
4.2. MEASUREMENT OF Ar 4 1 RELEASE FROM A TRIGA REACTOR, B. Bars and 
A.M.T. Kautto (Otaniemi, Finland) 

The properties of four types of gamma sensitive (Ar 1.29 MeV) 
detectors were investigated. The ratio of the integrated net counts per 

41 statistical uncertainty was used as a figure of merit. A uniform Ar 
3 -10 3 activity concentration of 14.8 Bq/m (4-10 Ci/m ) was simulated with a 

Co point source of 9.6 MBq (260 yCi) and a measuring time of 10 min. 
The figures of merit were 1.4 for 10 GM tubes (MC-14), 27 for 45 1 liquid 
scintillation detector (NE224), 11 for <f>=H=12.7 cm NaI(Tl)-det. and 3 for 
Ge(Li)-det. with 10 % relative efficiency. Only statistical errors are 
taken into account. The NaI(Tl)-det. was chosen for practical reasons and 
was used to semiempirically estimate the radiation exposure arising from 
airborne Ar release passing 5 meters (estimated) above the detector at 
a distance of 130 meters from a 250 kW Triga reactor. The height of the 
release point was 19 meters. 

Due to temperature instabilities the normal release (̂ 220 kBq Ar /s 
= 6 yCi/s) was not clearly detected. Therefore the detector response 
(7.5-10 c/Bq = 2.76 c/yCi) was obtained for pulse releases (duration 
4 min, act<180 MBq = 5 mCi ; wind speed 2.5 m/s towards the detector, temp. 
2 °C, appr. Pasquill"s class E) and was converted to exposures (0.8*10 

60 R/Bq = 30 yR/Ci) by calibrating the detector (11 pR/c) with a Co point 
source. 

By weighting the experimental exposure estimate with the yearly wind 
distributions (velocity and direction), the yearly exposure arising from 
1300 hours operation of the 250 kW Triga reactor was estimated to 40...100 
yR/y _ 50% at the test point (at the height of 13 meters) for an Ar 
release of 440...1000 GBq/y (12...28 Ci/y). 

By applying a line source approximation the exposure at the ground 
level and close distances was estimated to be of the order of 15...40 yR/y 
+200% 
- 50% • The maximum average exposure at a distance of about 200 meters 
(10 times the height of the chimney) was estimated to be about 100 yR/y. 
Thus the radiation dose to the public in the neighbourhood is much lower 
than generally applied limits. 
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