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1. Introduction

From uranium mining prospecting works, carried out a few years ago,
the occurrence of high background radiation in the area surrounding the
Horta da Vilarica village (Northeastern Portugal) was recognized (HRBA).
The source of the radiation Is related with the natural occurrence of
uranium-enriched rocks in the geological bedrock. Farming Is, at present,
the main land use and permanent dwellings were not build until now.
Research works have been carried out In the area to estimate the
radiological impacts induced by the radioactive isotopes Iin solls, water
and air.

1.1 Geological setting

The source of radiation Is the uranium-enriched pre-Ordovician
metasedimentary rocks (green color) occurring In the metamorphic
aureole of an hercynian granite (pink color - see figure below).
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2. Methods

2.1 Sampling

The dataset was build from measurements of gamma-ray dose rate Iin
alr (177 points), surface radon fluxes (12 samples), soil-radon
concentrations (13 samples) — see figure below. All the data were
obtained In the HRBA, with the exception of water samples collected In a
wider area.
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2.2 Technigues

Besides the use of the technigues shown below to get experimental
data, calculations were also carried out, based in a deterministic approach
methodology using realistic scenarios, to estimate outdoor and Iindoor
radon gas concentrations. The absence of dwellings in the HBRA was the
reason for this approach.
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3. Results

3.1 Gamma-ray dose rate In
air [uGy.h]

3.2 Solil-gas radon concentration
and surface radon fluxes

Soil-gas radon gas concegtrations (Bg.m3)

297329 - 500000
500001 - 750000
750001 - 1000000

1
§

001 - 78441687

<0,

Surface radon flux (Bq.m-2.s'1)
[0,

- 1,000
: _m/
Cc rock veins
eins

88y

N

N

TI>OW ¢

;,;m'g'gm 8
s =9 &

lD|/|llll S

3.3 %??Rn, %%°Ra, %**U and 438U activities in groundwater

Bg.I" . Bq.l't 220Ra Bq.l' 3 a0 Bq.l 238, ppb Ur
8000 4,0 40 40 4000
6000 3,0 30 30 3000
4000 2,0 20 20 2000
2000 1,0 10 10 1000
0 0 0 0 0
Median 400 0,08 2,2 1,6 129
(0,71)* (22,1)*

* - Median of water samples from the HRBA

3.5 Radon concentration
In Indoor air (estimated)

3.4 Radon concentration In
outdoor air (estimated)
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3.6 Estimation of the effective dose due to natural 1onizing
radiation exposure

External radiation Inhalation (radon and progeny in the air) Ingestion (water)

ALIOUTALOTION b GRICIMGEICIT b Rab2810%rUb 45105

Modified from Daroussin et al. (2000)

Time indoor (t,) [h] 7000 gg L~ 32,41 Data from other areas
Time outdoor (t,) [h] 1760 g :

Inhalation rate 0,8 o v Region |Dose [mMSv.y-]
226Ra in water [Bq.I!] 0,71 20 v Portugal 2,4

Total U in water [Bq.I1] 22,1 ;,>>)-‘15 ? World 2,5
Water consumption, b1 [l] 584 €10 / 3,73 07

External radiation, A [nGy.h-1] 560 > A

PAE* (outdoor — C2) [nJ.m3] 268 . External | Inhalation | Ingestion | Total

PAE* (indoor — C1) [nJ.m-] 4136 radiation

* - Potential Alpha Energy

4. Conclusions

The results obtained In this study, indicated that the studied area is
iInserted in the designated natural high background radiation area (HBRA),
with an estimated annual effective dose around 7 times higher than the
national average, and about 15 times higher than the world average.
These data are likely to be used as an estimation of the natural
background, if the exploitation of the uranium ore go forward.
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