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1 Project description

Monitoring of the tropospheric 85Kr activity concentration
at Jungfraujoch (JFJ) has started more than 35 years ago
in 1990. Krypton-85 is an indicator for nuclear reprocessing
activities and due to its half-life of 10.74 years it disperses
and accumulates in the atmosphere if the release rate from
all reprocessing activities worldwide exceeds the decay rate
of the 85Kr inventory in the atmosphere. Reprocessing has
started more than 7 decades ago and reprocessing activities
(and thus tropospheric 85Kr level) have increased since. The
major sources in Europe of atmospheric 85Kr in the last few
decades are emissions from reprocessing facilities in La Hague
in France and Sellafield in the UK. However, after cease of
operation of the Thermal Oxide Reprocessing Plant (Thorp) in
2019 and the Magnox Reprocessing Plant in 2022 in Sellafield,
the La Hague plant is the only relevant source of 85Kr in
Europe.

Sampling at the JFJ station is part of a global network of the
Bundesamt für Strahlenschutz’ (BfS) noble gas laboratory in
Freiburg i.Br. The location of the JFJ sampling site for 85Kr
sampling is crucial because of its altitude where 85Kr activity
concentration is representative for the northern tropospheric
background level. After continuous collection during one week
and pre-concentration of krypton from about 10 m3 of air
using kryogenic sampling (Sartorius et al. 2002), krypton is
separated, transferred to aluminium bottles and the samples
are then analysed for their 85Kr activity concentration at the
BfS laboratory in Freiburg i.Br. Data have been published
in several scientific reports and peer reviewed manuscripts
(Bollhöfer et al. 2019; Bundesamt für Gesundheit, Abteilung
Strahlenschutz 2004–2023; Bundesministerium für Umwelt,
Naturschutz, Bau und Reaktorsicherheit 2007–2023; Kersting
et al. 2020; Meyzonnat et al. 2023).

Krypton-85 emissions to the atmosphere from La Hague (or
any other reprocessing plant) are characterized by pulsed
releases. These can be detected at sampling stations located
downwind even at distances of a few hundred kilometres,
where they lead to spikes in atmospheric 85Kr (see Figures 1a
and b). Amplitude and frequency of these spikes at Freiburg
i.Br. but also at JFJ are generally highest during periods of
high reprocessing activities in La Hague, the strength and
frequency at JFJ (above the planetary boundary layer) how-
ever are reduced compared to stations at lower altitudes. A
statistical evaluation of 85Kr data from the JFJ and data

from Freiburg shows that above baseline 85Kr activity concen-
trations are typically lower at JFJ and, on average, activity
concentrations in winter are lower than in summer (Kerst-
ing et al. 2020). Over the last ten years the increase in the
baseline 85Kr activity concentration has halted indicating a
stagnant global reprocessing capacity.

Krypton-85 data are used for the assessment and quantifica-
tion of environmental radioactivity and radiation exposure
in Germany and Switzerland (Bundesamt für Gesundheit,
Abteilung Strahlenschutz 2004–2023; Bundesministerium für
Umwelt, Naturschutz, Bau und Reaktorsicherheit 2007–2023).
In addition, knowing the atmospheric concentration levels
of 85Kr is important when employing this isotope for dating
relatively recent groundwaters or investigating groundwater
movement (Meyzonnat et al. 2023). Moreover, tropospheric
85Kr activity concentration can play a crucial role in moni-
toring non-proliferation and detect and deter unauthorized
nuclear activities such as the operation of clandestine nuclear
reprocessing facilities for plutonium production.

2 Discussion of data collected in 2024

A period of slightly elevated 85Kr activity concentrations
early in the year both, at JFJ and Freiburg, coincides with el-
evated reprocessing activities and thus 85Kr emissions from La
Hague (Figure 1a). From March to June emissions were much
lower and activity concentrations at the stations (and also at
Mt Schauinsland near Freiburg) were as low as 1.3 Bq/m3

air
(1.35 Bq/m3 at Freiburg and Schauinsland, respectively). A
reduction of the baseline value is evident in the measured
85Kr activity concentrations, where the absence of spikes and
a convergence of values towards an activity concentration of
approximately 1.3 Bq/m3

air during periods of low reprocess-
ing activities at La Hague can be observed (dashed line in
Figure 1a). In summer, emissions at La Hague resumed, ac-
companied by an increase in the frequency and amplitude
of 85Kr activity peaks measured at the two monitoring sta-
tions. The amplitude of the peaks, given as the difference
between the measured value and a baseline of 1.3 Bq/m3

air, is
higher at Freiburg compared to JFJ by at least a factor of
two. It is also noteworthy that this baseline value is lower
than what we observed in the last decade when a level of
around 1.4 Bq/m3

air was recorded. The general stabilization,
perhaps even decrease of the baseline value is also apparent
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Figure 1: a) Measured atmospheric 85Kr activity concentrations in weekly air samples, collected at Jungfraujoch (3500 m asl)
and Freiburg i.Br. (280 m asl), during the past three years. The red columns represent the monthly emissions from La Hague
(data provided by ORANO, 2024). The dashed line represents a baseline activity concentration of approximately 1.3 Bq/m3

air.
b) 85Kr data for Freiburg i.Br. and the yearly 85Kr emission from La Hague (in arbitrary units) over the last 50 years (dashed
line: long term baseline).

in the long-term record of Freiburg i.Br. (Figure 1b). It in-
dicates a decline in global reprocessing activities and future
measurements may corroborate this trend.
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Internet data bases

Atmospheric krypton-85 activity concentrations. https://
data.mendeley.com/datasets/p32bmw6rgs/1.
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