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Abstract. In May of 1962, due to the explosions carried out by the Commission of Atomic Energy of the United 
States in the Christmas Island, a group of professionals of the “Junta de Control de Energía Atómica” of Peru, 
created in 1957, carried out experimental evaluations of atmospheric radioactivity, obtaining acceptable results 
regarding those of Naval US Research Laboratory, this was the beginning of the Laboratory of Atmospheric 
Radioactivity that begins to operate permanently in February of 1964. In 1966, France began a program of nuclear 
tests in the French Polynesian, generating concern due to the meteorological conditions that could affect the 
peruvian population. With the support of experts and equipments on the part of the government from France, the 
Laboratory of Environmental Radioactivity began their activities in August of 1966. At the present time, the 
Laboratory of Environmental Radioactivity is located in the Nuclear Center RACSO of the “Instituto Peruano de 
Energía Nuclear” and it carries out the following programs: Radiological Environmental Surveillance in the 
Influence Area of the Nuclear Center, Nationwide Radiological Environmental Surveillance, Marine Radiological 
Environmental Surveillance, Radiological Environmental Surveillance in the Peruvian Antarctic Region and 
Surveillance of the Radioactive Contamination of Foods. The results of the evaluations of the programs of 
radiological environmental surveillance, developed nationwide from 1962, show one gradual decrease of the levels 
of environmental radioactivity.  Significant concentrations of Cs-137 and Be-7 were found in the Antarctic region, 
and, in the area of influence of the nuclear center RACSO, environmental discharges of I-131, Cs-137, Co-60, Cs-
134 and Te-123m were detected, however, the concentrations did not present radiological risk for the population 
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1. Introduction 
 
The “Instituto Peruano de Energía Nuclear”( IPEN) is a Public Institution Decentralized of the Sector 
Energy and Mines with the mission fundamental to regulate, to promote, to supervise and to develop the 
applicative activities of the Nuclear power of such form that contribute effectively to the national 
development. It directs to his activities of promotion and investigation applied through projects of 
socioeconomic interest, in harmony with the needs of the country, stimulating the participation of the 
deprived sector, by means of the technology transference [1]. 
 
In the scope of the control of the application of the activities related to ionizing radiations, the IPEN 
acts like National Authority, guarding essentially by the fulfillment of the Norms, Regulations and 
oriented Guides, for the safe operation of the nuclear and radioactive facilities, cradles in 28028 Law 
Regulation of the use of Ionizing Radiation sources and its regulation as well as in the 
recommendations of the International Atomic Energy Agency (IAEA).  
 
The IPEN was created in 1975 from governmental organizations for the control of radioactive 
materials like the “Junta de Control de Sustancias Radioactivas” (JCSR) in 1954 and the “Junta de 
Control de Energía Atómica” (JCEA) in 1955.  One of the main functions is the promotion, advising, 
execution and controls of the correct application of the dispositions of nuclear safety, including among 
others, the monitoring of the environmental radioactive pollution. 
 
This report provides a summary of the activities of investigation in environmental radioactivity 
developed in Peru in the last fifty years 
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2. Material and Methods 
 
For the preparation of this report, it was realized the document revision, information, publications, 
laws and records on environmental radioactivity realized in Peru in the last fifty years, many of these 
documents are unpublished and they are under safekeeping in the Laboratory of Radioecology of the 
Nuclear Center Oscar Miró Quesada de la Guerra (RACSO). 
 
3. Chronology of Events 
 
1942. The Peruvian law N° 9554 was promulgated, and it declares like property of the state all the 
mining-medicinal water sources in harmony with the article 37° of the Constitution of 1936, 
authorizing the possessors of the suitable sources that were exploiting them, to continue with it under 
the sanitary and economic control of the State until their expropriation for the Peruvian Executive 
Power. This law prepared that the government opens a Registration of Proprietors of sources in 
exploitation and the studies, among other, from the radio-active point of view [2].   
 
1950. The mining code was promulgated and the participation of the private sector in the mineral 
operation settles down except the radioactive substances 
 
1954. All these activities related with the minerals or radioactive substances were in charge of the 
JCSR, administrative entity, created on February 25, under the dependence of the Peruvian Executive 
Power to administer and to make complete all the regulations and dispositions and those that in the 
future you dictates with relationship to this substances. 
 
1955. A technician-administrative entity settled down with the denomination of JCEA, under the 
dependence of the Executive Power. This Organism assumed in the country all the concerning one to 
this energy, as well as the obligations and functions. In December, the law 12493 authorized to the 
Peruvian Executive Power to dictate a special legal régime to which the radioactive substances should 
be held, as the uranium, the thorium and similar those constitute important fuels to generate atomic 
energy. This law limited to two years the period of exploration and it was declared indefinite the 
exploitation. The extraction of radioactive substances was prohibited during the period of exploration 
except the necessary ones for the sampling or analysis [3]. 
 
1957. Peru was incorporated as Member State in the first IAEA Board of Governors 
 
1962. Due to the explosions carried out by the Commission of Atomic Energy of the United States in 
the Christmas Island, a group of professionals of the JCEA, carried out experimental evaluations of 
atmospheric radioactivity, obtaining acceptable results regarding those of Naval US Research 
Laboratory for Lima City, it could be proven that the determinations had a degree of quite acceptable 
precision. The first publications on environmental radioactivity appear in the Bulletin of Information 
of the JCEA due to the VI Peruvian Congress of Chemistry [4-5]. The preliminary study for the 
determination of the environmental radioactivity considered two programs: 
 

• Study of local environmental radioactivity, taking like center the laboratories of the JCEA. 
• Study of environmental radioactivity in national scale, considering tracking stations in the 

most advisable points of the Peruvian territory. 
 
1964. The Laboratory of Atmospheric Radioactivity is created and initiated its daily operations in 
February. 
 
1967. The Bulletin of the JCEA published a special edition on environmental radioactivity in 1966 
where the equipment (Fig.1), methods of test and results of the plans of environmental radiological 
monitoring appeared [6-10]. 
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Figure 1: Equipment used for studies of environmental radiological monitoring in 1966 
 

  
 
1979. The results of the environmental radiological monitoring in samples of air, milk and vegetables 
indicated that during the year fission products have not been detected like I-131, Ba-140, La-140; from 
the air radiometric analyses (Fig. 2) it was observed that the results of gamma activity in air were 
falling since France reduced its nuclear tests 
 
Figure 2: Gamma radioactivity in air 1966 - 1979 
 

  
 
1981. In order to the future study the ground adsorption and sediments of the zone of the location of 
nuclear center of investigations of Peru, the distribution coefficients for Sr, Cs and Co in samples of 
the zone of the Huarangal valley were determined. The results generally showed a strong retention of 
cobalt basic pH, whereas for the case of cesium the retention was low [11]. The levels of global beta 
activity in air showed values below 10- 1 pCi/m3 (Fig.3) [12]. With the support of the “Comisión 
Nacional de Energía Atómica” (CNEA) from Argentina, the evaluation of environmental radioactivity 
in the zone of influence of the Nuclear Center of Investigations of Peru (CNIP) was realized (Table 1), 
an annual effective dose of 2.4 x 10-4 Sv and 3.8 x 10- 7 Sv due to external radiation and internal 
contamination respectively was estimated [13]. 
 
Figure 3: Beta global activity in air 1981 
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Table 1: Environmental radioactivity in the zone of influence of the CNIP* (1977-1981) 
 

Determination Range  
Exposure rate (µR/h) 9.9 – 13.4 
Cs-137 in river water (mBq/l) 5.9 – 53.8 
Sr-90 in river water (mBq/l) 1.1 – 3.7 
Cs-137 in river sediment (Bq/g) 3.3 – 11.1 
Cs-137 in cow milk (Bq/g K) 0.018 – 0.074 
Sr-90 in cow milk (Bq/g Ca) 0.007 – 0.018 

Geographical data 
77° 00´45” W 

11° 47´42” S 
    

1985. Coordination with the Direction of Hydrography and Navigation of the Peruvian Navy to initiate 
studies of marine environmental radioactivity in the Callao Port were realized. The global beta activity 
in seawater samples, showed results between 0.5 and 2.8 Bq/ml [14]. In addition, the first stations of 
sampling in the place of location of the nuclear center were established.  
 
1986. Determinations of fission products in milk and agricultural products of the Region Lima as well 
as the environmental radiological Monitoring in the Callao Port were carried out [15]. The analysis by 
gamma spectrometry of marine samples collected during the visit of nuclear submarine USS Spik Jack 
was realized [16]. The water samples, sediments and air filters coming from the Callao Port were 
within the environmental levels. After the accident of Chernobyl, Peru establishes norms for the 
imported product radiation control and all the resources to the food radiometric analysis are oriented 
 
1987. The Seminary on radioactive contamination in the Southeastern Pacific in Santiago of Chile, 
summoned by the “Comisión Permanente del Pacífico Sur” (CPPS), with support of the PNUMA was 
realized. A meeting of legal experts of the region was realized so that with support and consultant's 
office of the pertinent organisms the bases for the creation of a regional agreement that prohibits the 
deposit of radioactive waste in the Southeastern Pacific. The study on radioactivity levels in Peru due 
to fall out was presented in this meeting (Table 2-3) [17]. 
 
Table 2: Activity of Sr-90 and Cs-137 in milk 1971-1980 (Bq/l) 
 

Peru Argentina France Japan 
Year 

Sr-90 Cs -137 Sr-90 Cs -137 Sr-90 Cs -137 Sr-90 Cs -137 
1971 0.10 0.16 0.18 0.70 0.40 0.81 0.27 0.56 
1972 0.10 0.16 0.18 0.60 0.36 0.56 0.18 0.70 
1973 0.11 0.33 0.13 0.30 0.27 0.30 0.18 0.40 
1974 0.12 0.14 0.11 0.40 0.30 0.40 0.20 0.30 
1975 0.11 0.10 0.09 0.20 0.30 0.30 0.10 0.40 
1976 0.06 0.10 0.08 0.10 0.20 0.20 0.10 0.30 
1977 0.10 0.20 0.06 0.06 0.20 0.20 0.10 0.30 
1978 0.08 0.20 0.06 0.05 0.20 0.20 0.10 0.40 
1979 0.06 0.18 0.06 0.06 0.20 0.20 0.10 0.30 
1980 0.05 0.10 0.06 0.06 0.20 0.20 0.09 0.20 
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Table 3: Global Activity in air 1966-1982 (mBq/m3) 
 

Year Peru New Zealand Tahiti 
1966 49.2 5.2 37.0 
1967 32.2 3.0 16.0 
1968 67.5 4.4 26.0 
1969 4.1 4.4 ----- 
1970 108.9 5.9 11.0 
1971 44.4 7.8 24.0 
1972 26.3 2.2 0.7 
1973 19.2 0.7 13.0 
1974 35.2 3.0 1460.0 
1975 1.1 1.1 0.7 
1976 0.5 0.4 0.1 
1977 ----- 0.3 0.1 
1978 0.9 0.3 0.1 
1979 0.9 0.3 0.1 
1980 ----- 0.3 0.1 
1981 0.8 0.3 0.1 
1982 1.5 0.3 0.1 

    
1988. Participation in the first meeting of Legal Experts and the Ad hoc group, realized in Colombia, 
with the aim of establishing the bases for the creation of a regional agreement that prohibits the 
deposit of radioactive remainders in the Southeastern Pacific. An environmental investigation was 
performed on the site of a 10 MW research reactor in Lima and on the surrounding area. A simplified 
environmental model for estimating the effective dose equivalent for critical groups, and the collective 
dose for the surrounding area (radius 10 km) was postulated. The Gaussian atmospheric dispersion 
model was adopted. Estimated doses were calculated using gaseous discharges with local transfer 
parameters as input data. It was demonstrated that, under normal operating conditions, the doses to the 
critical groups and to the population as a whole are insignificant [18]. 
 
1989. Nuclear Center RACSO was inaugurated; the Management of Radiological safety and the Sub-
management of Environmental Protection was created. 
 
1990. The programs of environmental radiological monitoring in the country were reformulated; 
consider only the monitoring of man-made radionuclides.  
 
1991. The air samplers located in different points from the country are recovered and put operative 
(Fig.4), reinitiating therefore the monitoring of the levels of radioactivity in air on national scale [19]. 
The National Plan of Control of the Environmental Radioactivity was established by the Sub-
management of Environmental Protection of the IPEN. This plan included five national programs of 
monitoring: Air, waters, milk river basins, earth, nutritional products and the area of influence of 
Nuclear Center RACSO.  
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Figure 4: Environmental Radioactivity Monitoring 1991. 
 

   
 
1994. The First Environmental Radiological Report of period 1990 - 1993 was published [20]. The 
press of Ecuador alerted to the population of the countries of the Southeastern Pacific on the presence 
of radioactive contamination in Ecuador, Peru and Chile. This information was denied by the 
corresponding Directions of Navy of each one of the involved countries.  
 
1995. The international exchanges of information on levels of radioactivity in seawater and mollusks 
as well as the participation of the IPEN with the “Instituto del Mar del Perú” (IMARPE) in 
Oceanographic Cruises, revealed that the concentrations of man-made radionuclides were below the 
detectable limits and therefore the y do not constitute risk for the human health, the fishing or the 
ecology of marine waters. 
 
Figure 5: IMARPE Oceanographic Cruises 
 

 

   
 
1996. The first technical report with respect to the environmental radioactivity in the Peruvian 
Antarctica Region was published [21]. The report on artificial radioactivity in marine samples 1993-
1995 was published did not appear evidences of radioactive pollution due to man-made radionuclides. 
 
1998. Peru signed its incorporation to the “Co-operation Agreement for the Promotion of Nuclear 
Science and Technology in Latin America and the Caribbean” project (ARCAL). The results with 
respect to the environmental radioactivity in the Peru vian Antarctica Region in the Korean Journal of 
Polar Research were published [22]. The Project “Determination of the activity of alpha-emitters 
(natural and artificial) in soil and continental waters of Peru” was initiated as IAEA Research Contract 
N° 10348. The alpha particle spectrometry tests began for the first time in environmental samples [23]. 
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1999. The Report of the Program of Environmental Radiological Monitoring 1994-1998 was 
published. I-131 coming from the “Planta de Producción de Radioisótopos” (PPR) of Nuclear Center 
RACSO was identified like unique source of artificial radioactivity [24]. 
 
2000. The Plan of Environmental Radiological Monitoring due to the visit of nuclear submarine USS 
Montpellier (SSN-765) in coordination with the Peruvian Navy was carried out. It was realized the 
analytical monitoring of the levels of external gamma exposure, tests by high-resolution gamma-ray 
spectrometry and beta counting with the purpose of evaluating the variations of environmental 
radioactivity that could be caused by the presence of this naval unit. The obtained results allow 
affirming that during the stay of the nuclear submarine in the Callao Port, there was no increase of the 
levels of detectable environmental radioactivity and therefore the populat ion was free of all radio-
sanitary risk [25]. 
 
2001. The Report of Environmental Radioactivity 1999-2000 with the data on the programs of 
environmental radiological monitoring in the area of influence of the Nuclear Center RACSO, national 
and marine scale was published [26]. The ratification of the participation of Peru in project ARCAL 
was realized. The Laboratory of Environmental Radioactivity of the IPEN reached complete degree of 
implementation of its system of quality within the project “Securing of the Quality of Laboratories that 
offers services of Radiological Safety (IAEA-RLA/9/032) [26]. 
 
2003. The Emergency Procedure of the Group of Environmental Monitoring for the situations of 
nuclear or radiological emergency of nuclear center RACSO was approved. 
 
2004. The Plan of Environmental Radiological Monitoring due to the visit of the nuclear aircraft 
carrier USS Ronald Reagan (CVN-76) in coordination with the Peruvian Navy was carried out. 
 
2005. The results of the I-131 monitoring in air within the location of Nuclear Center RACSO 
presented activity ranges between 1500 – 0.6 mBq/m 3; the accumulated dose estimated by inhalation 
was of 1.01 mSv. The Environmental Radiological Report 2001-2004 was published.  
 
2007. With the participation of eight countries, in the year 2007 the “Red Iberoamericana de 
Laboratorios de Análisis de Radiactividad en Alimentos” (RILARA) was constituted with the 
intention of promoting the securing of the radiological innocuousness of foods, protecting therefore 
the health of the consumers was constituted and facilitating the international trade between the Latin 
American countries [27]. Studies on the impact of the radon in an educative center of a Peruvian 
uranifer province were published [28]. 
 
Table 4: Radon and uranium concentration in educative centers of Puno. 
  

Provinces of Puno Ayaviri Macusani 
Uranium concentration (ppm)  4.0 23.3 
Radon concentration (Bq/m3) 21.1 105.3 
Effective dose by permanence in class (mSv) 0.05 0.26 
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Figure 6: Web site of the RILARA network (http://www.rilara.com.br ) 
 

 
 
2008 
Peru was incorporated to the network of Analytical Laboratories for the Measurement of 
Environmental Radioactivity (ALMERA). The network was organized to support the Agency's 
activities in the field of radiation protection and radiological assessment of areas affected by accidental 
or planned release of radioactive material. The studies of environmental baseline to determine levels 
of environmental radioactivity in mining zones of uranium and phosphate ore were initiated. 
 
4. Discussion 
 
For more than 50 years the IPEN is the unique institution in the country that comes in the last fulfilling 
the programs from monitoring and studies on environmental radioactivity although years, Peru like 
other countries of the Latin American region have seen reduced their activities of environmental 
radiological monitoring due to government policies where the support and financing of the institutes of 
investigation through the benefit of services was demanded.  
 
In our country the greater demand of services was the food radiometric analysis, nevertheless because 
the intervention limits are elevated (1000 Bq/kg), did not prioritize the renovation of equipment that 
allowed the measurement of very low levels of environmental radioactivity due to natural 
radionuclides and therefore many lines of investigation were left of side. 
 
Due to the necessity to have new uranium sources for the construction of new reactors, the activities of 
prospecting, exploration and operation of uranium, were reinitiated in several places of Peru, reason 
for which is necessary to realize radiological environmental baseline studies and improvement of the 
analytical capacities for the study of natural radionuclides and NORM materials. 
 
5. Conclusion 
 
The perspectives for the development of studies in environmental radioactivity in Peru are good, 
especially with respect to the demand of environmental studies on the NORM materials and 
radioecological models. All these activities will be able to be obtained with the renovation of nuclear 
instrumentation as well as of the renovation of the existing human resources, and will depend on the 
priority that the government authorities give it. 
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