56

	12
	0.011
	95.7
	0.15
	0.51

	13
	0.005
	43.5
	0.07
	0.23

	14
	0.011
	95.7
	0.15
	0.51

	15
	0.007
	60.9
	0.09
	0.33

	16
	0.011
	95.7
	0.15
	0.51

	17
	0.009
	78.3
	0.12
	0.42

	18
	0.011
	95.7
	0.15
	0.51

	19
	0.009
	78.3
	0.12
	0.42

	
	Average 0.101±0.0052
	87.46±4.49
	0.13±0.007
	0.47±0.02

	
	0.0133
	89.0
	1.0
	0.29




Table 4: In-Situ measurement of background ionization radiation of Eliozu dumpsite
	S/N
	Geographical          Coordinates
	1st Reading
(mR/h)
	2nd
Reading
(mR/h)
	3rd
Reading
(mR/h)
	Average
(mR/h)

	
	Latitude (N)
	Longitude(E)
	
	
	
	

	1.
	4° 53' 7.6266"
	7° 0' 51.3648"
	0.010
	0.009
	0.008
	0.009

	2.
	4° 53' 7.0038"
	7° 0' 50.6118"
	0.006
	0.013
	0.010
	0.010

	3.
	4° 53' 6.6948"
	7° 0' 49.4604"
	0.012
	0.012
	0.008
	0.011

	4.
	4° 53' 9.1896"
	7° 0' 51.6852"
	0.011
	0.006
	0.010
	0.009

	5.
	4° 53' 9.1818"
	7° 0' 50.7306"
	0.013
	0.011
	0.008
	0.011

	6.
	4° 53' 8.5776"
	7° 0' 49.9140"
	0.006
	0.005
	0.012
	0.008

	7.
	4° 53' 8.2818"
	7° 0' 49.1616"
	0.014
	0.015
	0.009
	0.013

	8.
	4° 53' 5.7084"
	7° 0' 50.5218"
	0.010
	0.012
	0.014
	0.012

	9.
	4° 53' 5.5068"
	7° 0' 49.1184"
	0.013
	0.008
	0.006
	0.009

	10.
	4° 53' 8.4552"
	7° 0' 50.904 0"
	0.013
	0.017
	0.008
	0.013
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Figure 4: Contour map of background ionization radiation of Eliozu dumpsites
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Figure 5: Surface map of background ionization radiation of Eliozu dumpsite



Table 5: Radiological Risk Parameters of Eliozo dumpsite

	S/N
	Average Radiation level (mR/h)
	Absorbed Dose (nG/hr)
	AED (mSv/y)
	ELCR x 10¯³

	1
	0.012
	104.4
	0.16
	0.56

	2
	0.010
	87.0
	0.13
	0.47

	3
	0.011
	95.7
	0.15
	0.51

	4
	0.012
	104.4
	0.16
	0.56

	5
	0.010
	87.0
	0.13
	0.47

	6
	0.011
	95.7
	0.15
	0.51

	7
	0.012
	104.4
	0.16
	0.56

	8
	0.015
	130.5
	0.20
	0.70

	9
	0.012
	104.4
	0.16
	0.56

	10
	0.008
	69.6
	0.11
	0.37

	
	Average 0.0113±0.006
	98.3±5.03
	0.15±0.007
	0.52±0.03

	
	0.0133
	89.0
	1.0
	0.29






Table 6: Radiological Parameters of Aluu and Eliozo dumpsite

	S/N
CODE
	Average Radiation level
(mR/h)
	Absorbed dose
(nGy/hr)
	AEDR
 (mSv/y)
	ELCR x 10¯³

	ALUU
	0.101±0.0052
	87.46±4.49
	0.13±0.007
	0.47±0.02

	ELIOZO
	0.0113±0.006
	98.3±5.03
	0.15±0.007
	0.52±0.03

	Acceptable limits
	0.013
	89.0
	1.0
	0.29

	
	
	
	
	


































Figure 6: Comparison of exposure rate with the world average., UNSCEAR, 2000









Figure 7: Comparison of absorbed dose rate with world average., UNSCEAR, 2000










Fig. 8: Comparison of annual effective dose equivalent with ICRP, 2003









Fig 9: Comparison of ELCR with world average value., UNSCEAR, 2000

The results of the measurement of background ionizing radiation with the Geographical coordinates of the measured point are presented in Table 2: for Aluu villages. The table indicates that for each measured point three readings were taken and their average recorded. The measured background ionizing radian values varied from 0.007 mR/h to 0.014 mR/h. In an earlier work done by Orunta and sokari (2023) carried out a study on the terrestrial radiation of some selected active telecommunication site in port Harcourt Rivers State Nigeria using Radalat 100 Radiation detector, the results obtained vary from 0.033mR/h to 0.141mR/h with an overall average of 0.123± 0.20mR/h. The result obtained were higher than background lionizing radiation of 0.007mR/h to 0.013mR/h.
The result of the measured background ionizing levels with their computed health risk parameters is presented in Table 3, for Aluu community. The result obtained indicate that the absorbed dose varied from 43.5nG/hr to 113.1nG/hr with an overall average of 85.46 ± 4.49 nG/hr. In a previous work by Aroganzo, (2007) on natural radio activity and dose assessment of soil samples from south west Nigeria. The value of the absorbed dose computed from background lionizing radiation range from 18.9nG/hr to 160.3nG/hr. These values are higher than the dose of 43.5 nG/hr. to 113.1nG/hr dose obtained in the work.
Also, the annual effective dose rate calculated indicates a variation of 0.07mSv/y to 7.17 mSv/y with an overall average of 0.13± 0.007. Garba (2021), in an earlier work of assessment of annual effective doe rate from natural radio activity in the soil of Abuja Nigeria calculated the annual effective dose rate which range from 0.07m/Su/y to 0.21mSu/y. This result is slightly higher than the calculated annual effective dose rate in this work. 
The excess life time cancer risk calculated from the background ionizing radiation ranged from 0.23 to 0.6110-3 with an overall average of 0.47± 0.02. Hyacinth et al. (2022), in a later work on evaluation of excess lifetime cancer risk due to natural background radiation in Enugu State Nigeria computed the excess lifetime cancer risk from his result of background ionizing radiation which ranged from 0.75 x 10-3 to 1.55 X 10-3 with an overall average of 1.10 x 10-3 these values are found to be higher than the excess lifetime cancer risk of 0.23 X 10-3 to 0.01x10-3 obtained in this work. These results obtained indicates that the measured background ionizing radiation level for Aluu community are all within the recommended safe limit by International Commission and Radiological Protection (ICRP) safe limit of 0.13mR/h for Aluu community. Also, some of the computed values of the absorbed dose 104.4 nG/hr, 113.1 nG/hr, 95.7 nG/hr are higher than the recommended value of 89.0nG/hr by (ICRP). However, most of the computed values of the absorbed dose are within the recommended safe limits of 89.0nG/hr. The excess life time cancer risk varied from 0.2310-3 to 0.5610-3. These results are of the excess life time cancer risk obtained indicates that the computed values are higher than the recommended safe life limit of 0.2910-3.
Figure 2 is the contour map of the background ionizing radiation, the area with deep colour red indicates places of high background ionizing radiation level while the purple colour background indicate the place of lower background ionizing radiation level.
Figure 3 is the surface map of the research location the result obtained indicates that the area of high elevation shows place of higher radiation level while area of lower radiation indicates place of lowest lionizing radiation level.
The results of the measured background ionizing radiation with the geographical coordinates are presented in Table 4 for Eliozu community. The table indicates that for each measured point three readings were taken and their average recorded. The measured background ionizing radiation values ranges from 0.008 mR/h to 0.013mR/h. In a previous work done by Ilugo et al. (2025) carried out measurement of background ionizing radiation in selected buildings with Altitude with Delta State. The measured background ionizing radiation varied from 0.007mR/h to 0.020mR/h. these values were found to be higher than the measured values of 0.008 mR/h to 0.015mR/h in this work.
The result of the measured background ionizing levels with their computed health risk parameters is presented in table 4. for Eliozu community. The result obtained indicates that the absorbed dose varied from 69.6nG/hr to 130.5nG/hr with an overall of 89.3± to 5.03nG/hr. Emmanuel, et al. (2016) carried out a field measurement of Garma dose rate, the results obtain varied from 32.0nG/hr to 68.8nG/hr with an average of 50.1nG/hr. These values indicates that the result computed in this work is lower than the result of this work. Also, the annual effective dose rate calculated indicates a variation of 0.11 mSv/y to 0.20 mSv/y with an overall average 0.15 mSv/y± 0.007 mSv/y. Nura et al. (2024), in a previous work calculated the annual effective does equivalent from measured soil/Garma levels. The computed results obtained was 0.10mSv/y to 0.16mSv/y. These results obtained indicate that our results in this work is higher than their values.
The excess life time cancer risk calculated from the background ionizing radiation ranged from 0.37 to 0.70×10-3 with an overall average 0.52±0.03. Ezekiel et al. (2017) in a precious work in 2017 calculated the mean excess lifetime cancer risk from background ionizing radiation of 1.629 X 10-3. These values found to be higher than the ones obtained for this work. This result obtained indicates that the measured background ionizing radiation level for Eliozu community are all within the recommended safe limit by International Commission on Radiological Protection (ICRP) safe limit of 0.015mR/h for Eliozu community. Also, some of the absorbed does 130.5 nG/hr, 104.4 nG/hr, 95.7 nG/hr are higher than the recommended value of 89.0nG/hr by (ICRP). However, most of the computed values of the absorbed does are within the recommended safe limits. The excess life time cancer risks varied from 0.37×10-3 + 0.70×10-3. The result of the excess limit time cancer risk obtained indicates that the computed values are higher than the recommended safe time limit of 0.29×10-3.
Figure 4 is the contour map of the background ionizing radiation, the area with deep colour red indicates places of high background radiation ionizing level while the purple background colour indicates the places of lower background ionizing radiation level.
Figure 5 is the surface map of the research location, the results obtained indicates that the places of higher elevation show places of higher radiation level while the places of lower elevation indicate places of lower ionizing radiation level.
Table 6 indicates the overall background lionizing radiation for Aluu and Eliozu respectively with their respective calculated overall health effect parameters and international recommended limits. These results show that the overall average background ionizing radiation for safe limits recommended by International Commission of Radiological Protection (ICRP).
However, the overall back ground lionizing radiation for Aluu is slightly lower than that of Eliozu. Also, the overall calculated absorbed dose for both Aluu and Eliozu are within the international recommended limits of 89.0 nG/hr. Although the overall calculated absorbed dose for Aluu is slightly lower than that of Eliuozu. The overall computed annual effective dose rate for Aluu and Eliozu are both lower than the recommended limit of 1.0m mSv/y. The overall calculated annual effective rate for Eliozu is slightly higher than the overall calculated Annual effective dose in Aluu. The overall computed excess life time cancer risk for both Aluu and Eliozu are all higher than the recommended safe limit of 0.29×10-3. However, the overall calculated excess life time concern risk for Eliozu is slightly higher than the overall computed values for Aluu. The measured values of the background lionizing radiation in the sample locations with the respective calculated health effect parameters indicates that people living within these locations may not be exposed to background lionizing radiation. However, it is recommended that a routine monitoring of the level of lionizing radiation be carried out on regular bases.

Figure 6 is a bar chart comparing the measured background lionizing radiation level of exposure rate in Aluu and Eliozu to those of UNSCEAR. The bar chart indicates that the measured background lionizing radiation for both Aluu and Eliozu is lower than that recommended by UNSCEAR

Figure 7 is a bar chart comparing the calculated absorbed dose for Aluu and Eliozu sample location with the safe limit by UNSCEAR. The chart show that the recommended dose of UNSCEAR is higher than the one calculated for Aluu while the calculated values of absorbed dose for Eliozu is higher than that of UNSCEAR.

Figure 8 is a bar chart comparing the annual effective dose equivalent of Aluu and Eliozu with safe limit of ICRP. The chart show that recommended limit by ICRP is higher than the calculated values for Aluu and Eliozu
Figure 9 is a bar chart comparing the computed average values of excess life time concern risk for Aluu and Eliozu with safe limit of UNSCEAR. The bar chart show the recommended safe limit of UNSEAR is lower than the calculated values of the excess life time concern risk of 0.47± 0.02 for Aluu and 0.52± 0.03 for Eliozu.

4. Conclusion

The evaluation of excess life time concern risk from background radiation has been computed for both Aluu and Eliozu communities using relevant physics equation. The background lionizing radiation was measured in 19 sample locations in Aluu and 10 sample locations in Eliozu given a total of 29 sample locations. These measurements were carried out using the Geiger Muller Counter GMC-300 detector. The measured background lionizing radiation level for both Aluu and Eliozu was found to be within the permissible level of 0.013mR/h while some of the health effect parameters such as the absorbed dose, Annual effective dose where also found to be within the permissible limit of 89.8nG/hr and 1.0mSv/y respectively. 
However, the excess life time cancer risk calculated for both sample location of Aluu and Eliozu were found to be slightly higher than the recommended limit of UNSCEAR. Therefore, people who are living and doing business within these areas may be exposed to the dangers of health risk due to esposure to ionizing radiation. Although there is presently no indication of any health challenge as a result of exposure to background lionizing radiation within the sample location. It is therefore suggested that a routine monitoring of the sample location be carried out on quarterly bases.
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Exposure Rate	ALUU	ELIOZU	1.2E-2	0.01	UNSCEAR Standard	ALUU	ELIOZU	1.3299999999999999E-2	1.3299999999999999E-2	



Asorbed Dosed	ALUU	ELIOZU	87.46	98.3	UNSCEAR Standard	ALUU	ELIOZU	89	89	



AED	ALUU	ELIOZU	0.13	0.15	UNSCEAR  Standard	ALUU	ELIOZU	1	1	



ELCR	ALUU	ELIOZU	0.47	0.52	UNSCEAR  Standard	ALUU	ELIOZU	0.28999999999999998	0.28999999999999998	



image1.png




image2.emf
4.91 4.92 4.93

6.78

6.8

6.82

6.84

6.86

6.88

6.9

6.92

6.94

6.96

0.006

0.0065

0.007

0.0075

0.008

0.0085

0.009

0.0095

0.01

0.0105

0.011

0.0115

0.012

0.0125

0.013

0.0135

0 0.005 0.01 0.015 0.02

Scale


image3.emf
0 0.005 0.01 0.015 0.02

0.0065

0.007

0.0075

0.008

0.0085

0.009

0.0095

0.01

0.0105

0.011

0.0115

0.012

0.0125

0.013

Scale


image4.emf
4.8849 4.885 4.8851 4.8852 4.8853 4.8854 4.8855 4.8856 4.8857 4.8858

7.0137

7.0138

7.0139

7.014

7.0141

7.0142

7.0143

0.008

0.0082

0.0084

0.0086

0.0088

0.009

0.0092

0.0094

0.0096

0.0098

0.01

0.0102

0.0104

0.0106

0.0108

0.011

0.0112

0.0114

0.0116

0.0118

0.012

0.0122

0.0124

0.0126

0.0128

0.013

0 0.0002 0.0004 0.0006 0.0008

Scale


image5.emf
0 0.0002 0.0004 0.0006 0.0008

Scale

0.0082

0.0084

0.0086

0.0088

0.009

0.0092

0.0094

0.0096

0.0098

0.01

0.0102

0.0104

0.0106

0.0108

0.011

0.0112

0.0114

0.0116

0.0118

0.012

0.0122

0.0124

0.0126

0.0128


