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ABSTRACT 

 
In 1972 the National Commission of Nuclear Energy in conjunction with the Committee on Mineral Resources 

Research, through geological studies, found a reserve of U3O8, initially estimated at 10,000 tons, in the region of 

São José de Espinharas, in the state of Paraiba, Northeast of Brazil. Other studies, in nearby regions, after the 

discovery of uranium, found soils rich in heavy rare earth elements, making the region the focus of research of 

several public and private companies. Currently, it is not occurring mineral exploration in the region, but the 

rumors about the presence of rocks and stones that cause cancer are always present in the everyday life of the 

population. Periodically, researchers are visiting São José de Espinharas to obtain samples of water, soil, and rock, 

and then new comments arise on the likely transference of the population due to uranium occurrence in urban and 

rural areas. Urban and the rural area inhabitants hamper or obstruct the work of collection due to ignorance about 

the phenomenon of natural radioactivity. The main objective of this work is to promote the necessary to highlight 

the need to develop knowledge about local environmental radioactivity and the benefits and problems due to the 

existence of uranium ore. There are still no results about public awareness on the subject in the region, but it is 

expected that in a few months can be assessed the implemented actions as multipliers of knowledge of the region 

to disseminate basic knowledge about natural radioactivity.  

 

 

1. INTRODUCTION 

 

The interest in researching the occurrence of uranium ore in Brazil began in 1952 through the 

Conselho Nacional de Pesquisas (CNPq) and the Departamento Nacional de Produção Mineral 

(DNPM). In the 1970s, due to a vast program of studies promoted by the extinct Empresas 

Nucleares Brasileiras (NUCLEBRAS), was identified the anomalous radiometric area of 

Sertão do Seridó, located between the states of Paraíba and Rio Grande do Norte in northeastern 

Brazil. Geologically, the Sertão do Seridó region is defined as Província Pegmatítica 

Borborema-Seridó and is composed of pre-Cambrian formations (Verma e Oliveira, 2015). The 

studies and analyses performed demonstrated that a uranium anomaly occurs specifically in the 

city of São José de Espinharas, in the state of Paraíba. The developed works comprised several 

types of surveys and services that concluded that there was no formation of a deposit, only 

anomalous occurrences forming a total of 12 tons of U3O8 (Bentes et al., 1977). As it was not 

economically feasible the interest in conducting further research in the area stopped. With the 
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creation of research groups in radioecology at several Brazilian universities, the interest in São 

José de Espinharas and the region of Borborema-Seridó has returned, since the focus now 

became the effect of ionizing radiation from soil and rocks on the local populations. 

 

São José de Espinharas is a small city in a poor state of a poor region of Brazil. The population 

is small and also has little formal educational background, besides having an economy based 

only on small agricultural crops and livestock just for subsistence. The region has several 

mining operations of kaolin, granite, feldspar, and scheelite. The mines are non-mechanized or 

semi-mechanized, with unskilled labor of their workers (Spacov et al., 2017). According to De 

Pontes et al. (2013), the mining activity is fundamental for social and economic development, 

but the analysis of the consequences to the physical, biotic and anthropic resources should help 

to reduce socio-environmental conflicts. 

 

Environmental radioactivity exists regardless of the existence or not of mining activities. In 

some regions of the world, the concentration of natural radioactive isotopes (elements of the 

U-238 and Th-232 series, in addition to K-40) in the soil or rocks, in Bequerel / kg (Bq.kg-1), 

arouses the attention of researchers, even when there is no possibility of economic exploitation 

of the respective ores, due to deleterious effects on humans caused by exposure to ionizing 

radiation (Hála and Navratil, 2003). Studies carried out inside the residences in the urban area 

of the city of São José de Espinharas resulted in effective dose rates of ionizing radiation in the 

range of 0.71 to 2.07 mSv.y-1, which according to the author's conclusions do not reach values 

that require radiation protection measures (Bezerra, 2015). In addition to exposure to ionizing 

radiation, there is the possibility of transfer of radioisotopes from the soil to water and food. 

These transfer processes may bring more complex risks to the population of the municipality, 

considering that the consumption of water and foods with anomalous concentrations of 

radioisotopes would lead to internal exposure. 

 

All the scientific works carried out in the region of the Pegmatitic Borborema-Seridó Province, 

between the states of Paraíba and Rio Grande do Norte, involving several small municipalities, 

including São José de Espinharas, are focused on the knowledge of the anomalous 

environmental radioactivity. However, these studies are extremely technical, including for 

sociologists, social workers, and pedagogues, professionals who should actively participate in 

these analyzes interacting with the small population of the city. 

 

The lack of exploratory pretensions of uranium means that the approach should not be to 

convince or resist an economic project, but rather to clarify what happens to the soil and rocks 

of the region, in order to demonstrate the risks and how to protect yourself if necessary. 

 

The main objective of this work is to promote the necessary to highlight the need to develop 

knowledge about local environmental radioactivity among residents of the urban and rural 

areas of São José de Espinharas. 

 

 

2. OBJECTIVES 

 

The novelty of this work is related to the fact that there is no exploration of uranium or other 

radioactive ore in the region of the municipality of São José de Espinharas-PB, northeastern 

Brazil. Consequently, there are no problems related to products, residues or any other kind of 

material related to radioactivity. Therefore, the question is: what are the social consequences 

of radioactive anomalies from natural radionuclides in soil and rocks. 
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The main objective of this research is to highlight the need to develop knowledge about what 

occurs in the soil and rocks of the region, defining environmental radioactivity as a natural 

phenomenon that is likely to arise in many other parts of the country and the world. 

 

The more specific objectives determine how to achieve the general objective, specifying 

proposed actions that will enable to develop knowledge about environmental radioactivity. 

 

• Inform the teachers of the municipal education network about general content of 

radioecological research; 

 

• Integrate researchers and local authorities so that there are no problems with permits to 

obtain samples and conduct experiments in the municipality; 

 

• Explain the local population about the need to carry out research to assess the risks related 

to radiation protection. 

 

 

3. THEORETICAL REFERENCE 

3.1. The Municipality of São José de Espinharas 

 

São José de Espinharas is a municipality of the State of Paraíba with 725,656 km2 of a territorial 

area and 4659 of an estimated population of which 2959 are literate. According to the 

population census of 1991, 2000 and 2010, there was a smooth reduction in the population of 

the city (Fig. 1). Monthly average per capita nominal income in permanent rural households is 

R$ 170.67 and in permanent urban households is R$ 256.00 (IBGE, 2010).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There is mining activity in São José de Espinharas and surrounding region related to the 

extraction of kaolin, granite, feldspar, and scheelita.  However, there are no data on the 

production of these ores at the Instituto Brasileiro de Geografia e Estatística (IBGE) and at the 

Figure 1: Graph of the population evolution of São José de Espinharas from 1996 to 2008 

(IBGE, demographic census 2010). 
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Departamento Nacional de Produção Mineral (DNPM), only three records of research requests 

for the granite ore appear. Outra grande incógnita é o fato de não haver perspectivas de 

crescimento econômico e social em relação à região que continua pobre e socialmente 

subdesenvolvida, contradizendo o que afirma Corrêa (2010) sobre a mineração e seus efeitos 

socioeconômicos (Fig. 2). 

 

 

 

 

3.2. Multidisciplinarity of radioecological research 

 

The analysis of the radioecological anomalies carried out in the municipality of São José de 

Espinharas is definitely multidisciplinary with the unique characteristic of not having any 

activity related to the production of radioactive minerals. Thus, the studies should be carried 

out with the participation of sociologists and social workers in order to evaluate the social 

impact on urban and rural groups in the municipality. 

 

All projects of mineral economic exploitation, whether of radioactive minerals or not, involve 

conflicts between economic and social interests. In this way, the conflicts between development 

stakeholders, always affirming the benefits that will be generated, and those interested in 

analyzing the consequences and impacts of this development on the environment and the 

surrounding population, arise. In these situations of economic exploitation of ores, well defined 

multidisciplinary groups are formed against and in favor of mining enterprises (Monteiro 

Júnior, 2015). 

 

 

 

 

 

 

Figure 2: Diagram of the social and economic benefits of mining (adapted from Corrêa, 

2010). 



INAC 2017, Belo Horizonte, MG, Brazil. 

 

4. MATERIALS AND METHODS 

 

In the development of this work were used consultations to the academics research developed 

in the area of the municipality of São José de Espinharas and consultations to the Internet World 

Wide Web. There was no visit to the municipality because the process of establishing a project 

of Scientific Initiation by the Federal University of Pernambuco is being developed. 

 

The obtaining of a series of information about the municipality of São José de Espinharas was 

necessary. Some of these data were obtained through IBGE, such as population, economy, 

education and physical data. However, the data on the production of nonradioactive ores are 

almost non-existent and searches on the occurrences of radioactive soils and rocks arise only 

in the results of the dissertations and theses of the various groups of scientific research of 

technical areas such as Environmental Geology and Radioactivity.  

 

Information on the occurrence of uranium in the municipality's soil circulates in newspapers of 

the region and is more headlines without scientific basis, but was cited due to the need to 

translate the ignorance of people with higher formal educational level. 

 

 

5. RESULTS 

 

The searching the World Wide Web through the Google query system combining the text "São 

José de Espinharas and radioactivity" produced approximately 1790 results. The first reference 

demonstrates the lack of knowledge on the subject and how frightening the fact that there is no 

scientific basis on the subject environmental radioactivity (Fig. 3). The online newspaper in the 

city of Patos, considered the most important in the Borborema-Seridó region, says that 

radioactivity can “expel” residents of the city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Consultation of the Internet on natural radioactivity in São José de 

Espinharas (Google web search). 
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When the headline address is consulted, the news released on March 18, 2012 extravagantly 

states that resident households could all be transferred to other locations if uranium were to 

be economically exploited. 

 

 

6. CONCLUSIONS  

 

The fact that there is no economic project to develop technological exploration of the uranium 

of São José de Espinharas causes a difficulty in relation to the scientific studies about 

socioeconomics impacts of the radioactive soils and rocks occurrence, precisely the non-

polarization of the process in being for or against. Because of this, the multidisciplinary seems 

not to be important. 

It is important to note that the main objective was achieved at the time that this work was 

selected to be presented at a congress that deals with topics related to exact sciences. The theme 

addressed in this article is related to the multidisciplinary of the subject and demonstrates that 

the achievement of specific objectives will only occur with the development of a project to 

involve several research groups in the areas of Sociology, Social Assistance, Economics, 

Health, and Radioecology. 
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