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Selenium (Se) soil quality guidelines were reassessed based
on the most recent toxicity data. Following interpretation of
the results from 2015-2017 toxicity studies, the ameliorating
effect of sulphate (SO4) was further investigated with the
higher Se concentration range in coarse and fine soils.

The new toxicity data was included in the overall dataset,
consisting of six plant species: alfalfa (Medicago sativa),
barley (Hordeum vulgare), carrot (Daucus carota), cucumber
(Cucumis sativus), northern wheatgrass (Elymus lanceolatus),
red fescue (Festuca rubra), and two invertebrate species,
earthworms (Eisenia andrei) and springtails (Folsomia
candida). These species were tested in coarse and fine

soils under various Se and SO4 combinations, ranging from
<0.3 to 31.2 mg/kg for Se and from 28 to 1,500 mg/kg

for SO4. Benchmark Dose Software (BMDS) was used to
build the dose-response curve and estimate representative
toxicological endpoints for plants and invertebrates.
Endpoints were plotted to derive a Species Sensitivity
Distribution (SSD) as a function of soil texture and SO4
concentration. The 25th percentile from each SSD was used
for ecological guidelines, where Se toxicity depends on SO4
concentration in soil. The reassessed soil guidelines would
improve environmental performance through decreasing
greenhouse gas emission (by decreased remediation
volumes). In addition, they would improve conservation
efforts and reduce instances where remediation would
generally be required because of guideline exceedances,
although Se may not pose unacceptable risk to the
environment or human health. This research was made
possible through funding provided by the Petroleum
Technology Alliance Canada (PTAC).
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