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What can research evidence tell us about: 

Potential impacts of a 

temporary radioactive 

storage facility on a 

community 
Key messages 

Construction of radioactive waste storage facilities causes anxiety and 

faces hostility from the politicians and people in the host communities 

anywhere in the world.  

The term “radiation” is often confused to mean anything to do with nuclear 

power or arms.  

There is a naturally occurring substantial amount of radiation that humans 

are exposed to daily. In most instances, the additional man-made exposure 

to radiation is considered very small, and its effects are rare.  

Potential impacts from a low and medium level radioactive waste storage 

facility start from the point of selection of a site for storage, to the 

construction works and the radioactive waste material stored at the facility.  

 These effects could either be socioeconomic, environmental or 

physical health. Smaller communities have significant effects of these.  

o The socioeconomic effects include; change in demographics, 

community character, property values speculation, 

employment and new road networks if planned.  

o Environment effects include change in plant, animal species 

and the soil composition due to radionuclide exposure.  

o Physical health effects include early or late diseases that are 

often inflammatory, probabilistic effects including cancer, non 

cancer or hereditary diseases. These effects although rare can 

not be discounted because of the probable DNA mutation in 

the mechanism.  

 There is need for an open, transparent and comprehensive community 

engagement to share information and get the community consent. 

Where did this Rapid 

Response come from? 
This document was created in 

response to a specific question 

from a policy maker in Uganda 

in 2016. 

It was prepared by the Uganda 

country node of the Regional 

East African Community Health 

(REACH) Policy Initiative. 
 

 Included:  
- Key findings from research 

- Considerations about the 

relevance of this research for 

health system decisions in 

Uganda 
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- Recommendations 

- Detailed descriptions 

 



 

Summary 

Background:  

The atomic energy council of Uganda plans to set up a centralized temporary radioactive waste storage facility in 

Mpoma, Kyaggwe Mukono. This radioactive waste storage facility is planned for sealed disused sources currently 

used in medicine, agriculture, industry and academic research institutions. However, the leadership and community 

of Mukono has concerns about the impact this facility will have on the health, socioeconomic status and the 

environment of facilities neighbouring communities.  

 

  

Rapid Response Question:  

 

To describe the potential socioeconomic, environmental and health impact of a temporary radioactive waste 

storage facility on the neighbouring communities.   

 

 

 

Findings:  

The impact of the radioactive waste storage facility can either be due to the selection of the site and construction of 

the facility or the radionuclides from the radioactive waste.  

Socioeconomic effects include change in demographic status and community character as a result of new people in 

the community, employment levels might increase if the skills are available in the community, new road networks 

constructed if planned and property values will change due to speculation.  

Environmental effects due to excavation will include changes in plant and animal species, land use and any leakage 

of radionuclides to the environment.  

Health effects are often discussed in relation to any possible leakage and discharge of radionuclides. The effects of 

low radioactive exposure, however possible are rare since this radiation is very small compared to naturally 

occurring radiation. The effects can either be early or late such as inflammatory or probabilistic such as cancers, 

non-cancer diseases or hereditary diseases due to DNA mutation. 

 

 

Conclusion:  

There is need for an open, transparent and comprehensive community engagement with the politicians and 

community for effective communication about the effects of the radioactive waste facility.  



 

Background 

Discussions about the use or storage of “radiation” related material is often met 

with consternation in public debates even among professionals (1). The term 

“radiation” is often used in reference to the use of nuclear or atomic arms globally 

by armies. This is because of the dreadful events when nuclear arms were first 

used during World war II in Japan and also the threat of a nuclear apocalypse 

during the cold war between Russia and the United States of America. The fears 

of effects from radiation were further heightened in reports of disastrous events of 

massive “radiation” leaks such as Chernobyl, Ukraine and Fukushima, Japan after 

accidents or wilful negligence (2, 3). These events led to increased surveillance 

and safety regulations on storage and disposal of “radioactive” material to 

minimise the exposure to humans and the environment.  

 

Technological advancements in the storage and disposal of “radiation” has since increased in the 21st century across 

the world and this makes it vital for countries to manage the radioactive wastes. Radioactive wastes are another 

source of radiation that have to be managed properly and adequately to minimise the hazards to population and the 

environment (4, 5). Although exposure to radiation from the radioactive wastes arises from the generation of 

wastes, operation, transportation, storage and or disposal, selection of sites for the storage and or disposal or 

radioactive wastes is a political as well as a social process (4). The identification of specific sites to be used for 

storage and disposal is often a source of apprehension within the communities. Local communities and the local 

leaders are genuinely concerned about the harmful health consequences often linked from radiations (6-8). This 

concern is worsened by disagreements between professionals and technical experts about the possible effects of 

exposure from the radioactive waste materials.  

  

The Atomic Energy Council is the body responsible for the regulation and supervision of the peaceful application 

of ionizing radioactive material in Uganda (9, 10). The Atomic Energy Council plans to set up a temporary central 

radioactive storage facility at Mpoma, Kyagwe Mukono for temporally storage of radioactive waste materials 

specifically those resulting from medical, security and industrial use. As expected, this proposal has been met with 

stiff opposition from the neighbouring community and local leaders in Mukono. The Mukono local district leaders 

put a moratorium on the construction of the temporary central radioactive storage facility because of public 

concerns on the potential impact of the facility on both human and environment.  

 

The aim of this rapid response brief is to, therefore, summarise the evidence of the potential socioeconomic, 

environmental and health impact of a temporary radioactive waste storage facility on the neighbouring 

communities.  

 

 

 

 

 

 

 

 

 

 

How this Rapid 
Response was 
prepared 
After clarifying the question being 
asked, we searched for 
systematic reviews, local or 
national evidence from Uganda, 
and other relevant research. The 
methods used by the SURE Rapid 
Response Service to  find, select 
and assess research evidence are 
described here:  
www.evipnet.org/sure/rr/methods 
 
 

http://www.evipnet.org/sure/rr/methods


 

Summary of findings 

Facilities known to deal with radioactive materials such as wastes have always caused anxiety in the 

neighbouring communities mostly because of failure to distinguish between nuclear weapons and other sources 

of radiation (11). This could in addition also be as a result of mutual deep mistrust, misunderstanding of 

information, secrecy by government, exclusion of the affected communities from the discussion from the start, 

and poor communication between communities, politicians and technocrats (12). Furthermore, although 

information about the effects of radioactive materials is presented to the politicians and the community, this is 

often not trusted if it comes from technocrats or government officials. 

Below is a summary of the terminologies related to radioactive waste storage and disposal and its safety because 

these are not easily comprehensible to all (3-5, 7, 12, 13). 

 Radiation according to the International Atomic Energy Agency (IAEA) refers to the ionizing radiation. 

Ionizing radiation is which is capable of producing ion pairs in biological material(s).  

 Sources of radiation can be categorised as both natural and man-made sources. All biological material (s) 

are radioactive material including human waste. Therefore, radioactive material is that which is designated 

by national law or a regulatory body subject to regulatory control because of its radioactivity. Attention is 

however focused on the human activity that generates radioactivity such as in medicine, agriculture, 

industry, education and research. some of these activities include:  

o phosphorus production; phosphoric acid production; fertilizer production;  

o primary iron and steel production; coal tar processing;  

o coke production; coal and gas fired power plant operations; the extraction of coal, peat, oil and 

gas; cement production;  

o the ceramics industry; mineral sand mining; 

o titanium pigment production.  

o radioactive mining and milling tailings from uranium and thorium production, mining and 

processing of heavy mineral sand such as ilmenite, leucoxene, rutile, zircon and in particular, 

and monazite. 

 Waste is any material that will be or has been discarded, being of no future use for example effluents 

and solid materials. Waste storage is temporary retention of a waste with plans of retrieval of the 

material and disposal is discarding of the waste with no intention of retrieval. These two terms are 

often used synonymously because most countries set up temporary storage facilities but have failed to 

move the waste to a permanent disposal facility over the years, making the facilities more less 

permanent.  

 Sealed radioactive sources are used extensively in agriculture, industry, medicine and various 

research areas in both developed and developing Member States. The total inventory for these 

radioactive sources is estimated to be in millions globally but only a handful are in registries 

within the countries.  

o Many of these sources contain high concentrations of radionuclides such as 

plutonium, cobalt, iridium, strontium, caesium and radium with an intense radiation 

emitted. These radionuclides have a short (5 years) to intermediate (100 years) half-

life and that dictates the time to decay and use.    

o Countries have temporary storage facilities that might hold these wastes from these sources 

of radiation for a short to long time depending on the available plan for permanent disposal.  

 Radioactive waste is difficult to define as almost everything is radioactive. Institutions that are 

mandated with the regulation of development, use and control of radioactive materials such as the 

Atomic energy council in Uganda, have the responsibility of specifying what radioactive waste is. 

Radioactive waste arises from the generation of electricity in nuclear power plants, from nuclear fuel 

cycle operations and from activities in which radioactive material is used. It also arises from activities 

and processes in which radioactive material of natural origin becomes concentrated in waste material 

and safety needs to be considered in its management.  



 

Radioactive waste management often involves containment and isolation from humans and the environment of the 

radionuclides using special packaging and disposal or storage facilities (2, 4, 12). Although all care is done for 

proper and adequate, using the best “reasonably” available technology, storage, these strategies might at times not 

preclude the discharge and leakage of residual amounts of radionuclides (12).  

o Therefore, the regulatory body should ensure the operator has not only a plan to minimise any 

chances of discharge or leakage but also a contingency plan in case of an accident or 

intentional discharge or leakage that might increase exposure to the neighbouring communities 

and workers (2, 4, 12).   

This, therefore, is a summary of the impact of a radioactive waste storage facility might have on a neighbouring 

communities. We use the word “might” because in radioactivity, certainty is often measured with the dose of 

exposure as every effort is done to minimize harm to humans and the environment.  

The effects on humans and the environment from a radioactive waste storage facility can occur during site selection 

and the construction of the facilities or from exposure to the radionuclides from the radioactive wastes (2, 7, 13-

16).  

 

The effects from site selection and construction of the facilities will affect socioeconomic status and environment 

of the community while those from the radionuclides will affect the health of the people. The magnitude and 

distribution of the effects due to construction will depend on the characteristics of the project; the characteristics of 

the site area and population (16, 17). Some of these effects will not be apparent until the construction process 

actually ends, thereby implying that some means of monitoring and responding to effects at site are needed (16).  

 

The effects summarised are as according to the summaries of research and epidemiologic observations made by 

UNSCEAR, ICRP, IAEA, WHO but are in no way exhaustive of all potential effects that might arise as a result of 

continued and above background exposure from radioactive wastes (1, 2, 5, 13, 14, 17-20).  

 

Socioeconomic effects  

1. Demographic change; there is a change in the demographic composition with new people in the community 

as workers (16, 17). The demographic change is often gradual and it’s at the peak during the construction 

phase and then reduces to slightly above the community demography before the construction started. The 

effect of an increase in the number of people within a community increases in smaller rural communities.   

Assumption 

The neighbouring community of Mpoma, Kyaggwe has a small homogenous population.  

The contractor will hire most of the individuals from outside this community.  

2. Change in the community character: the character of the community will be expected to change in any 

major construction. This changes in relation to crime, conflict within the community and relations in the 

community such as support networks within the community (16, 17).  

Assumption 

There is little or no crime in the community of Mpoma, Kyaggwe 

The wrong characters will be attracted towards the area as a result of increased flow of people. 

3. Employment: it is said that employment within the community goes up as the new project offers new and a 

change in opportunities to the local community especially during the construction phase (16, 17). These 

opportunities however reduce back to almost the pre-construction phase. However, these opportunities are 

also dependent in available skill within the community as the project might require importation of labour 

into the community to meet the demand for specific skills.  

Assumption  

There will be the necessary skills required for the construction and running of the facility in the 

community.  

4. Quality of public services might improve or deteriorate depending on the pressure exerted by the new 

entrants in the community. Services such as schools and health centres might be built or the existing ones 

might be overstretched and, therefore, deteriorate(16, 17).  

Assumption 



 

The quality of public services within the community is good- these could be provided by the 

government or private sector.  

5. Some people in the community might reject the facility and would not be willing to stay within the 

community once the construction starts (16). These would incur costs during the transfer and suffer 

economic as well as psychological effects during the process of searching and moving.  

Assumption 

There will be people willing to leave their land because of the facility 

The government has in plans to compensate people who would want to move.  

6. Speculation of property prices such as value of land and rental costs might increase during the construction 

as the community receives more people within it due to competition(16). However, this spike reduces with 

time and might dampen to below the prices before construction as people might not regard the place as 

suitable for human habitation. The impact on the economic value of land is not exactly linear, with some 

places having lost no value the closer they are to the facility, yet others have in relation to those far from 

the facility(21). 

Assumption  

The interested entrants to the community will be concerned about the facility.  

The facility will be constructed on a place central to the community.  

7. Accidents might increase in the community during the construction of the facility as more traffic is directed 

to within the community. This might also be due to an increase in road networks in the area that might will 

increase traffic within the area (16).  

Assumption 

New road networks will be constructed. 

 

8. Some people in the community might not like the changes of how the community will look with the storage 

facility in place.  

 

Environment effects 

1. Land use: the excavations and clearing of the land will affect the land as the plant and animal species in the 

area will be destroyed or moved (16, 17).  

 

2. Noise and Air pollution increases during construction and transportation of radioactive wastes to the 

facility. This might make it inhabitable for some as the quality of air changes within the community (16, 

17).  

 

3. The soil and water in the area might also be affected during the construction and with the radioactive 

wastes (16, 17). The water system including piped water and sewage channels in the area is often changed 

to ensure a reasonable isolation from the storage facility and this will affect the community’s access to 

water and the kind of crops they will be able to grow thereafter.   

 

Health effects 

Accidents of a lesser frequency, but with significant radiological consequences (i.e. possible accidents that could 

give rise to radiation doses over the short term in excess of annual dose limits), have to be considered with regard 

to both their likelihood of occurrence and the magnitude of possible radiation doses (2, 13, 15, 19). 

Effects on health are often referred to as those that are more likely to occur above a certain degree of exposure to 

cumulative radiation per day- this is set at 5 per 10000 mSv by the IAEA or 100mGy (2, 13, 19). Below this 

threshold, the chance of any health effects to occur is quite negligible but still possible to occur. These effects have 

been summarised as either early or late and the Stochastic (probabilistic) effects. 

1. Early effects occur within hours to weeks and these often occur after the set limit of exposure has been 

surpassed. This often means that we are able to see the effects after an appreciable amount of cells have 

been destroyed for any clinically apparent sign to occur. These effects are often inflammatory and include 

erythema,  

2. Late effects occur within months to years; such as scars or  



 

3. Stochastic effects- random effects on health due to radiation exposure as a result of damage to DNA or 

gene or chromosomal mutation- include cancers, non-cancer diseases, heritable diseases.  

Assumption:  

o Radioactive waste material in Uganda is of very low level waste including medical, industrial 

and security applications of radiation. An individual is exposed at less than 0.5mSv 

o The background radiation in Kaggwe Mukono and in Uganda is unknown- this could play a 

part.  

o Distance is associated with health outcomes; the closer to the facility, the higher the 

likelihood of adverse health outcomes(21).  

 

Other considerations for a radioactive waste storage facility 

Radioactive waste storage and disposal facilities have often been met with hostile reception in the communities 

proposed to host them. The IAEA emphasizes the need for community approval to the facility wherever they have 

to be set up. In places where this hostility has been volatile, the operators have either to have a comprehensive 

community engagement plan at all stages of the temporary storage facility and where this has failed, they have had 

to find another location. This has obviously increased the costs and time in setting up these facilities. 

 

When selecting a site, the aim is to provide a storage/ disposal system which complies with established safety and 

environmental requirements. The stages involved are; a) conceptual and planning stage, b) area survey stage c) site 

characterization stage d) site confirmation stage.  At each stage, societal, ecological and legislative issues should be 

evaluated and addressed according to the national policies, and the regulatory body should be kept informed and 

involved in the decisions (22). 

 

It is important that technology used and the construction of site includes a buffer zone significant enough to isolate 

the waste from the environment for a duration consistent with its decay to insignificant levels(23).  

 

The operations for radioactive waste management and regulations by the necessary regulatory bodies need to be 

clear to those concerned at the district leadership and the community (24). It is important to have a clear plan of 

how the waste managers are solicited and the roles of the regulator to ensure adherence to minimum required 

standards.  

 

There needs to be a contingency plan well detailed to the district leadership about what happens in case a leakage 

happens(5, 25). This is no way to anticipate that a leakage will occur but most of these leakages and discharges 

across the world have happened due to accidents or willful negligence of the staff. This also has to be reflected in 

the required law especially about who is responsible for cleaning up, communication and compensation in case the 

people are directly affected.  

 

Countries whose only source of regulated radioactive material including sealed and unsealed sources in medicine, 

agriculture, industry and academic research applications often have a temporary storage facility for these sources 

(4, 5, 25). Many of the facilities that use these sources have a room for storage at the site of use but might be 

ineffective especially with poor handling of packages and location often increasing the exposure to the workers. 

Though proper storage can be at the facility of use such as in hospitals, it is often necessary to set up a centralized 

storage facility to reduce the exposure in the country (5, 12, 25). However, challenges might stem from:  

o It is estimated that over one million sources are in the world but only a handful are known to the 

regulators posing a challenge on the waste management of these sources (25).  

o The need to have a temporary solution should have a plan of when and where the final disposal will 

take place. This is because temporary storage has been reported to often end up as the final disposal as 

this might take more than 100 years (25). It will be good for the regulatory body and operators to share 

any plans for a permanent radioactive waste disposal facility in Uganda and where it will be located.  



 

o One of the options is to transfer these sources back to the manufacturer 

but this often requires that there is a certification of disposal available 

with each equipment. Knowing that these sources such as x-rays often 

change hands in use from one user to another, it becomes difficult to 

trace that certification as it is between the initial user and the 

manufacturer. Countries therefore have been advised by the IAEA to 

have a plan for final disposal if this is not possible (25).  

 

Conclusion  

Radioactive waste storage facilities have often met with hostility from the 

communities where they are planned because of the potential health, 

socioeconomic and environmental effects. This is often a sensitive topic that is 

filled with a lot of suspicion, mistrust, misunderstanding and miscommunication 

between the technocrats, regulators, politicians and the communities.  

One of the sources of misunderstanding is the confusion between nuclear power, 

arms and other sources of radioactivity. Communities have a lot of radioactive 

materials around us that we do not pay attention to often. The possibility of the 

health effects is very low but it is not possible to assuage the public of it not 

happening because of the incidents such as Chernobyl, fukushima that have 

occurred in the past. It is, therefore, important to have a comprehensive community 

engagement if attitudes and perception are to be changed. Lastly, according to 

IAEA community approval is vital for the construction of the site and without it 

other locations might need to be considered. 
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