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a0 Objective
wﬁ:ﬁ;i’;ﬂ'm”““ Monitor water samples to detect radioactive contamination
Feedback =
i Application

arily finished water assets. Can also monitor for
contamination of other water assets (influent/efluent wastewater,
raw water, process streams).

Location Used
On-ine equipment to monitor water assets would be located at

critical points in the system; portable equipment would be used in
spacific locations as necessary.

v Description
Most water systems are required to monitor for radicactivity and certain
radionuclides_ and to meet Maximum Contaminant Levels (MCLs) for
these contaminants, to comply with the Safe Drinking Water Act
(SDWA). Currently, EPA requires drinking water to meet MCLs for
beta/photon emitters (includes gamma radiation), alpha particles,
combined radium 226/228, and uranium. However, this monitoring is
required only at entry points into the system. In addition, after the initial
sampling requireaments, only one sample is required every 2 to 9 years,
depending on the contaminant type and the iniial concentrations.

While this is adequate to monitor for long-term protection from overall
radioactivity and specific radionuclides in drinking water, it may not be
adequate to identify short-term spikes in radioactivity, such as from
spills, accidents, or intentional releases. In addition, compliance with
the SDWA requires analyzing water samples in a laboratory, which
results in a delay in receiving results. In contrast, security monitoring is
more effective when results can be obtained quickly in the field. In
addition, monitoring for security purposes does not necessarily require
that the specific radionuclides causing the contamination be identified.
Thus, for security purposes, it may be more appropriate to monitor for
non radionuclide-specific radiation using either portable field meters,
which can be used as necessary to evaluate grab samples, or on-line
systems, which can provide continuous monitoring of a system. This
document will focus on field meters and on-line systems that can be
used in the field to provide guick, nonspecific measurements of
radiation.



Radiation Detection Equipment

Ideally, maeasuring radioactivity in water assets in the field would involve
minimal sampling and sample preparation. However, the physical
properties of specific types of radiation combined with the physical
properties of water make evalualing radioactivity in waler assets in the
field somewhat difficult. For example, alpha particles can only travel
short distances and they cannot penetrate through most physical
objects. Therefore, instruments designed to evaluate alpha emissions
must be spedally designed to capture emissions at a short distance
from the source, and they must not block alpha emissions from entering
the detector. Gamma radiation does not have the same types of
physical properties, and thus it can be measured using different
detectors.

Measuring different types of radiation is further complicated by the
relationship between the radiation's intrinsic properties and the medium
in which the radiation is being measured, For example, gas-flow
proportional counters are typically used to evaluate gross alpha and
beta radiation from smooth, solid surfaces, but due to the fact that
water is not a smooth surface, and because alpha and beta emissions
are relatively short range and can be attenuated within the water, these
types of counters are not appropriate for measuring alpha and beta
activity in water. An appropriate method for measuring alpha and beta
radiation in water is by using a liguid scintillation counter. However, this
requires mixing an aliquot of water with a liquid scintiliation "cocktail "
The liquid scintillation counter is a large, sensitive piece of equipment,
s0 it is not appropriate for field use. Therefore, measurements for alpha
and beta radiation from water assets are not typically made in the field.

Unlike the problems associated with measuring alpha and beta aclivity
in waler in the field, the properties of gamma radiation allow it to be
measured relatively well in water samples in the field. The standard
instrumentation used to measure gamma radiation from water samples
in the field is a sodium iodide (Nal) scintillator.

This information is summarized in Table 1 below.

Table 1: Instruments for Measuring Different Types of
Radiation in Water Assets in the Field

Radiation Type anmr::ﬁm Field Detection |

Alpha N/A (liquid scintillation may be done
quickly in the lab)

Beta MNIA {quid scintillation may be done
uickly in the lab)
Gamma Sodium iodide scintillation survey
meter

Modified from the Multi-Agency Radiation Survey and Site Investigaticn Manus! (MARSSIM) EPA
402-R-G7-048, August, 2000




water assets have been developed, although there are a limited
number of these currently available. Technical Associates offers the
$55-33-5FT, which is a continuous flow-through scintillation detection
system for alpha, beta, and gamma radiation; and the MEDA-5T, which
is designed for continuous gamma radiation monitoring. Both are
outfitted with alarms that will be triggered if the radiation exceeds a
certain threshold. Canberra has developed several on-line radiation
monitoring systems, including the OLM-100 On-Line Liguid Monitoring
System, which is an on-line monitor attached to a pipe that is designed
to continuously measure the quantity of radioactive gamma isotopes in
the liquid stream; and the ILM-100, which is a similar system that is
installed within the pipe system. Canberra’s 4Pi series offers on-line
gamma or beta and gamma analysis using a specialized 3- or 4-Pi
geometry monitor to enhance the effectiveness of the evaluation, while
the LEMS-B600 series offers continuous off-line evaluation of beta and












SSS-33-5FT

Drinking Water Radiation Safety Monitor. Continuous real-time water
monitor. Will alert immediately alert to the presence of radiation.



