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EUROPEAN COMMISSION RADIATION PROTECTION NO 160
Technical Recommendations for Monitoring Individuals Occupationally Exposed to
External Radiation "Bt 4 AL TrEllm LET,

4.7 Characteristics of workplace fields

A summary of the range of energies in the more usual workplace photon fields is

shown in Table 4. 2.

Table 4.2: Examples of energy ranges for some commonly encountered photon and
electron workplace fields (after [HSE 2005]).

Field/source

Photon/electron
energy ranges

Comments

Radiopharmaceutic
als, manufacture
and use

Generally only low
energy photons
and electrons

Very dependent on shielding,

probably only concern for dose

to extremities, and possibly
eye dose

147Pm

Electrons plus
photons

Eﬁ,max.i 225 keV
Photons 20 to 120
keV.

Very dependent on shielding,

probably only concern for dose

to extremities, and possibly
eye dose; possible photon
contribution.

Industrial beta
thickness gauges,
for example, *=Kr

Electrons plus
photons

Eﬁ,max.i 687 keV

Very dependent on shielding;
note possible bremsstrahlung
contribution

9 S r /QDY

Electrons plus
photons

Egmax.: 2.274 MeV
Photons: 10 to a few
100 keV.

Very dependent on shielding,

note probable bremsstrahlung

contribution

Contaminated

Photons plus

30 to a few hundred

Dependent on scatter and

waste secondar
y keV shielding
electrons
. Photons plus 20 to 150 keV
Interventional Dependent on scatter and
radiology secondary shielding
electrons
General diagnostic  Photons plus 20 to 150 keV Dependent on scatter and
radiology secondary shielding at location of
electrons radiographers
Industrial Photons plus 50 to 700 keV Dependent on scatter and
radiography secondary shielding
electrons
Industrial Photons plus 100 keV to 1.3 MeV
o Dependent on scatter and
sterilization secondary .
i shielding
facilities electrons
Medical linacs Photons plus 100 keV to 20 MeV Dependent on scatter and
secondary shielding at location of
electrons radiographers
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Nuclear fuel cycle
Electrons, photons
plus secondary
electrons

Electrons from 60
keV to a few MeV
plus photons from 17
keV to a few MeV

Large range of energies

Photons plus
secondary
electrons

Nuclear power
reactors

30 keV to 6/7 MeV

Secondary electron
equilibrium not always present

Research facilities ~ Photons plus
secondary
electrons

100 keV to > 1 GeV.

Very dependent on
shielding/secondary particles

4.8 Individual monitoring based on workplace monitoring

+ + + The use of two types of instrument may be necessary for mixed beta-gamma

fields in which the relative contributions of beta and gamma to the dose

equivalent rate can change substantially as a consequence of minor changes in
the work practices. Alternatively, one instrument may be used, provided that it

is capable of measuring both H%(10) and H (0.07,0).

If appropriately designed and accurately calibrated instruments are used, it may

be assumed that a quantity measured in the workplace can, along with appropriate
occupancy data, provide the basis for an adequate estimation of the effective

dose to a worker or of the equivalent dose in the local skin or extremities. The
operational dose quantities H*(10) and H (0.07,0) will provide an adequate

estimate of effective dose and skin dose
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