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= Abstract Measurements df!i (T1/2 = 8.04 days) have been performed in IFIN-HH's undergroubdtatory situated in Unirea

o, salt mine from Slanic-Prahova, Romania. The rain water $esnpere collected in March 37from Brasov and in March 2V,

8 29" and April 29 from Slanic-Prahova. Also sheep milk was collected in $lanea and subsequently measured. The samples
were measured in the IFIN-HH’s underground laboratory/iratlow radiation background, using a high resolution gaarray

a spectrometer equipped with a GeHP detector having a FWHMBE eV at 1332.48 keV at the secofftCo gamma-ray and a

<E relative efficiency of 22.8 %. The results show a specifiovitgtof 131 from 0.15 to 0.75 Bg/drfor rains. In the sheep milk

from Slanic area the specific activity 511 was about 5.2 Bg/dfh
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1 Introduction - distance between walls: 32-36 m

< - existing infrastructure: electricity, elevator, phomater-
O _The Fukushima accident started on Marcf'12011 causes net, GSM networks.

CI) the release of significant amounts'dfl, 17'Cs and otherra-  _ equivalent depth from cosmic ray muon measurements:
@ dioactive isotopes in the environment. The atmospherie curg10 mwe (meter water equivalent) [4].

. ‘rents spread the radioactive contamination all over nomthe
(/) hemisphere. According with meteorological informatioe th
9 radioactive cloud has reached the Romanian territory begin2 M easurements and results
(/) ning with March 25-26/T1[,12]. The meteorological conditon
over Romania were characterised by small rains. Six sampl&he measurements were performed with a CANBERRA ultra-
%five of rain water and one of sheep milk, were taken for analdow GeHP system, equipped with a detector having a relative
Lyse. efficiency of 22.8 %, assisted by an INSPECTOR 2000 multi-
channel analyser and GENIE 2000 software code. The detec-

or is housed in a 10 cm Lead and 2 cm Copper shield, whic
™ t h d 10 Lead and 2 C hield, which
assures a reduction of the background o imes with re-
> duction of the background of 1600 t th
CF\|| spect to the spectrum collected outdoor at surface, se@Fig.
g o "Ee {,f’ﬁ-r;;;éoundus;\eia%;z‘\)
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« Fig. 1Photo from Unirea salt mine left, photo of the underground E.m - w%Wh T ‘ /
< laboratory - right 8 1eun | ' - ‘ﬂ, ;
. b, —
2 The samples were measured in the institute’s underground M = ”‘”ﬂﬁ\—W Rl 1 -
>< ‘laboratory from Slanic-Prahova, see Flg. 1. The laboratory P —— T ‘
E was constructed and putted in operation in 2006, [3]. The 1E01
characteristics of the galleries of the Unirea salt mine are e B
- depth: 208 m bellow ground level C e 53'?5“31)2/(1
- temperature: 12.0 -13C T
- humidity: 65-70 % o Fig. 2 Four experimental gamma spectra of the background
- excavated volume: 2.9 millionn measured indoor at surface and in underground unshielded,
- floor area: 70000 shielded with 5 cm Lead and 2 cm Copper and shielded with 10 cm
- average high: 52-57 m Lead and 2 cm Copper][5]
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radionuclides. The energy dependence of efficiency is repre i® S
sented in log-log graph in Figl 3. {0 Sedus
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Fig. 3 Efficiency versus energy for the spectrometric system ..,.
equipped with an ultra-low GeHP detector with 22.8 % rekativ | |
efficiency ol A |

Samples of rain water were collected beginning with March N (1l
27 and were measured in cylindrical plastic box of 75 mm WA/ , |
diameter and 35 mm high. The volume of measured samples
was 80 cm3. Thé3!l line at 364.48 keV has been seen in
all collected spectra. This aspect is illustrated for raatew
sample collected in the morning of March®®%n Slanic in
Fig.[4. The specific activities df in the rain water samples
are presented in Tahl 1.
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Fig. 4 Gamma ray spectrum 1 in the rain water from Slanic
collected in the morning of 29 March 2011 up, a detail of theesa
spectrum -down

Fukushima nuclear accident. For this reason, the enviraame

Table1 Specific activity oft3 in rain water samples : o . e o2
tal radioactivity, especially in rain water and milk, is nion

fample E:'r C;Zit\'lon S::;E I|2n7g ggtlel OB:meO ] tored continuously in order to assess the level of radieacti

2 Slanic March 27, 2011 - morning ~ 0.520.05  9€Position. - _ e

3 Slanic March 27, 2011 - evening 0.150.02 The measured activities are far bellow any intervention lim
4 Slanic March 29, 2011 0.750.06 its. Forinstance in Japan the limit for drinking water wats se
5 Slanic April 2, 2011 0.6 0.06 at 300 Bg/dm for adults and children and 100 Bg/drfor

infants [6]. The values measured by us are 2 to 3 order or

Jnagnitude lower than these limits. In sheep milk ¥f% con-

In April 5th a sheep milk sample has been collected an tration | th der of itude | than th
subsequently measured in the same way as rain watersamplﬁgr%?t;a lon 1S more than an order ot magnitude fower than the

The specific activity of-31 measured in sheep milk is 52 .
P y P The presence of®Yl over Romania demonstrates that the

0.5 Bg/dn?. ; . .
consequences of a nuclear accident could be put in to evi-
dence even at more than 10,000 km away which also demon-

3 Comments strates that at this moment the radioactive plume origigati
Fukushima is spread practically all over the Northern Hemi-

From the results, one can observe the presenégloh very  sphere.
small amounts in the precipitation and milk recorded begin-

ning with 27 March 2011 in Brasov and Slanic Prahova, Ro-Refer ences
mania. The specific activity in rain water &t varies from

0,15 Bg/nt to 0,75 Bg/ni.
For the moment, no other data have been available for anal2 http:/stirileprotv.ro/stiri/social/norul-radioaetde-la-fukushima-a-ajuns-in-romania.html

yses, but even so we can suppose thattHeoriginates from 3 R. Margineanu et al., Appl.Rad.Isot. 67 (2009) 759-761

1 |http://www.bucharestherald.ro/dailyevents/41-daints/20825-radioactive-cloud-over-f
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4 B. Mitrica et al., AIP Conference Proceedings, 1304 (2@&R1)-335
5 R. Margineanu et al., Appl.Rad.Isot. 66 (2008) 1501-1506
6 |http://www.riken.jp/engn/r-world/topics/110314/d43324 water.pdf
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