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Estimation of Time History of I-131 Concentration in Air Using Nal(T1) Detector Pulse

Height Distribution at Monitoring Posts in Fukushima Prefecture

Hideo HIRAYAMA'*, Hiroshi MATSUMURA’, Yoshihito NAMITO' and Toshiya SANAMI*

'High Energy Accele R hC izatior, I-1 Ohe, Tsukuba-shi, Ibaraki 305-0801, Japan
(Received September 17, 2014; pted in revised form October 14, 2014; published online January 28, 2015}
Time histories of the I-131 concentration in air at itoring posts in Fukushima prefecture in

March 2011 were estimated using the pulse height distribution of a Nal(TI) detector, which was
opened to the public. Several corrections to the pulse height distribution were necessary owing to high
count rates. The contribution to the count rates from I-131 accumulated around the monitoring post
was estimated on the basis of the time history of the peak count rate by the method proposed by the
authors. The concentrations of I-131 in air were converted from the peak count rates using the calcu-
lated response of the Nal(Tl) detector with egs5 for a model of a plume containing I-131 uniformly.
The obtained time histories of the I-131 concentration in air at a fixed point in March 2011 were the
first ones for Fukushima prefecture. The results at 3 monitoring posts, Naraha Town Shoukan, Hirono
Town Futatunuma and Fukushima City Momijivama, which can be analyzed during almost all of
March, show that a plume including I-131 arrived after March 15. The results at other monitoring
posts near Fukushima Daiichi Nuclear Power Station are used to ch ize plume diffi at the
early period of the accident before March 15. The 1-131 time-integrated concentrations in air at sever-
al monitoring posts were compared with those given in UNSCEAR 2013 ANNEX A, which were ob-
tained using estimated time-dependent rates of release to the atmosphere. The agreement between
the two results varies depending on the places compared, owing to the large uncertainties in the esti-
mated release rate used in UNSCEAR. The results obtained in this study can be used to increase the
accuracy of the time-dependent release rate estimation.

KEYWORDS: iodine 131, concentration in air, time history, Fukushima, Monte Carlo,
egss, Nal scintillator
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