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I would like to submit the following additional information in support of our application 
for Iicense No. 37-09726-02. This is in response to additional questions on the calibration 
of the instrument used for leak-test evaluation of our sealed plutonium and cesium 
sources: 

Manufacturer Model Location 
Eberline E- 120 Tome, Room 21 5 

The calibration procedure was described in previous communication. Here I will show 
that the instrument is capable of detecting an activity of 0.005 pCi- the leak test limit. I 
first present a calculation and then some measurements that clearly indicate that we can 
measure this leak-test limit with our instrument. 

1) Calculation: 
Using the relationship between dose rate and activity, 

mR pCi - = r- 
where r is the gamma exposure rate constant (3.8), and c i d  denotes the distance from the 
source squared, w:: frnd that a hypothetical point-source of 0.005 ,uCi would register as 
0.076 mR/h at a distance of 0.5 cm. This should easily be detectable on the survey 
instrument in its most sensitive setting of 0.1 mZUh per division. I estimate that at the 
minimum a reading of one half of a Civisior. or 0.05 mR/h can be discerned. This analysis 
assumes a radioactive point source, which is not realistic for a wipe test. However, the 
probe aperture of the instrument is on the order of the area of the wipes analyzed, so that 
assuming a point source may be a gocd approximation in this case. 
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2) Measurements: 
The PuBe sources emit alpha radiation, so I used a smail Am-241 source (0.13 pCi) and 
held it up to the probe head. The instrument recorded about 10 inWh. That would mean 
that a source of 0.005 pCi should read roughly 0.38 mR/h, which is very detectable on the 
0.1 mR/h per division scale. 

using a small T1-204 source (10 pCi). This source does not have a plastic covering so that 
we should detect most of the beta p?a-ticles. The TI-204 beta particle energies are only 
somewhat higher than those f ~ r  Cs- 137. Again, extrapolating down to 0.005 pCi yielded 
a measurable activity. 

The Cs sources emit beta radiation, so I repeated the procedure described above 
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To make sure that the survey instrument is correctly calibrated in its most sensitive 
setting, I propose the following amendment to OUT calibration procedure outlined in 
previous communication. In addition to the distances from the calibrated 5 mCi Cs- 
source listed before, I will also set the instrument to the 0.1 mR/h per division scale and 
compare the measured dose rate at 2.0 meters to the computed one. 

Lars Q. English / 


