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IONISING RADIATION MEASUREMENTS FROM ACTIVE WASTE  

DUMPSITES IN LAGOS STATE 

 

ABSTRACT 

Improper management of wastes is a leading 

cause of environmental pollution and 

degradation in many cities, especially in 

developing countries. It could also result in the 

destruction of the ecosystem. In this work, the 

radiation levels at Epe, Ikorodu, Solus 2, Solus 

3 and Olusosun dumpsites were investigated in 

line with proper waste management guidelines, 

using a radiation survey meter PRM 9000. The 

instrument was calibrated electronically using a 

pulse generator relative to Cs-137 with 

permissible error of 5%. The radiation survey 

meter was set for 10 minutes and readings were 

taken by placing it at gonad level i.e. about 1 m 

above the ground for each dumpsite. 

Measurements were done at an interval of 15 m 

away from the point source up to 150 m for 

eleven readings. The dose rates (µSv/hr) range 

between 0.008 and 0.010 at the various 

dumpsites and between 0.040 and 0.140 at a 

distance of 150 m away from the dumpsites. The 

annual dose equivalents for the various locations 

were seen not to exceed the recommended 

International Commission for Radiation 

Protection (ICRP) limit for both radiation 

workers and the public. The results indicate that 

the radiations emanating from the dumpsites 

pose minimal health risks to the waste 

management workers at the site and the public 

within these vicinities. 

 

Keywords: Wastes, Dumpsites, Active, 

Equivalent Dose, Radiation 

 

1.0 INTRODUCTION 

There has been increasing global concern over 

the public health impacts attributed to 

environmental pollution (Briggs, 2003; 

Remoundou and Koundouri, 2009). The 2006 

news release by World Health Organization 

(WHO), estimates that about a quarter of the 

diseases facing mankind today occur due to 

prolonged exposure to environmental pollution 

(WHO,2006). Most of these environment-

related diseases are however not easily detected 

and may be acquired during childhood and 

manifested later in adulthood. 

Pollution, according to the European Public 

Health Alliance, (EPHA, 2009) is described as 

the harm that results because of the presence of 

a substance(s) where they would not normally 

be found or because they are present in larger 

than normal quantities. Solid waste could be 

infectious, toxic or radioactive (Onibokun and 

Kumuyi, 1996; Wong et al., 2003; UNDP, 2006; 

Kimani, 2007). According to World Nuclear 

Association, (2015), in solid waste, low level 

radioactive waste is generated from hospitals 

and industry, as well as the nuclear fuel cycle. 

Low-level wastes include paper, rags, tools, 

clothing, filters, and other materials which 

contain small amounts of mostly short-lived 

radioactivity. Improper management of such 

wastes is a main cause of environmental 

pollution and degradation in many cities, 

especially in developing countries as well as the 

destruction of the ecosystem (Navarro 
and Vincenzo, 2019). Poor waste management 

poses a great challenge to the well-being of city 

residents, particularly those living adjacent the 

dumpsites due to the potential of the waste to 

pollute water, food sources, land, air and 

vegetation.  

In Lagos, for instance a number of waste 

dumpsites are located in the city, into which 

uncontrolled wastes and refuse from industries, 

health institutions, homes, etc. are continuously 

dumped. Several residences and make-shift 

eateries are situated around these dumpsites thus 

exposing the people to the risks of 

contamination by inhalation or ingestion of the 

pollutants, some of which could be radioactive. 

Some of such wastes are air-borne and could be 
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deposited on exposed water bodies, displayed 

edible wares as well as on farm crops grown on 

lands in these areas. The health implication due 

to such continuous exposure could be very fatal 

to the local people residing around these 

dumpsites. 

In order to assess the extent of radiation 

exposure of both waste management workers 

and the locals around such dumpsites, there is 

the need to determine the effective doses due 

ionizing radiation from such dumpsites. 

 

 

 

2.0 METHODOLOGY 

The study was carried out in five active 

dumpsites in Lagos state, Nigeria in 2016. 

 

2.1 STUDY AREA 

Lagos state lies within latitude 6o and 35oN and 

longitude 3o and 45oE, with population of about 

17,553,924. It covers an area of approximately 

3,475.1km2 (Olubosede et al., 2012). The state 

is divided into five administrative divisions 

which are further divided into 16 local 

government areas.  

The sampling areas where the dumpsites are 

located are Solus 2 & 3 in Igando, Ewu-elepe in 

Ikorodu, Epe and Olusosun, in Ojota as depicted 

in figure 1. 
 

 

Figure 1: Spatial distributions of major dumpsites in Lagos State 

 

2.2 INSTRUMENTATION 

A PRM-9000 Handheld Alpha, Beta, Gamma, 

X-Ray Geiger Counter - Nuclear Radiation 

Contamination Detector & Monitor was used in 

measuring the ionizing radiation being released 

from the dumpsite and around it. The instrument 

is suitable for regulatory inspections, and for the 

detection, measurement and monitoring of broad 

spectrum, low energy radionuclides, including 

Naturally Occurring Radioactive Material 

(NORM). It was calibrated electronically using a 

pulse generator “relative” to CS -137, with a 

maximum error that did not exceed 5%.  

The instrument is designed to continuously 

collect measurements and statistics enabling 

complete environment assessment. This nuclear 

detector not only records the maximum radiation 

measured, but also displays the time and date at 

which the maximum reading occurred.  

 

2.3 MEASUREMENT TECHNIQUE  
The PRM-9000 handheld digital radiation meter 

was held at gonad level of 1.0m above the ground 

and directed to the dumpsite point source to 

measure the equivalent dose rate in air. It was 

preset to take measurements for ten minutes at 
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each of the sampled points. Afterwards, other 

measurements at ten other points each separated 

by a distance of approximately 15 metres up to a 

total distance of 150 metres away from each 

dumpsite was done. The measurements were 

taken twice at each location points and the mean 

values determined. The mean dose equivalent 

rates obtained with the PRM-900 survey meter 

was used in calculating the annual equivalent 

dose being received by individuals living around 

the dumpsite areas using equation 1 (Marilyn and 

Maguire, 1995) 

 

D=  σ × µ × 24 × 365.25 (mSv/yr)           (1)  

 

where D is the annual equivalent dose rate in 

micro sievert per year,  σ=equivalent dose rate in 

micro sievert per hour and µ, the occupancy 

factor is 0.2. 

 

3.0 RESULTS AND DISCUSSIONS 

The dose rate measurements at the dumpsites and 

its vicinities are shown in table 1. The highest 

dose rates were recorded at the dumpsites at Epe, 

Ikorodu, Solus 2 and Solus 3. This is expected, 

since the source of the ionizing radiations being 

determined are the dumpsites themselves. At 

Olososun, it was observed that from a distance of 

about 45 m away from the dumpsite, the 

measured dose rates increased steadily. A diesel 

sales point is cited around the area which might 

have contributed to the enhanced level of 

radiation within that vicinity thereby resulting in 

the higher dose rate measurements in comparison 

to the measured dose rate at the dumpsite. The 

dose rates measured at Solus 2 and 3 in the 

present study are higher than those reported for 

the same dumpsites by Olubosede et al., (2012) 

by a factor of 4.  

The annual equivalent dose is depicted in figure 

2. An annual radiation dose of 0.14 mSv was 

noticed at Epe, Ikorodu, Solus 2 and Solus 3 

dumpsites, implying that exposure level to 

ionizing radiation at the four dumpsites is 

approximately same. At Soulus 2 & 3, the 

associated risk with exposure to radiation from 

the dumpsite is fairly constant up to a distance of 

about 75meters away from the dumpsite. This 

implies that residential apartments situated 

within that range have radiation exposure levels 

that are about same as what obtains at the 

dumpsites, particularly via inhalation. Radiation 

exposure level is also same from a distance of 

15m from the dumpsites to about 75m and 105 m 

respectively at Epe and Ikorodu. This however 

does not call for serious concerns to the public as 

there are no residential apartments situated 

within those distances from the dumpsites. 

At Olososun, the impact of environmental 

ionizing radiation is more beyond the dumpsite 

than it is at the dumpsite. The computed annual 

equivalent doses from about 45m beyond the 

dumpsite are higher than the 0.18 mSv obtained 

at the dumpsite. The radiation wastes from the 

dumpsite could not have contributed 

significantly to the annual dose recorded at 

various points away from  

 
Table 1. Dose rate measurements at dumpsites 

  

DISTANCE (m) 

                        DOSE RATE (µSv/hr) 

Epe  Ikorodu Soulus 2 Soulus 3 Olososun 

0 0.080 0.080 0.080 0.080 0.100 

15 0.070 0.080 0.080 0.080 0.080 

30 0.070 0.080 0.080 0.080 0.080 

45 0.070 0.080 0.080 0.080 0.110 

60 0.070 0.070 0.080 0.080 0.150 

75 0.070 0.080 0.080 0.080 0.150 

90 0.060 0.080 0.080 0.070 0.160 

105 0.060 0.080 0.070 0.070 0.180 

120 0.050 0.070 0.070 0.070 0.140 

135 0.050 0.060 0.070 0.070 0.140 

150 0.040 0.060 0.070 0.080 0.140 
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Figure 2: Annual dose measurements at the dumpsite 

 

the dumpsite. The least annual equivalent doses 

of 0.07, 0.11 and 0.12 mSv are recorded at the 

farthest distance from the dumpsites at Epe, 

Ikorodu and Solus 2 respectively.  

The dose values obtained in all the dumpsites are 

higher than the world’s average of 0.07 mSv 

(UNSCEAR 2000; Ademola, 2008) and those 

reported in some selected dumpsites at Abeokuta 

(Odunaike et al., 2009), but lower than those 

reported at dumpsites in Ota and its environs 

(Usikalu et al., 2017). 

The International Commission for Radiation 

Protection set recommended safe limit of 1mSv 

radiation dose to the public (ICRP, 2007).  This 

value is seen not to be exceeded in all the 

dumpsites and their immediate vicinities. 

The annual dose equivalents in the vicinity of 

five active waste dumpsites in Lagos State have 

been determined, following the measurements of 

the dose rates at several points around the 

dumpsites. The results indicate that the 

radiations emanating from the dumpsites pose 

minimal radiation health risks both to the waste 

management workers at the site and the public 

living within the areas. There is still need 

however for continuous monitoring of the level 

of radiation in these dumpsites as continuous 

exposure even to low levels of radiation over an 

extended period of time can be carcinogenic 

(Gofman, 1990). It is also advisable for waste 

management workers to be placed on shift duties 

so that their levels of exposure to radiation from 

these dumpsites are minimized. 
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