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Indirect eld measurements of the in situ 1“Rn concentrations in sealed samples of soil have been made
based on the prompt decay of the “‘Bi counting rate in the 2 h interval immediately following sample
collection. Subsequent “‘Bi measurements yield estimates of the “’Rn lost during sample collection and
the concentration of 21‘Ra in the samples. These data may be used in the measurement of in situ 2nRn
concentration radients. the characterization of the state of ’“Ra/n’Rn equilibrium in soil samples and
calculation of ”Rn surface ux.

INTRODUCTION

Recently, a set of indirect in situ ”a and “6R3 concentration measurements based on the prompt
decay and subsequent build-up. respectively. of 2”Pb and 2“Bimini-lives of 26.8 and 19.7 min) was
completed on canned samples of soil and uranium mill trailings from the Grand Junction tailings pile,
Grand Junction. Colorado.‘n These and earlier prompt 2”Bi measurements on the Grand Junction
tailings pile‘z'” suggest that on the basis of the prompt decay in the 1 l‘Bi y-counting rate it is possible
to estimate the pre-collection 2 ‘ ‘Bi counting rate in such samples at the time of sample collection. To.
For this eld method. it is assumed that. in the 3—4 h prior to sample collection. the 2”Pb and 2 "Bi 1
in the sample prior to collection are essentially in secular equilibrium with the “a in the sample.
Given this assumption. it is possible to indirectly estimate the concentration ofthe in situ 221Rn in the
sample at time T0 and for the 3- to 4-h interval immediately preceding the collection and canning of
the sample. This interval is determined by the time required for the 2"Pb and 21‘Bi to come
essentially into secular equilibrium. with the in sitn “iRn in the sample. _

subsetjuizht counting rate measureinents on the “‘3: 3:.-activity of these same canned samples over
a period oi’appreit. 30 days yield a Edirect measurement of the 22“Ra concentration in the samples
based on tiié rtai, equilibrium‘ini’Ra/z"Rn/z"Bi counting rate. Additional data on the minimum'
1"“Bi counting ”rate-. is‘ually detained?in the period from 4 to IO h after sample collection. also perrmt
an estimate of the amounts oi“ radon'iio‘at inithe process of sample collection and canriiiig‘ and serves as
a measure oi" the Weaklyolield mobile fraction 06- 2;.22-Rn in the sampir at time To.

The eqii‘ii‘ibtium zm a/‘MBeconcentrauon data combined with the in sitn “a concentration
data at nine T5 are used to determine whether the ”Zita concentration in the sample at. the time” of
coi'llection' 13 (ll in secular equilibrium with the; 22“Ra in the sample. (2.) de cient or has lost 22“Rn
compared thither nal 22°Ra/“2Rn/Ff‘Bi eqttiiihrium value or (3) whether the sample contains an
excess of unstip’p‘orted 222Rn. Unsupported 29'2t is the 222Rn which is introduced into the sample
and is not produced by the decaye3i' the 226Ra in the sample. The “a found in excess oi the final
radon concentration produced bysthe 2”"Ra in Ithe sample when it is in secular radioactive
equilibrium with its daughter products must beg. unsupported. However a sanirqie may have a net
deficiency in 222Rn at T0 andrstili have received unsupported radon. having lost; to its immediate
surroundings some of the radon produced by the decay of the 226Ra in the sample as well as a portion
of the unsupported radon.


























