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Environmental fate of glyphosate on
Swedish railways
- results from environmental monitoring
RESULTS
Glyphosate and AMPA were
detected in 16% and 14%,
respectively, of groundwater
samples taken from directly
beneath the track, with the EU
GQS of 0.1 µg/l exceeded in 6
and 4% of the samples. The
highest concentrations detected
in individual samples were 7.0 µg
glyphosate/L and 1.1 µg AMPA/L.

CONCLUSION
o Glyphosate and AMPA
regularly reaches shallow
groundwater directly below
the railway track
o Lateral mobility in the
groundwater zone appears
limited
o No accumulation of
glyphosate over time in the
ballast/subgrade
Monitoring program
Monitoring wells (3-6 per site) were
installed at a total of 12 different
railway sites during two time
periods, 2007 to 2010 and 2015 to
2019. Sampling of each well was
typically conducted 3 times/year.
A total of 603 groundwater
samples were analyzed for
glyphosate and AMPA content. In
addition, 645 soil samples were
analysed during the latter period.

Left: Map showing the location of monitoring sites. S1–S4
were used from 2007 to 2010. S5–S7 were used only in
2007. S8 was used only for field experiments and S9–S13
were used from 2015 to 2019.
Right: Principal placement of monitoring wells at each site.

Yearly average concentrations of glyphosate (A) and AMPA
(B) in groundwater samples from directly beneath the track,
reference wells and down-gradient wells ± standard
deviation. The dotted line shows the reporting limits (RL) of
the commercial labs.

Treatment of monitoring sites
Sites were generally treated with
an herbicide spraying train and
an application rate of 1800 g
a.e./ha. However, during the
second time period, a weed
detection system was active on
the spraying train during
application in an effort to better
reflect real life usage. This
resulted in an uneven spray
pattern where only parts of the
railway surface was treated.
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Lateral transport in the
groundwater zone was limited
with glyphosate and AMPA only
detected in 1 to 3% of samples
from outside the track area itself,
and with no difference between
reference and down-gradient
sampling wells.
Higher concentrations overall
were detected in 2018, which
was an unusually dry year in
Sweden. Drought, followed by
heavy rainfall may be an
explanation.
Concentrations in soil samples
reflected applied amounts but
varied highly. No indication of
accumulation of glyphosate or
AMPA over time was seen.

