Using a fish-based metric to track remediation and restoration
effectiveness In Pickle Ponds and Ponds Behind Erie Pier
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ABSTRACT RESIDENT FISH

In the St. Louis River estuary historical sediment contamination from mercury, dioxins, PCBs, and
PAHSs, have resulted in several beneficial use impairments (BUISs).

« As a result of the BUIs, the St. Louis River estuary is currently the second-largest area of concern
(AOC) in the United States. Remedy and restoration effectiveness research initiatives are working
to develop useful metrics to measure both the progress and success of AOC projects.

« Ponds Behind Erie Pier (PBEP) is a priority remediation site due to a wide array of contaminants
of concern, including both organic and metal contaminants.

« Pickle Pond (PP) is a remediation and restoration site that is both contaminated and ecologically
degraded. To measure remedy and restoration effectiveness, it is necessary to document both
baseline and reference conditions before the start of the project.

« Once PBEP and PP undergo cleanup work and if future environmental monitoring indicates
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Figure 1. A) PBEP and PP are small embayments with historical contamination receiving mostly
stormwater through hydrological connections on the Minnesota side and Wisconsin side of the
estuary, respectively. Both sites are sheltered coastal wetlands of ecological importance, making it a
priority for local agencies to improve environmental conditions and ecological health.
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D) PBEP is a priority remediation site due to a wide array of contaminants of concern, including both
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Figure 2. Baseline conditions have been established for both PBEP and PP, are spread across the Figure 7. A) Total mercury and methyl mercury concentrations in Northern Pike, Yellow Perch, and Odonate nymphs from five
entire aquatic ecosystem, and contain a variety of different metrics. stations within Erie Pier Pond. Increases in total mercury significantly increase in Northern Pike in comparison to food items

(odonates). Methylation of inorganic mercury produces organic methyl mercury, which is biomagnified in food webs.
B) PCB concentrations in Northern Pike, Yellow Perch, and Odonate nymphs from five stations within Erie Pier Pond.
BACI SAMPLING DESIGN Increases in PCBs significantly increase in Northern Pike and Yellow Perch in comparison to food items (odonates).
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Figure 3. Using our baseline conditions, we focused on utilizing the BACI sampling design. The
principles that this design centers around are that anthropogenic disruptions located in the targeted
site(s) cause an altered configuration of change from before to after it starts and is then compared to
changes that occurred naturally at the control site. In practice, this means that samples are taken at
replicated, random intervals of time before and after the restoration starts. This allows us to monitor

any other coincidental fluctuations in either location and document changes that are not caused by
restoration effects. U.S. Environmental Protection Agency
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