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THE TIMING OF THE RADIUM EXPLOITATION

1907- Discovering the first deposit 

1909-Mining concession  to the  Société Rosmaneira 

Urane L, E. Urbain, A.Feige & Comp. 

1911-First factory of radium mineral processing. The 

radium was  exported to French laboratories. 

1912-Registration of  Urgeiriça mine, transferred to 

Henrique Burnay in 1913 

1929-Constitution of “Companhia Portuguesa de Radium” 
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 1945 Bombardment of Nagasaki (Japan) 
 1953- The U.S. President, Dwight Eisenhower makes the Atoms for Peace 

discourse 
 1954  Establishment of the Junta Energia Nuclear 
 1956-Establishment of the International Atomic Energy Agency (IAEA). 

 
 1957-Establishment of the European Atomic Energy Community (Euratom). 
 1958 -Starts uranium mining in Tete (Mozambique) 

 
 1962-Terminates the  concession period of Companhia Portuguesa Radio, Ltd. 

Closing of its activities in Portugal, passing all mining activity and production of 
uranium concentrates to be performed by the Junta Energia Nuclear. 
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 1962-The JEN  had a monopoly of the uranium exploration  and 
exploitation . 
 

 1977-Establishment of National Uranium Company, E. P., (ENU)  
transferred the assets,  concessions, rights and obligations that were 
in JEN affections mining, excluding uranium concentrates produced 
until the date . 
 

 1986-Chernobyl nuclear accident. 
 

 1992-ENU, SA, was integrated into EDM Group.  
 

 2001- Ends the production of uranium. It begins the process of 
liquidation of the company. 

  2001-Portuguese State decided, through Decree Law nº198-A/2001 to 
attribute to EXMIN (public company)the concession for the recovery 
of degraded mining areas in the country.  
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 From 1907 to 2000, 5 different entities were responsible for the 
exploitation of uranium in Portugal: Sociedade Urânio-
Rádio (1912-1945), Companhia Portuguesa de Rádio (1945-
1962), Junta de Energia Nuclear (1962-1977), Empresa Nacional 
de Urânio, EP (1977-1990) and Empresa Nacional de Urânio, 
SA (1990-2000). Throughout almost a century about 4370 
tonnes of U3O8 were produced, in addition to the initial 
production of radium salts that lasted until 1945 and about an 
estimated 13 million tonnes of different kinds of residues. 
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During most of the XX century Portugal has been on the frontline of the 
exploration, exploitation and processing of uranium. 
Over the past 25 years it did not exist any relevant activity of  exploration in 
Portugal. 
A very successful campaign for environmental remediation of uranium 
mines (61) has been running since 2001. The success of the campaign will 
permit to reconcile the populations with the mining of uranium. 
“What happened  in the past  reflected a different time with different 
values and ignorance of a different age. Cleaning up the sites is not an act 
of contrition of the society. This is not about the past. It´s about future. This 
is an investment and a statement of optimism.” 
 
In “The Legacy of Abandoned mines”-The context and the action in 
Portugal” 
(DGEG and EDM) 
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Recently (11-09-2012) it has been published in the official “Diário República” the strategic 
plan for the geological resources . 

 

The National Strategy for Geological Resources has as objective to promote a mining sector: 

 

a) Dynamic, which ensures uptake and implementation of investment and a proper 
exploitation of resources; 
 
b) Sustainable in economic, social, environmental and regional terms; 
 
c) To promote the growth of the national economy by ensuring supply of essential raw 
materials and reinforcing its importance in the national Gross Domestic Product and exports; 
 
d) To promote regional development, guaranteed return and employment for local people 
and ensuring the development of the communities where it operates. 
 

  Because they constitute the largest segment with value, the initial strategic focus to 
boosting geological resources sector in Portugal focuses on ores metal. 
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 Axis A- Adequacy of the bases of the sector; 
Axis B- Development of knowledge and appreciation of the national potential 
Axis C - Dissemination and promotion of the national potential 

Topic D - Sustainable economic, social, environmental and territorial 

The only reference to uranium is on page 5194. 

 Axis B - Development of knowledge and appreciation of the national potential 

      Promotion of  rights assignment prospecting and research and exploitation 
rights without neglecting sustainability. 

 Release of tender procedures for areas of recognized potential 
Allocation of areas under the experimental exploration. 
Evaluation of granting uranium concessions. 
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VEIN TYPE DEPOSITS-IAEA 

Vein deposits (granite related deposits): In vein deposits, the 
major part of the mineralisation fills fractures with highly variable 
thickness, and generally important extensional long strike.  
 
The veins consist mainly of gangue material (e.g. carbonates, 
quartz) and ore  material, mainly pitchblende. Typical examples 
range from the thick and massive pitchblende veins of Pribram 
(Czech Republic), Schlema-Alberoda (Germany) and Shinkolobwe  
(Democratic Republic of the Congo), to the stockworks and 
episyenite columns of Bernardan  (France) and Gunnar (Canada), 
to the narrow cracks in granite or metamorphic rocks, also filled 
with pitchblende of Mina Fe (Spain) and Singhbhum (India). 
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CHARACTERISTICS OF THE URANIUM DEPOSITS 
 Deposits located within the granites 

 Structural high zone 
 Never appear isolated 
 The preservation of old levelling surfaces controls the existence of 

deposits. 
 The intersection points of fractures or joints, the zones where a 

sudden variation of the physic-chemical characteristics of the 
encasing rocks occur, are particularly favourable for mineralization. 

 Generally the deposits display a decrease of mineralization with 
depth. 
 

 Deposits located in the periphery of the granites 
 All these deposits are situated in the aureole of contact 

metamorphism witch does not extend beyond a width of 3 Kms.  
 The depth of the deposits seldom exceeds  50 metres below the 

actual erosion surface. 
 The deposits consist of dissemination dispersed in the fractures, 

joints or shear zones. 
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CUNHA BAIXA-QUINTA DO BISPO 
MINING AREA  (DIAS,.J.M.M.) 

460 000 t ore 
Medium  grade 
910  ppm 

484 000 t ore  
Medium  grade 
1860  ppm 
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Type of Portuguese uranium deposits 

Dissemination 

Granites 
Metassediments 

Vein 

jasper 
milk and smoky quartz 
quartz limonite breccia  
basic rock 
granitic breccia 
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Mineralogy 

Pitchblende 
Cofinite 

Black minerals 

Colored minerals 

Autunite 
Torbernite 

Fosfuranilite 

Gumites 
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ALTO ALENTEJO URANIUM PROVINCE (1) 

 Within the peneplain there are outcrops of pre-ordovician schist-
graywacke complex which contain quartz-micaceous schists, phyllites and 
graywackes. This complex has been intensely metamorphized by the 
granite intrusion to the south (Nisa hercynian granites). Typical of this 
metamorphism is the occurrence of spotted schists and hornfels from 
the cordierite zone. 

 The hercynian granites are generally of the monzonitic an porphyritic 
type with a coarse grain. The contact between the schists and the 
granite is sharp and irregular. 

 The orogenic phenomena was very important in the area and caused 
folding, faulting, veins and granitic/dioritic intrusions. 

 Within the granites, the veins occur in a radial pattern and are 
mineralized, whereas within the metamorphic zone, the veins are parallel 
to the granite contact. 

 The located uranium mineralization occurs in the contact metamorphic 
aureole or within the hercynian granites, forming vein and disseminated 
type deposits.  
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ALTO ALENTEJO URANIUM PROVINCE (2) 

 Some vein-type deposits have a smoky and milky quartz gangue, as in Tarabau; 
others are of the ferrugineous-quartz breccia type associated with small veins and 
faults with ferrugineous-clay filling (Palheiros deTolosa). The disseminated deposits 
are located either in the schists as in the Nisa deposit, or the granites as in the 
Meada deposit. 

 In the Nisa and Tarabau deposits the mineralization occurs on both sides of the 
metamorphic aureole with the concentration occurring to the north. The 
mineralization within the hercynian granites exists in the Polheiros de Tolosa, Alto 
do Corgo and Maia deposits. 

 The mineralization in the three typical deposits of the Alto Alentego area is as 
follows:Nisa deposit: predominantly autunite, saleeite  and phosphuranylite. 
Autunite-uranocircite, tobernite, and meta-torbernite also occur; 

 Tarabau deposit: torbernite, meta-torbernite, uranite-uranocircite, sabugalite, 
phosphuranylite, saleeite, and uranium black products were identified; 

 Palheiros de Tolosa: pitchblende, uranium black minerais, autunite, autunite-
uranocirite, sabugalite, phosphuranylite, torbernite and coffinite. 
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POTENTIAL  AREA 
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RESOURCES AIEA METHODOLOGY 

 

 

DEPOSITS CATEGORIES IAEA RESOURCES CUT-OFF (U308) STATUS 

U308 (ton) 

NISA RAR 3 250 300 ppm Dormant 

NISA INFERRED 500 300 ppm 

Others RAR 1 500 500 ppm Dormand 

Others INFERRED  1 250 500 ppm 

Others PROGNOSTICADE 750 300 ppm 

Dormant: Refers to a deposit on which there is no current activity and for which no activity is 
known to be planned.(IAEA)  
 
Reasonably assured resources (RAR): RAR include uranium that occurs in known mineral 
deposits of delineated size, grade and configuration such that the quantities which could be 
recovered within the given production cost ranges with currently provenmining and processing 
technology, can be specified 
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 The reserves of Nisa deposit are small, even assuming that the same may be 
increased in the order of 20%. A production centre consisting of ore 
processing plant with dinamic leaching, needs more reserves to be 
economical and financial sustentabily. 

 The general principles adopted for the exploitation of the deposits in the 
Alto Alentejo area should clearly exhibit a good recovery of the Portuguese 
uranium reserves. 

 The Mining Exploitation and the Ore Processing should be performed in 
accordance with the best available technologies. 

 The potential environmental impacts should be minimized and considered in 
all the phases of development  from the conception to the decommissioning. 

 The project should be progressively implemented, following a model that 
decreases its intrinsic conflictuality. 

 Being a project of regional scope, the government can impose a rhythm of 
exploitation for the creation of employment with sustainability. 

 The open pit exploitation makes it easier local recruitment. 
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 Geological map 1120 Km2 

 Geophysical survey 1 173 ha 

 Trenching 446 

 Core drilling 997 holes with 50 770 m 

 Uncore drilling 7 287 holes with 176 574 m 

 Mining deposits –total extension 3 015 m 

Recent developments in evaluation of uranium and thorium resources    





200 

4545238 

3232433 

0 

1000000 

2000000 

3000000 

4000000 

5000000 

6000000 

7000000 

0 

1000000 

2000000 

3000000 

4000000 

5000000 

6000000 

7000000 

0 500 1000 1500 2000 2500 

U
3

O
8

 (
K

gs
) 

O
re

 (
To

n
s)

   

Cut-off ppm 

Nisa Deposit Curves Cut-off versus Quantity 

Cut-off versus Quantity of U3O8 

Estimated exponential curve (Cut-off vs Ore) 

Estimated exponential curve (Cut-off vs U3O8) 

Cut-off versus Quantity of Ore 



725

(725; 200)
200

0

1000

2000

3000

0 1000 2000 3000 4000

C
u

t-
o

ff
 g

ra
d

e
 p

p
m

Medium grade ppm

NISA DEPOSIT

Grade of ore reserve calculations

Calculated line using the minimum squares method

Estimated medium grade for cuttof of 200ppm

(cut-off vs medium grade)

y=0,85x-415,70





PARAMETERS FOR NISA MINING EXPLOITATION 

 Density in situ (dry) 2,1 t/m3 

 Density in situ (wet) 2,3 t/m3 

 The calculations of the materials inside the pit was 
made considering a homogenisation of grade for all 
the bench height 

 Results of Experimental open pit 

Mean grade 7% lower than calculated. 

Ore tonnage higher 32% than calculated. 

Quantity of uranium higher  24% than 
calculated.  







 

 Inventory of 247 water points 

 20 hidrogeological drills 

 15 pumping tests and 2 “slug tests” 

 The mean precipitation is 700mm  

 The evaporation is 490mm 

 The mean infiltration is 10% to 15% of 
precipitation 

 The granites permeability is less than 1,7.10‾² 
m/day  

 The permeability of the schist is twice higher 





 The environmental impacts that result from the 
exploitation of uranium deposits are considered by 
both the environmental associations and 
populations more onerous than the impacts that 
result from exploitation of other metallic deposits. 

 Nevertheless  the radiological impacts that are 
already present in the environment (without any 
mining exploitation) are not perceived by the 
population in the same way, maybe due to lack of 
information.  



 These radiological impacts can have effects over the 
populations, that are, in many situations very 
serious, without the existence of either available 
information or a monitorization of the situation. In 
the Alto Alentejo region, the radiometric and 
external radiation values associated with 
disseminated uranium deposits type is extremely 
high. The mineralizations are superficial and the 
highest grades occur near the topographic surface.   

 





 

 The uranium contained in 4 species of plants that are 

found in the interior of the mineralized area and that are 

used in the feeding of bovines, ovines and caprines were 

analysed. 

 The species Juncus sp and Compositae present very high 

values that range from 25 to 31 ppm in the Juncus sp and 

between 11 and 89 ppm in the Compositae species. The 

value of the local background ranges from 2 to 4 ppm. 



 A pre-feasibility study of the Nisa Project taking into account the following: 

 Consideration for recoverability; 

 Meaningful economic analysis of production cost; 

  Make into account all costs in economic analyses –such as infrastruture 

and rehabilitation during and following operation 

 Only the reserves in the Nisa Deposit will be considered as the other 

deposits will required further exploration in order to obtain a mining 

concession from the authorities; 

 Pre-feasibility study of only Nisa deposit considering a cut-off grade of 300 

ppm. The project will be much more attractive specially if you take into 

account that there are more reserves with much higher grade in the 

surrounding deposits.  

  Prospective production centre could be supported by “Identified 

Resources”. 

PRE-FEASIBILITY 





GEOLOGY 
 Horta da Vilariça (Torre de Moncorvo, NE de Portugal) 

) 



 In the region of Horta Vilariça (Bragança, NE Portugal) occurs 
Hercynian granites and metasediments of the complex ante-
Ordovician schist- greywacke (CXG) and some quartz veins, 
pegmatite, aplite and basic rocks. The dominant Granites are 
biotite and muscovite, porphyritic, coarsely to medium grain.  
Are syntectonic F3. 

 The metasediments, consisting of phyllites chlorites and quartz 
and chlorites, belongs to Ervedosa do Douro formation and 
show large halos of contact metamorphism in the vicinity of 
granitic rocks. Sedimentary deposits, quaternary to tertiary age, 
occur east of the village of Horta Vilariça associated with the 
"graben" of Vilariça fault. 

 Prospecting work carried out by JEN have identified various 
sites enriched in uranium, usually colored minerals 
disseminated mainly in the aureole of metasediments. 

          



HORTA VILARIÇA AREA 

  Studies conducted by the Department of Earth Sciences, 
University of Coimbra conclude: 

 The areas enriched in U presents high-dose exposure to 
gamma radiation (average 0.54 μGy.h-1 and maximum of 2.57 
μGy.h-1) and high concentrations of radon gas in soils, having 
been here given the highest value to date on the Portuguese 
mainland (ca. 78MBq.m-3 

 In these regions the concentrations of radionuclides in 
groundwater be significant, given the availability of uranium 
recognized. 222Rn, 226Ra, 234U and 238U were determined in 
samples of groundwater of a granitic metasedimentary region 
(Horta da Vilariça, Torre de Moncorvo, Northern Portugal).  

Exploration and drilling activity was carried out by JEN and IGM.  

Resources of Horta da Vilariça are 1 200 t ore with 950 ton U308 

 



SAMPLING  



EXTERNAL RADIATION 

 µGy.h-1 

Dose [μGyh-1] 

Mínimo 0,14 

Máximo 2,57 

Média 0,54 



Primeiro Congresso de Proteção Contra Radiações dos Países e Comunidades de Língua Oficial Portuguesa 

Radão no solo Mínimo Máximo Média 

Concentração 

[Bq.m-3] 
297.329 78.441.687 12.318.679 

Fluxo  

[Bq.m-2.s-1] 
0,07 68,41 6,96 

50.000 Bq.m-3 



WATER- TOTAL URANIUM -224 Ra-222Rn 



Amostra Alfa total Beta total U-234 U-238 U_total U234/U238 Ra-226 Rn-222 

VIL1 <LD 0,04 <LD <LD <LD nd <LD 3 

VIL2 0,18 0,12 0,20 0,20 0,20 1,00 <LD 269 

VIL3 48,7 18,3 48,06 43,03 3483 1,12 1,32 2032 

VIL4 16,4 5,26 2,19 1,60 129 1,37 2,41 9784 

VIL5 13,1 5,60 13,05 11,93 965 1,09 0,04 3648 

VIL6 0,28 0,29 0,20 0,12 10 1,65 0,04 118 

VIL7 0,69 0,53 0,10 0,09 8 1,12 0,22 68 

VIL8 10,2 3,90 4,10 6,11 332 0,67 1,56 816 

VIL9 12,9 4,47 11,25 11,69 910 0,96 0,10 114 

VIL10 0,28 0,19 0,11 0,11 9 1,02 0,02 64 

VIL11 0,78 0,32 0,65 0,73 53 0,90 0,04 401 

VIL12 0,17 0,22 <LD <LD <LD <LD <LD 125 

VIL13 11,7 4,19 10,88 10,47 881 1,04 0,08 468 

  Horta da Vilariça 

WATER SAMPLING 



LABORATORY OF NATURAL RADIOACTIVITY 

Median 1,6 129  0,08 2,2 40 
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RADIONUCLIDE ACTIVITIES IN GROUND WATER FROM MESOZOIC 
SEDIMENTS CENTRAL PORTUGAL  (PEREIRA A; A.J.S.C, NEVES L.J.P.F) 



 A large prospecting campaign carried out in the ‘70s, including ca. 
5000 water samples, showed high variability in U content, with an 
average value of 1,5 ppb, a maximum of 152 ppb and 13% of the 
samples over 5 ppb. The highest values are spatially grouped in 
specific areas and are associated with waters that forth from 
Triassic, Upper Jurassic and Cretaceous rocks.  

The second sampling campaign took place in 2007 and 91 water 
samples were collected; 54 (59,3%) from private wells, 23 (25,3%) 
from private water boreholes, 10 (11,0%) from public fountains or 
springs and 4 (4,4%) from the public water supply system. For each 
sample the activities of 222Rn, 226Ra, 234U and 238U was measured. 
The analytical data was obtained by liquid scintillation techniques 
(LSC) and measured with a Quantulus 1220 ultra-low level 
spectrometer from Perkin-Elmer®, as described by GONÇALVES et al. 
(2007). 



The uranium isotopes show the highest variability in the sample 

set, ranging in the case of the 238U isotope from under than the 

detection limit (0.01 Bq.l-1) up to 20.8 Bq.l-1, corresponding the 

later to a uranium concentration of 1678 ppb. This high variability 

is expressed in the difference between the estimated average and 

the median (5.1 and 37.9 ppb, respectively, for total U). Around 

25% of the samples have concentrations higher than 20 ppb (WHO 

action limit for drinking waters). Thus, we can conclude that 

uranium enriched water seems to be more common in the 

sedimentary rocks of the western border than in the Hercynian 

Massif.   



THANK YOU FOR YOUR ATTENTION 
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