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Rapid Instrumental and Separation Methods for Monitoring
Radionuclides in Food and Environmental Samples

Live monitoring of cattle, reindeer and sheep.
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INTRODUCTION

After the Chernobyl accident the fallout differed consider-
ably from area to area in Norway and specially were found from
soil samples that the mountain pasture in Middle and South of
Norway were heavily contaminated. These natural ecosystem is
important in several nutrition pathways; notably sheep, goat,
reindeer and cattle.

In June 1986 the Health Directorate imposed action levels
for the nuclides Cs-134 and Cs-137. The action levels were 370
Bq/kg for milk and baby food and 600 Bq/kg for all other types
of food. In November 1986, the action level for reindeer meat
were increased to 6000 Bq/kg, and in June 1987 the level was
also increased to 6000 Bq/kg for wild freshwater fish.

The most effected meat production were reindeer, sheep and
cattle. Almost 20 to 35% of the sheep had activity levels
above the action limits. This fact initiated a broad program
to establish effective measure to increase the activity levels
and to sort out the animals which could be slaughtered. Tree
main approaches have been utilized in Norway in order to
achieve this and to limited the potentia health risk.

- action.aimed at reducing uptake from soil to vegetation
(plowing, use of fertilizing etc.)

- action aimed at reducing uptake from fodder to animals (use
of cesium binder, change of slaughter time), or reducing
unacceptable activity levels in animals (downfeeding).

- action aimed at reducing intake to humane (interdiction,
dietary advice)

Live monitoring were in several of these action necessary
for and successful result.

METHOD

It was very important that the in vivo measurement could be
fast, accurate and simple. A .2" or 3" sodium iodide scintilla-
tion detector coupled to a multi channel analyzer was used for
the measurements. The detector was placed in different places
on the animal depending on the species, this was mostly due to
practical consideration. On sheep the detector was placed on
the "back of the animal. t)n cattle the detector was-placed on
the croupe of the animal. As to the reindeer, the animal was
put on its side, then the detector was firmly placed on the
basin (pelvis) between the hind legs.
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Before the in vivo measurements it were necessary to esti-
mate the background activity level of cesium. The detector was
placed in the same position that it would be if one should
measure an animal and the number of impulse in the energy area
for 134-Cs and 137-Cs were counted. The shielding factor for
each species was earlier estimated from monitoring animals
almost without activity on different sites with different
background levels of activity. The equipment was calibrated
for in vivo monitoring by using the function between the
registered number of net impulses in the energy intervals for
134-Cs and 137-Cs after the in vivo measurements and the
activity of the muscle tissue of the same animal after
slaughtering. In the first experiments we used 25 sheep, 40
reindeers and 20 cattle. We also developed a direct rsethod
measurement on the carcasses of the same species.

RESULT

In fig. 1 is the plot of nett impulses per sec of in vivo
measurements is compared with the measurement on muscle tissue
from sheep.

The uncertainty in calculating the activity consideration
in meat from in vivo measurements was found to be less than 8%
at the 95% confidence level for sheep, 7% for reindeer and
11% for cattle.

DISCUSSION

The experiment and testing of the in vivo measurements was
made under controlled conditions, later measurements in the
field was also given good correlation between in laboratory
measurements of muscle tissue and in vivo measurements.

The uncertainty in the calculated activity levels from the
in vivo measurements have shown to be less than 10% at the 95%
confidence level, in sheep with activity level less than
400 Bq/kg the uncertainty may be some what higher than 10%
However, result from in vivo measurement seldom differ more
than + 50 Bq/kg at these low activity levels. The in vivo
monitoring method has shown to be of great importance and the
dominating method has shown to be of great importance and the
dominating measurement method in Norway after the Chernobyl
accident.
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Calibration of live monitoring
on sheep
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