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Where use of a single indicator medium is impracti-
cal, samples of several media from gach pathway should
be collected and analyzed. The Commussion recognizes
that some pathways do not have more than one
environmental medium,; e.g, external radiation expo-
sures from clouds of gamma-ray-emiutting radionuclides
involve only one pathway - the atmosphere. The actual
number of media to be sampled in each pathway should
be determined on a case-by-case basis for each site. In
some cases, field measurements may be preferabie to
collecting samples for laboratory analysis.

The program should include sampling of environ-
mental media to estimate radionuclide concentrations in
important biota (see B.3 above). Radiation exposures
(external) and internal doses from short-lived nuclides
may be estimated by calculations (using effluent
measurements and appropriate dispersion and bioaccu-
mudation factors) rather than by routine collection of
samples of environmental media. In some cases, field
measurements at certain locations to establish concentra-
tions of specific radionuclides may be necessary,
initially, to confirm predictions,

b. Sampling Frequency

When a radionuclide has a short haif-life (minutes
to days), it may be necessaiy to evaluate concentrations
or r digtion enposure by making measurements in the
field (e.g.. by use of thermoluminescent dosimeters,
pressurized on chambers, or in situ gamma spectro-
meters),

When a radionuclide with an intermediate half-life
(weeks to months) is released continucusly or fre-
gquently, samipling and analysis of environmental media
in the associated pathway should generally be carried
out at intervals no greater than two or three half-lives of
the nuclide. Foi longhalf-life radionuclides (years),
measurements should generally be made at least once per
year. Where seasonal or other temporal vanations may
be evident, the frequency of sampling should be planned
to allow resolution of any important effects.

In some cases, sampling on a continuuus basis may
be necessary (e g., air sampling a=d continuous measure-
ment of cumulative external radiation exposure).
Composites of some selected sample types such as air
filters may be appropriate for measurement of longlived
radionuclides.

c. Program Scope

During the initial three years of commercial power
operation (or other period corresponding 1D maximum
fuel bumup in the Luitial core cycle), the measurement
program should be relatively comprehensive in an
attempt to verfy any projected correlations butween
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radioactive effluents and levels in environmental media.
The exient of neasurement of environmental media
should be based on the type, guantity, and concentra-
tion of radionuclides expected from the plant as well as
the results obrained from previous measurements.

If. after this peniod. the licensee 15 able to
demonstrate from levels in environmental media or
calculations (using measured effluents and appropriate
dispersion and bioarcumulation tactors) that the doses
and' concentrations associated with a particular pathway
arc suificiently “mall, the number of media sampled in
the pathway and thc frequency of sampling may be
reduced. An adequate program with emphasis on indi-
cator organisins and selected media should siill be
contin.ed in order 1o confirm that the levels of
radicactivity in environmental media remain small.

Rusults from all individual measurements should
be retained by the licénsee along with information on
sampling location and dite, sample size (e.g., wo*/dry
weight), sampling and analytical procedures, units of
data presentation, and precision and accuracy associated
with individual measurements. Explanations o1 anoma-
lous measurements shculd be provided.

d. Analyses

Samples should be analyzed for piant-contributed
radionuclides releaszd to the environment. Gross radio-
activity measuremenis alone are generally not adequate
for radiclogical monitoring. Howover, gross radioactivity
measurements may be useful to indicate the concentra-
tion of a specific radionuclide when such measurements
are shown to be truly indicative of the actual quantity or
concentration of that radionuchide.

e. Quality Control

Control chiecks and tests shculd be applied to the
analytical process by the use of blind duplicate analyses
of selected sampies and by cross-check analysis of
selected samples with an independent laboratory.
Quality controls showd also be applied to the entire
sample-collection procedure to ensure that repres nta-
tive samples are obiained and that samples are not
changed, cross-contarainated, or otherwise affected pnor
to their analysis because of handling or because of their
storage environment

3. Detection Capabilities

The detection capabilities associatea with measuring
and analyzing radioactivity levels should be established
primarily on the basis of potentiai human dose. These
detection capabilities will vary depending on the instiu-
mentation and acalytical techniques used. Because of
the need for a4 precperstional monitoring program,
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