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Agenda
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– Plenary and Synthesis Theme 

Summary

– South River Presence

–Wrap-up

– Discussion



Plenary and Synthesis Themes

– Themes:

1. How can scientific knowledge contribute to 

the implementation and effectiveness 

evaluation of the Minamata Convention?

2. How is mercury cycling (and 

bioaccumulation) changing in specific places 

in response to perturbations (e.g., climate 

change, remediation, nutrient control, 

urbanization)?

3. How is global mercury cycling changing in 

response to perturbations (e.g., climate 

change, emissions control)?

4. What is the relative risk of mercury 

exposure to human health and wildlife in the 

context of other risks/stressors?
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1. Minamata Convention on Mercury

– August 2017

– Global plan to control Hg and lower 

human exposure 

– Outlines a life-cycle approach to the 

production, emissions, releases and 

the handling of mercury

– Voluntary agreement with provisions 

to bind parties  

• 50 countries have ratified it, with 28 

pending; 40 countries are 

implementing

Source: Selin et al., 2017
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1. Minimata Convention: Global Budget for Uses, 

Emissions and Releases
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Other MeHg mediating elements: Se, Fe, Mn, Cu 

2. How is mercury cycling (and bioaccumulation) 

changing in specific places in response to 

perturbations?

Source: Hsu-Kim et al., 2017



2. How is mercury cycling (and bioaccumulation) 

changing in specific places in response to perturbations?
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Wide range due to 

Hg species / bioavailability 

and to the

habitats and 

associated geochemistry 

of the Landscapes

Figure 1. The cycling of Hg has been studied at a wide variety of aquatic ecosystems that have been perturbed 

by anthropogenic activities. Total Hg and MeHg contents at these sites span several orders of magnitude. The 

concerns or risks of Hg at these sites generally depend on the mobilization potential of Hg from the site as well 

as potential for MeHg bioaccumulation and exposure to wildlife and humans. 

Source: Hsu-Kim et al., 2017



2. Synthesis Highlight: Industrial Point Sources and 

Remediation
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– Remediation Strategies :

• Dredging and excavation of Hg 

hotspots

• Capping and erosion control for 

contamination with broad spatial 

extent

• In situ amendments such as nitrate 

addition, black carbon and ferric 

iron

– Lake Pena Blanca

• Dredged reservoir sediment >0.174 

mg/kg

• Fish levels are higher than pre-

remediation



3. Hg Management Opportunities and Research 

Needs
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– Innovative tools  for source attribution 

– Risk assessment tools 

– Complex biogeochemical Models

– Knowledge of the relative source loadings of Hg (surface vs. terrestrial) 

– Importance of the control of solids transport

– Importance of natural organic matter

– Complex geochemistry 

– Advanced techniques of data analysis



3. How is global mercury cycling changing in response 

to perturbations?

– Use of Hg isotopes continue 

to refine/constrain 

importance of sources and 

processes

– Changes in emissions, climate 

and land use will affect 

human exposure on a global 

scale

• Uncertain as to how… 
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4. What is the relative risk of mercury exposure to 

human health and wildlife in the context of other 

risks/stressors?
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4. Domain 1 – Global change factors influencing MeHg

bioaccumulation in food webs
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4. Domain 2 Example: Economic Drivers of Exposure
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4. Domain 3 – Interacting factors that modulate Hg 

toxicity and risk

• Microbiological factors

• Immunotoxic

effects/interaction with 

pathogens (e.g., malaria)

• Nutrients/co-occurring COPCs

• Genetics
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South River at ICMGP
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South River Presence at ICMGP

– 10 presentations and 6 posters

– Entities presenting:

• DuPont 

• William and Mary

• Waterloo

• Texas Tech

• JMU

• Reed Harris

• Integral

• Smithsonian

• U Michigan

• AECOM
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South River Topics Presented at ICMGP

– Ecotoxicology

• Songbird

– Risk Assessment

• Ecological Risk Assessment

• Relative Risk Model

– Risk Communication

• SRST Outreach

–Measurement Methods

• Porewater concentration 

methods

• Optical methods

– Remediation

• Biochar

• Activated Carbon

• Adaptive Mgt

• Statistical methods for predicting 

responses

– Geochemistry

• Hg isotopes

• Climate influences on 

methylation

–Mechanistic Modeling
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ICMGP “Take Home Messages”

– Controlling Hg on local or global scales likely to remain 

extremely challenging in face of perturbations like climate 

change

– Hg is a global pollutant but there is increased attention on 

industrially-impacted systems

• South River is among the best studied sites

– Acknowledgement of difficulty in remediating aquatic systems is 

growing

• Recognition that invasive remedies are not necessarily the answer

• Amendments continue to show promise
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Questions/Open Discussion
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Thank You

JR.Flanders@aecom.com
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