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SUMMARY

The CERT project consists of a series of planned releases of radioclodine
over different vegetation and during various meteorological conditions, with
the prime objective being to measure the amounts of radioiodine through the
air-vegetation-cow-milk-human chain. This paper deals with the first, or
preliminary, experiment in the CERT series at the National Reactor Testing
Station (NRTY in southeast Idsho. The preliminary experiment conaieted'
basically of relemsing radioiodine (iodine-131) gas over e ﬁqtural Crestgd
Wheatgrass pasture and uvaing the contamineted grass for milk éow grazing.
The resultant radioactive milk was fed to seven human volunteers. It was
desired from this experiment to establish under known naturel release
conditions three basic relatlonships:

(1) The amounts of redioiodine in the air to those on the soil and

vegetation, .

(2) The amounts of radioicdine on the vegetation to those in the milk,

and

(3) The quantities in the milk to those in the human thyroid after

drinking the milk.

* The complete details of this CERT experiment will be published in the
near future as IDO report number 1203hL.
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Two 11.5 acre pasture areas with an initial grass density of 150 g/m2
sz an average height of 13 cm were established, one for contamination (hot)
.1 one for control and background (cold), (Figure 1). Five iodine 131
~nerators which used the process of "swaging" the iodine 131 gas with
_.trogen gas were oriented along & 150 m line normal to the expected pre-
wiling wind, to simulate a short line source. The source line was 50m
ypwind from the "hot" pasture. A dense sampling grid based on pre-test
steorological studies, was established to 300 m downwind (Figure 2).
sackground activities on soll and vegetetion, as well as grass consumption
wi growth rates, were measured before and after the release. Milk production
il sctivity levels were measured. The six cows used during the test were
1200-1600 pound fresh pure-bred Holsteins, obtained from Montana State
follege. Arrangements were made to maintein the cows on their normal feed
supplements and the cows were acclimated to the natural grass and nevw
surroundings for two weeks prior to placing them on the contaminated pasture.
me cows were milked at 6 A.M. and 6 P.M. daily. Milk from the evening and
arning milking of one cow was combined, pasteurized, counted, and consumed
vy seven volunteers over & 39-dey period. Human thyroid activities were
masured with a Nal crystal, 256 chennel analyzer, in a low background whoie-

pody counting vault.

A total of G70 millicuries of iodine-131 gas ‘was released at 1500 MST on
¥ay 27, 1963 near ground level over & 30-minute period under moderately un-
steble meteorological conditions and en average wind speed of 6.6 mps. Ab‘pzit
13% of the tcotal released ilodine was deposited on the grid, with 1.5% being
ectually on the grass (Figure 3). The Crested Wheatgrass covered about 15%
of the totel plot, the remaining surface being soll cover. Depocsition
yelocities ranged from 0.k tc S.8 cm/sec, with an average of 0.6 cm/sec. The
gctivity on the carbon fall-cut plates was found to be representative of the

grass measurements.
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Controlled grazing which consisted of daily changes of 0.5 acre crosswind
grazing strips progressing from 300 m downwind toward the source, enabled the
quantitive measurement of gruss consumption and nctivity. The effectlve half-
life on grass was found to be 3.5 days. The comparison between grass activity
end milk activity is shown in Figure 4. The effective cow consumption
(Figure 4) represents the accwnulation of activity within the cow from the
current and previcus deys' grazing based on a one day "half-life" retention
factor. The rati~ af activities of ess and mitl (ne/1iterine/m) was,

20 + 35, The average thyrold upteke of ingested iodine-131 in milk was 19%.
A model to predict thyroid activity levels was developed and shown to be quite

sccurate. The model is:

A= f E C, exp -)‘E(Tn"Ti—l)

An-Activ‘Lty in thyrcid at end of n'th time

f -Uptake factor (0.19)

Ci—Actiyity ingested at beginning of 1'th time intervel
>‘E—Effect-ive decay constant (thyroid)}

Tn—Total time elapsed

T,.,Time from O to end of (1-1) 'th interval

‘ Thyroid doses to the volunteers averaged 0.39 Rad. A comparison of the milk

and thyrold activitiles is shown in Figure 5.

The preliminary experiment showed that the basic experimental procedurees

were adequate. Further tests in the seriee will employ the same general
mocedures in investigating the behavicr of radiniodines under various

reteorclogical and physical conditions.
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CONCLUDING STATEMENT 8Y MR. HAWLEY: I should have wmade it
clear earlier that the prime objective of the preliminary experiment was B
to establish techniques that we can use when we get into the actual irri-
gated pasture systen. .

The cows were forced to graze in premeasured strips so that we
could get a reasonable weasurement of the actual amounts of grass the cows
were eating. They were kept on the whole pasture long enough to get an
idea as to how much grass would hold these cows for a one-day paeriod. This
was adjusted as the prass grew, This is the real trouble with this grassj
at various times of the year it prows just like fury, and it was necessary
to keep measuring and keep adjusting. We hope with the first test on our 1
irrigated system, where we can actually control the grass measurements much
better, we will be able to throw out this one variable. 1In this thing here,
we treated all six of our cows. ¢

i e

b emiier 24 4

We had six 1200 to 1600 pound pure-bred llolsteins, all of which
were fresh, which were borrowed from Montana State Collepe. 9o we tock
these six cows, and because there was never a factor of 2 discrepancy be-
tween the cows, we felt we could treat them as one animal, as far as the
data goes. The cows were milked at 6100 A.M, and 6100 P.M.

Session Chairman: Thank you, gentlemen,.for a most Interesting
presentation,

The next paper is a substitution which I don't think you will be
able to find on your program. HNr. W. J, Megaw, of the United Kingdom
Atowilc Energy Authority at llarwell, and the topic of this paper is entitled, .
"The Efficiency of Membrane Filters." ;
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