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Background
As the DuPont team moves into the remediation stage for the South River, sediment
amendment with sorbents has emerged as one promising tool. Candidate materials
range from expensive thiol SAMM nanoparticles, to fabricated iron sulfide
nanoparticles, to Exponent’s moderately priced Sedimite, to low-cost biochars. The
ongoing Wertman pond amendment trial and results from the VIMS 2013 study indicate
that Cowboy biochar is a viable candidate for final remediation activities. A previous
South River study (Bundschuh et al. 2011)1 and the assays from the VIMS 2013 study
suggested that Sedimite might have the drawback of reducing detrital processing in the
detrivory-dominated South River.
The VIMS 2013 study documented general shifts in both bioaccumulation and
detrital processing at 0, 1.5, 3, and 6 months after sorbent mixing with Dooms Crossing
sediment. Bioaccumulation was significant after 10 days of exposure to sediments but
sediment amending did reduce the degree of bioaccumulation. The influence of
sediment-amendment mixture ageing on efficacy was not definitive at the end of 2013
study although there did seem to be a decrease in efficacy with time. Explicit
bioaccumulation modeling and relative bioavailability estimation were needed to clearly
define any remediation-associated bioaccumulation reduction.
The freshwater amphipod, Hyalella azteca, was selected as the model
collector/shredder for the VIMS studies because it is a common North American
collector/shredder, is used widely for ecotoxicological studies, and was used
successfully by the VIMS team for an initial study of South River remediation with
Sedimite (Bundschuh et al. 2011). It represents the epibenthic invertebrate guild that
dominates the base of the South River food web. It is amenable to field exposures in
small screened enclosures so that it can potentially be used for future in situ postremediation studies.
Specific 2014 Objectives
1. To model mercury bioaccumulation from contaminated sediments2, determining the
decrease in bioavailability of mercury in sediments amended with Sedimite, or one
of three size-grades of Cowboy biochar (<0.25mm, 0.25-1mm, and 1-2mm sieved).
Bioavailability is estimated relative to that of unamended sediment.
2. To model mercury bioaccumulation and estimate relative bioavailability from
sediments 0, 2 and 4 months after amendment of the sediment. The intent is to
document any decrease in efficacy with time.
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Sediments used in these 2014 assays were collected by Scott Gregory and Richard Landis at the Augusta Forestry
Center during the spring of 2014. The mean total mercury in this sediment was 13.7 ug/g DW (SD = 4.7, n = 20).
Organic matter, measured as percentage weight loss on ignition, averaged 8.3% (SD = 1.6%, n = 5).
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