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The Evaluation of Excess Lifetime Cancer Risk from Background Ionizing Radiation in Eligbam and Government Residential Area (Gra Phase Ii)
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ABSTRACT 
	The evaluation of excess lifetime cancer risk has been carried out in Eligbam and government residential area phase II (GRA PHASE II) in Obio/Akpor local government area using the GMC-300 Giger Muller counter Radiation Detector to measure the background ionizing radiation.  The geographical coordinates of the various sample points were recorded using the geographical positioning systems (GPS). The measured radiation levels in Eligbam location ranged from 0.007 mR/hr to 0.016 mR/hr with an overall average of 0.012±0.06 mR/hr. The detected radiation levels in GRA phase II varied from 0. 011 mR/hr to 0.034 mR/hr with an overall mean of 0.0139±0.04 mR/hr. Also, the computed absorbed dose from the background radiation levels in Eligbam location varied from 60.9 nGy/hr to 139.2 nGy/hr with an overall average of 104.98±20.04 nGy/hr. While the calculated absorbed dose from the measured radiation levels in GRA phase 11ranged from 95.7 nGy/hr to147.9 nGy/hr with an overall mean of 120.64±36.96 nGy/hr. The annual effective dose rate (AEDR) computed for Eligbam ranged from 0.09 mSv/yr to 0.21mSv/yr with an overall mean of 0.16±0.03 mSv/yr. Similarly, the computed annual effective dose rate for GRA PHASE II varied from 0.13 mSv/yr to 0.45 mSv/yr with an overall average of 0.18±0.06 mSv/yr. The excess lifetime cancer risk calculated for Eligbam varied from 0.33×10-3 to 0.45×10-3 with an overall mean of 0.56±0.11×10-3 . The computed excess lifetime cancer risk for GRA phase II ranged from 0.47×10-3 to 1.57×10-3 with an overall average of 0.66×10-3. The range of values for the background radiation are all within the acceptable safe limit by the International Commission on radiological Protection (ICRP, 2000). However, the computed values for the absorbed dose, annual effective dose rate and the excess lifetime cancer risk are all higher than the ICRP safe limit of 89.0 nGy/hr, 1.0 mSvV/yr and 0.29×10-3 respectively. Although, there is presently no reported health hazard associated to exposure due to ionizing radiation.
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1. INTRODUCTION 

The excess life-time cancer risk (ELCR) can be describes as the potential carcinogenic effects, from the calculation based on probability of cancer induced incidence in a population. This   results from exposure to radiation or the intakes of harmful chemical substances of a life-time. Also, the excess lifetime cancer risk (ELCR) indicates the chances of contracting cancer from the exposure from radiation or toxic chemical substances for a specific lifetime (ICRP,2000).  It is one of the indicators of the health effects of exposure to background ionizing radiation. Background radiation can be described as the radiation that exists in our environment all the time. It is the natural radiation present in the environment. It consists of ionizing radiation and the non-ionizing radiation. , some of which may not be linked to any particular human activities (Kareem et al, 2024). 
There are two types of background radiation, the ionizing radiation and the non-ionizing radiation.
The non-ionizing radiation are the type of radiations which do not possess enough energy to ionize living cell it comes in contact with or it is exposed to. While the ionizing radiation are those radiations which have enough energy to ionize any living cell that may be exposed to it. Radiations are usually emitted from different sources such as natural and Man-made sources. 
The natural sources are the radiations from elements that have existed on the earth and in outer space. The Man-made sources are the radiations which results from human activities which contribute to the amount of radiation humans are exposed to on earth. They can be found in building materials, including decorative rocks, stone and bricks (Farai et al. 2000).
Heavy Radioactive elements such as uranium and thorium occur naturally in rocks in the ground. Uranium decays into other radioactive elements such as Thorium, Radon and its progenies, alpha-particles, Beta-particles etc. 
These naturally occurring radiations can be detected   in various geological formations such as soils, rocks, plants, water and air (Jwanbot et al. 2014; Taskin et al, 2009). The greater amount of natural background radiations is mainly from rock disintegration through natural processes. They are transported to the soil by run-off by the rain (Taskin et al, 2009), making soil radioactivity one of the main determinants of natural background radiation. 
Also, some human activities such as mining, milling, dredging greatly increase the background ionizing radiation in our environment (Ononugbo and Komolafe, 2016). Some of these radiations may be man-made such as medical imaging, X-ray diagnostic centres, radiotherapy equipment, security screening equipment and smoke detectors, nuclear weapons (Ononugbo and Komolafe, 2016).
Some of the sources which can make significant contribution to the background radiation involves radon gas, rocks, buildings, food, drinks and cosmic rays.
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Figure 1 Map of the Study Area Showing the Locations

2. material and methods 

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.	Comment by DELL: Please add in this section the total of the sample point. 

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


2.1.2 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)

 
2.1.3 EXCESS LIFETIME CANCER RISK (ECLR)

The excess life cancer risks (ECLR) describes 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
[bookmark: _GoBack]DL = Average Duration of Life (70 years)	Comment by DELL: Why 70 years? Please justified your reference. 
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 measured background radiation levels and their corresponding geographical coordinates are presented in tables 1.0 and 2.0 for Eligbam and GRA Phase II respectively. Also, the average radiation levels and their corresponding health risk parameters are presented in Tables 3.0 and 4.0 for both sample locations respectively. The respective overall averages of the background radiation levels for both Eligbam and GRA Phase II with their respective overall averages of the health risk parameters, and their corresponding safe limits are presented in table 5.0. The contour and the surface maps for Eligbam are presented in figures 2.0 and 3.0. The contour and surface maps of GRA Phase II location are presented in figures 4.0 and 5.0 respectively. The comparism of the exposure rate with world average is presented in Figures 6.0 and 7.0 for Eligbam and GRA Phase II respectively. Also, the comparism of the annual effective dose rate with the world average is presented in figure 8.    


Table 1.0 In situ measurements of exposure rate of Eligbam, in Obio/Akpor LGA



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

	CODE
	Latitude
	Longitude
	
	
	
	(mR/h)

	ELB-1
	4049’59.406"
	6059’44.952"
	0.014
	0.016
	0.011
	0.014

	ELB-2
	4049’55.188"
	6059’41.669"
	0.010
	0.014
	0.012
	0.012

	ELB-3
	4049’51.202"
	6059’40.266"
	0.0014
	0.008
	0.012
	0.007

	ELB-4
	4049’43.618"
	6059’35.673"
	0.013
	0.014
	0.010
	0.012

	ELB-5
	4049’46.899"
	6059’24.999"
	0.010
	0.016
	0.013
	0.013

	ELB-6
	4049’41.942"
	6059’26.152"
	0.009
	0.010
	0.012
	0.010

	ELB-7
	4049’34.213"
	6059’25. 632"
	0.017
	0.013
	0.011
	0.014

	ELB-8
	4049’30.472"
	6059’25.581"
	0.012
	0.013
	0.010
	0.012

	ELB-9
	4049’30.136"
	6059’33.731"
	0.017
	0.014
	0.007
	0.013

	ELB-10
	4049’29.924"
	6059’45.169"
	0.016
	0.012
	0.021
	0.016

	ELB-11
	4049’26.605"
	6059’41177"
	0.018
	0.018
	0.011
	0.016

	ELB-12
	4049’18.899"
	6059’41.704"
	0.014
	0.014
	0.015
	0.014

	ELB-13
	4049’17.693"
	6059’38.135"
	0.016
	0.015
	0.010
	0.014

	ELB-14
	4049’13.166"
	6059’39.901"
	0.011
	0.011
	0.012
	0.011

	ELB-15
	4049’6.784"
	6059’41.868"
	0.012
	0.010
	0.010
	0.011

	ELB-16
	4049’11.948"
	6059’42.209"
	0.007
	0.010
	0.011
	0.009

	ELB-17
	4048’58.289"
	6059’42.306"
	0.009
	0.013
	0.009
	0.010

	ELB-18
	4048’47.293"
	6059’42.813"
	0.010
	0.012
	0.013
	0.012

	ELB-19
	4048’47.293"
	6059’43.638"
	0.013
	0.010
	0.009
	0.011

	ELB-20
	4048’48.903"
	6059’58.483"
	0.011
	0.010
	0.010
	0.010

	ELB-21
	4048’52.413"
	6059’47.938"
	0.014
	0.013
	0.010
	0.012

	ELB-22
	4049’1.723"
	6059’47.295"
	0.014
	0.010
	0.016
	0.013

	ELB-23
	4049’8.879"
	6059’45.777"
	0.010
	0.009
	0.014
	0.011

	ELB-24
	4049’8.879"
	6059’43.039"
	0.008
	0.011
	0.012
	0.010

	ELB-25
	4049’14.160"
	6059’43.399"
	0.010
	0.008
	0.007
	0.008

	ELB-26
	4049’40.220"
	6059’47.078"
	0.012
	0.007
	0.010
	0.010

	ELB-27
	4049’44.843"
	6059’50.328"
	0.013
	0.020
	0.010
	0.014

	ELB-28
	4049’46.517"
	6059’49.563"
	0.016
	0.018
	0.011
	0.015

	ELB-29
	4049’51.630"
	6059’45.701"
	0.017
	0.020
	0.012
	0.016

	ELB-30
	4047’53.209"
	6059’46.651"
	0.014
	0.008
	0.014
	0.012

	
	
	Average BIR    0.0121±0.002   
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Figure 2.0 Contour map of Background ionization radiation in Eligbam
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Figure 3.0 Surface map of Background ionization radiation in Eligbam

Table 2.0 In situ measurements of exposure rate of GRA Phase II in Obio/Akpor LGA


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

	CODE
	Latitude
	Longitude
	
	
	
	(mR/h)

	GRA-1
	4°49'44.94"
	6°59'21.66"
	0.011
	0.015
	0.013
	0.013

	GRA-2
	4°49'39.72"
	6°59'23.86"
	0.011
	0.012
	0.011
	0.011

	GRA-3
	4°49'43.90"
	6°59'17.28"
	0.010
	0.010
	0.017
	0.012

	GRA-4
	4°49'39.11"
	6°59'21.02"
	0.010
	0.009
	0.011
	0.010

	GRA-5
	4°49'46.54"
	6°59'13.54"
	0.012
	0.011
	0.011
	0.011

	GRA-6
	4°49'34.88"
	6°59'26.27"
	0.120
	0.010 
	0.013 
	0.012

	GRA-7
	4°49'39.76"
	6°59'15.55"
	0.014
	0.008
	0.013
	0.012

	GRA-8
	4°49'41.26"
	6°59'11.54"
	0.012
	0.013
	0.014
	0.013

	GRA-9
	4°49'40.19"
	6°59'9.450"
	0.010
	0.010
	0.010
	0.010

	GRA-10
	4°49'34.69"
	6°59'20.95"
	0.011
	0.014
	0.017
	0.014

	GRA-11
	4°49'31.81"
	6°59'12.32"
	0.014
	0.012
	0.017
	0.014

	GRA-12
	4°49'38.20"
	6°59'9.090"
	0.014
	0.014
	0.017
	0.015

	GRA-13
	4°49'32.43"
	6°59'20.16"
	0.013
	0.016
	0.017
	0.015

	GRA-14
	4°49'38.36"
	6°59'24.58"
	0.016
	0.009
	0.017
	0.014

	GRA-15
	4°49'37.48"
	6°59'18.61"
	0.008
	0.010
	0.012
	0.010

	GRA-16
	4°49'41.57"
	6°59'21.39"
	0.014
	0.080
	0.009
	0.034

	GRA-17
	4°49'42.50"
	6°59'15.67"
	0.011
	0.014
	0.012
	0.012

	GRA-18
	4°49'32.83"
	6°59'24.45"
	0.011
	0.012
	0.012
	0.012

	GRA-19
	4°49'42.98"
	6°59'24.00"
	0.012
	0.018
	0.012
	0.014

	GRA-20
	4°49'43.95"
	6°59'9.330"
	0.015
	0.018
	0.016 
	0.016

	GRA-21
	4°49'45.17"
	6°59'14.14"
	0.021
	0.012
	0.017
	0.017

	GRA-22
	4°49'43.88"
	6°59'21.71"
	0.021
	0.014
	0.013
	0.016

	GRA-23
	4°49'35.13"
	6°59'18.81"
	0.015
	0.013
	0.011
	0.013

	GRA-24
	4°49'36.55"
	6°59'24.55"
	0.015
	0.017
	0.011
	0.014

	GRA-25
	4°49'41.13"
	6°59'24.81"
	0.010
	0.014
	0.018
	0.014

	GRA-26
	4°49'35.28"
	6°59'23.04"
	0.017
	0.018
	0.013
	0.016

	GRA-27
	4°49'32.89"
	6°59'17.11"
	0.017/
	0.012
	0.013
	0.013

	GRA-28
	4°49'31.77"
	6°59'18.54"
	0.014
	0.016 
	0.015
	0.015

	GRA-29
	4°49'32.51"
	6°59'23.19"
	0.010
	0.010
	0.014
	0.011

	GRA-30
	4°49'41.37"
	6°59'18.65"
	0.013
	0.010
	0.015
	0.013

	
	
	Average BIR    0.0139±0.004   
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Figure 4.0 Contour map of Background ionization radiation in GRA Phase II
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Figure 5.0 Surface map of Background ionization radiation in GRA Phase II

Table 3.0 Radiological Parameters of  Eligbam, in Obio/Akpor LGA.
	S/N
CODE
	Average Radiation level
(mR/h)
	Absorbed dose
(nGy/hr)
	AEDR	Comment by DELL: Why???
 (mSv/y)
	ELCR x 10¯³

	ELB-1
	0.014
	121.8
	0.19
	0.65

	ELB-2
	0.012
	104.4
	0.16
	0.56

	ELB-3
	0.007
	60.9
	0.09
	0.33

	ELB-4
	0.012
	104.4
	0.16
	0.56

	ELB-5
	0.013
	113.1
	0.17
	0.61

	ELB-6
	0.010
	87.0
	0.13
	0.47

	ELB-7
	0.014
	121.8
	0.19
	0.65

	ELB-8
	0.012
	104.4
	0.16
	0.56

	ELB-9
	0.013
	113.1
	0.17
	0.61

	ELB-10
	0.016
	139.2
	0.21
	0.75

	ELB-11
	0.016
	139.2
	0.21
	0.75

	ELB-12
	0.014
	121.8
	0.19
	0.65

	ELB-13
	0.014
	121.8
	0.19
	0.65

	ELB-14
	0.011
	95.7
	0.15
	0.51

	ELB-15
	0.011
	95.7
	0.15
	0.51

	ELB-16
	0.009
	78.3
	0.12
	0.42

	ELB-17
	0.010
	87.0
	0.13
	0.47

	ELB-18
	0.012
	104.4
	0.16
	0.56

	ELB-19
	0.011
	95.7
	0.15
	0.51

	ELB-20
	0.010
	87.0
	0.13
	0.47

	ELB-21
	0.012
	104.4
	0.16
	0.56

	ELB-22
	0.013
	113.1
	0.17
	0.61

	ELB-23
	0.011
	95.7
	0.15
	0.51

	ELB-24
	0.010
	87.0
	0.13
	0.47

	ELB-25
	0.008
	69.6
	0.11
	0.37

	ELB-26
	0.010
	87.0
	0.13
	0.47

	ELB-27
	0.014
	121.8
	0.19
	0.65

	ELB-28
	0.015
	130.5
	0.20
	0.70

	ELB-29
	0.016
	139.2
	0.21
	0.75

	ELB-30
	0.012
	104.4
	0.16
	0.56

	 Mean
	0.0121±0.0062  
	104.98±20.04
	0.16±0.03
	0.56±0.11

	Acceptable limits
	0.013
	59.0
	1.0
	0.29







	S/N
CODE
	Average Radiation level
(mR/h)
	Absorbed dose
(nGy/hr)
	AEDR	Comment by DELL: Why???
 (mSv/y)
	ELCR x 10¯³

	GRA-1
	0.013
	113.1
	0.17
	0.61

	GRA-2
	0.011
	95.7
	0.15
	0.51

	GRA-3
	0.012
	104.4
	0.16
	0.56

	GRA-4
	0.010
	87.0
	0.13
	0.47

	GRA-5
	0.011
	95.7
	0.15
	0.51

	GRA-6
	0.012
	104.4
	0.16
	0.56

	GRA-7
	0.012
	104.4
	0.16
	0.56

	GRA-8
	0.013
	113.1
	0.17
	0.61

	GRA-9
	0.010
	87.0
	0.13
	0.47

	GRA-10
	0.014
	121.8
	0.19
	0.65

	GRA-11
	0.014
	121.8
	0.19
	0.65

	GRA-12
	0.015
	130.5
	0.20
	0.70

	GRA-13
	0.015
	130.5
	0.20
	0.70

	GRA-14
	0.014
	121.8
	0.19
	0.65

	GRA-15
	0.010
	87.0
	0.13
	0.47

	GRA-16
	0.034
	295.8
	0.45
	1.59

	GRA-17
	0.012
	104.4
	0.16
	0.56

	GRA-18
	0.012
	104.4
	0.16
	0.56

	GRA-19
	0.014
	121.8
	0.19
	0.65

	GRA-20
	0.016
	139.2
	0.21
	0.75

	GRA-21
	0.017
	147.9
	0.23
	0.79

	GRA-22
	0.016
	139.2
	0.21
	0.75

	GRA-23
	0.013
	113.1
	0.17
	0.61

	GRA-24
	0.014
	121.8
	0.19
	0.65

	GRA-25
	0.014
	121.8
	0.19
	0.65

	GRA-26
	0.016
	139.2
	0.21
	0.75

	GRA-27
	0.013
	113.1
	0.17
	0.61

	GRA-28
	0.015
	130.5
	0.20
	0.70

	GRA-29
	0.011
	95.7
	0.15
	0.51

	GRA-30
	0.013
	113.1
	0.17
	0.61

	 Mean
	0.0139±0.04   
	120.64±36.96
	0.18±0.06
	0.66±0.2




Table 4.0 Radiological Parameters of  GRA PhaseII , in Obio/Akpor LGA.


Table 5.0 Radiological Parameters of  Eligbam and GRA Phase II , in Obio/Akpor LGA
	S/N
CODE
	Average Radiation level
(mR/h)
	Absorbed dose
(nGy/hr)
	AEDR	Comment by DELL: Why???
 (mSv/y)
	ELCR x 10¯³

	Eligbam
	0.0121±0.06 
	104.98±20.04
	0.16±0.03
	0.56±0.11

	GRA
	0.0139±0.04   
	120.64±36.96
	0.18±0.06
	0.66±0.2

	Acceptable limits
	0.013
	89.0
	1.0
	0.29

	
	
	
	
	


























Figure 6.0 Comparison of exposure rate with world average., UNSCEAR, 2000























Figure 7.0 Comparison of Absorbed Dose with World Average., UNSCEAR, 2000





















Figure 8.0 Comparison of AEDR with world average., UNSCEAR, 2000	Comment by DELL: Why??? AEDR or AEDE???





















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


The contour map and surface map for Eligbam are plottedin Figure 2.0 and 3.0 respectively.
From Figure 2.0, the areas with deep orange colour on the contour map show places with higher radiation level, while the places with deep blue colour indicate areas of lower radiation levels. Also, from the surface map of Figure 3.0, the regions of higher elevation indicate areas of higher radiation level in Eligbam village.
Figure 4, is the contour map of G.R. A. Phase 1.2, the region light purple colour shows places of higher radiation levels, while the region of black colour on the contour map is the places of lower radiation level. Also, Figure 4, the surface map, the region of high elevation shows places higher radiation level while the region with no elevation show places of lower radiation level.
The contour map and surface map for G.R.A are plotted in Figure 3 and 4 respectively. The deep purple colour on the contour map represents the area with high radiation level, while the deep blue colour on the surface map represents the area with high radiation level.
Also, the values of Ilie background ionizing radiation exposure rate, annual absorbed dose rate, annual effective dose and excess lifetime cancer risk are plotted in the bar-chart of Figures 5, 6, 7 and 8 respectively. The result of the BIR in Eligbam village and GRA are presented in Tables 1 and 2. The result of the health effect parameters are presented in Tables 3 and 4.
A total of 30 sample points were measured in each of the locations, Eligbam and GRA Phase 11. The results of the BIR for both locations varied from 0.008mR/hr - 0.016 mR/h and 0.010Mr/hr-0.034 mR/h respectively with an overall average of 0.0121 ± 0.002 mRh for Eligbam village and 0.0139 ± 0.04 mR/h for GRA Phase 11.
An earlier work by Shahbazi-Gahrouei (2003) on background ionizing radiation in Charmahal and Bakhtiari province, obtained an average radiation level of 28.4mR/h which is higher than the results in this work. However. The results obtained in this work are all within the safe limit of 0.013 mR/hr recommended by International Commission on Radiological Protection (ICRP, 2000).
The absorbed dose rate for both locations ranged from 69.6nGy/hr - 139.2 nGy/h and 87.0 nGy/hr- 295.8 nGy/h respectively with an overall average of 104.98 ± 20.04 nGy/hr for Eligbam village and 120.64 ± 36.96 nGy/h for GRA Phase 11
An earlier work by Ahmet Bozkurt et al (2007) on measurements of outdoor gamma radiation in air in Sanliurfa province of South eastern Turkey, the result obtained was 60.9 nGy/h which is lower than the results obtained in this work.
The results of the absorbed dose obtained for this work are all higher than the safe limit of 89.0 nGy/hr recommended by the International Commission on Radiological Protection (ICRP, 2000).
The annual effective dose rate (AEDR) for both locations ranged from 0.11-0. 21 mSv/y and 0.13-0.21 mSv/y respectively with an overall average of 0.16 ± 0.03 mSv/yr for Eligbam and 0.18 ± 0.06 mSv/yr for GRA Phase 11.
A previous work by Faghihi et al. (2011) on comprehensive study of natural radioactivity in building materials used in Iran, show the result obtained to be 0.37 mSv/y which is higher than the results in this work. However, the results obtained in this work are all than the safe limit of 1.0 mSv/yr recommended by the international Commission on Radiological Protection (ICRP, 2000).
The excess lifetime cancer risk for both locations ranged from 0.33×10-3 -0.75×10-3 and 0.47×10-3- 0.79×10-3 respectively with an overall of 0.56 ± 0.11×10-3 for Eligbam and 0.66± 0.2×10-3  for GRA Phase 11 and are all higher than the safe limit of 0.2×10-3 recommended by (ICRP, 2000).
An earlier work by Ortunta and Sylvester (2023) on terrestrial radiation of 30 selected sample points within Port Harcourt showed the result obtained to be within the range of 1.54×10-3 which is higher than the ICRP recommended safe limit of 0.29×10-3. Also, another work by Ortunta and Sokari on the Evaluation of excess lifetime cancer risk in some selected diagnostics centres in Port Harcourt, the result ranged from 0.60×10-3 - 0.94×10-3. These results are also higher than the ICRP recommended of 0.29×10-3.


4. Conclusion

The excess lifetime cancer risk in Eligbam and GRA Phase II has been computed from background ionizing radiation, and the values obtained in both locations were higher than the recommended safe limits of 0.29×10-3 by the International Commission on Radiological Protection. However, there is presently no immediate threat of any health hazard among the populace of the sample locations.

Recommendation:
It is recommended that routine monitoring of the sample locations should be carried out on quarterly basis in order to assess the prevailing average radiation exposure of the populace.   
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Exposure Rate	Eligbam	GRA	1.21E-2	1.3899999999999999E-2	UNSCEAR Standard	Eligbam	GRA	1.3299999999999999E-2	1.3299999999999999E-2	



Absorbed Dose	Eligbam	GRA	104.98	120.64	UNSCEAR Standard	Eligbam	GRA	89	89	



AEDR	Eligbam	GRA	0.16	0.18	ICRP Standard	Eligbam	GRA	1	1	



ELCR	Eligbam	GRA	0	0	World Average	Eligbam	GRA	0.28999999999999998	0.28999999999999998	
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