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Modified Kusnetz Method

• Description:
– A method designed to measure the activity of radon-222 progeny in 

air described in H.L Kusnetz, Radon Daughters in Mine Atmospheres –
A Field Method for Determining Concentrations – 1956.

– This method includes collection of an air sample by pumping a volume 
of air through a filter over a fixed period of time, holding the filter 
(hold time) for between forty (40) to ninety (90) minutes  and counting 
the filter for alpha decay for a fixed period of time.

– The activity of the radon progeny is then calculated from the alpha 
activity, the volume of air sampled, a Kusnetz factor based upon the 
filter hold time and a self-absorption factor based on the self-
absorption of the filter media used.

– The Kusnetz factor is taken from a table included in the 
aforementioned paper.



Problems with the Method

• In the process of the preparation of the State of Wyoming’s Radon Public 
Dose Draft Guidance Dr. Omar Nusair the program’s health physicist
examined the modifed Kusnetz Method.

• The following problems were evident: 

– The decay of 214Bi during the sampling period cannot be accounted 
for during the alpha counting phase of the air filter;

– the method assumes that 214Bi activity during the counting period is 
constant and;

– The method assumes that the presence of 100% equilibrium condition 
between radon progeny.

– These problems impact the values of the Kusnetz factors in the time 
factor table.



Solution to the Problems
Creation of Revised Kusnetz Factor Tables

• A revised Kusnetz Factor table is proposed in the paper which is as follows:

Note:  Ratio (e.g. 177:106:71) is the equilibrium ratio of 218Po, 214Pb, and 214Bi 



Revised Table as Graphs



Revised Self Absorption and Lower Limit of Detection (LLD) 
Formulas are Also Proposed

Currently Used Formula
Proposed Formula for Use When count Times Exceed 

Three (3) Minutes
KA - Kusnetz Factor - Front
KB - Kusnetz Factor - Back
KC - Kusnetz Factor - Covered

Lower Limit of Detection (LLD) Formula
(Requires Use of Established Background Air Sampling Location)

𝑅𝐵 - volumetric background counting rate (cpm)
𝑉𝑠𝑎𝑚𝑝𝑙𝑒 and 𝑉𝐵 - the sample and background air volumes
𝑇𝑠𝑎𝑚𝑝𝑙𝑒 and 𝑇𝐵 - the sample and background counting times 
𝜀 - alpha-particle detection efficiency (dpm/cpm)
𝐾𝐵 -updated Kusnetz factor 

Formula for Calculation of 
Time for 𝐾𝐵
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Thank you!
Any Questions?


