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The Mercury Cycle
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Global Mercury Pollution

 Mercury is a global pollutant (& a local pollutant)

* Long atmospheric lifetime (0.5-2 yr) of Hg® before deposition

* Sources of Hg emissions:

US Sources Global Sources

H Fossil fuel combustion (power & heating)

Others

(less than 2% each) Metal production (ferrous & non-ferrous)

Coal-fired
Power Plants

Chlor-alkali industry

Waste incineration, waste & other

Artisanal and small-scale gold mining
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Source: U.5. EPA, National Emissions Inventory, 2007?

Other Source: UNEP 2013



Mercury Deposition

R Total Mercury Wet Deposition, 2012 / |
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Sites not pictured:

Alaska 00 3.5 pg/m?
Alaska 05 3.1 pg/m?
Alaska 06 1.9 pgim?
Alaska 98 3.9 pg/im?

National Atmospheric Deposition Program/Mercury Deposition Network
hitp://nadp.isws.illinois.edu



Spatial variability in fish Hg concentrations

* Fish Hg concentrations are spatially variable

* Fish Hg concentrations are not well
correlated with the total-Hg in sediment
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Factors that affect spatial variability of fish Hg

Bioavailable Anerobic
Inorganic Hg Microbiome
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Factors affecting Hg methylation
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Fish contain Hg from multiple sources

* Downstream/wind of contaminated sites the source of Hg pollution can be more difficult to

discern, especially when there are multiple potential sources with different bioavailability
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Methylmercury bioaccumulates/biomagnifies in biota
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Monitoring: water & fish tissue

©

ACS Huthortholce

Optimizing Stream Water Mercury Sampling for Calculation of Fish
Bioaccumulation Factors

Karen ija—Murray,A*'% Paul M. Bradley,* Barbara C. Scudder Eikenberry,® Christopher D. Knightes,!
Celeste A. Journey,” Mark E. Briglmm,l and Daniel T. Button®

us. Geological Survey, 425 Jordan Road, Troy, New York 12180, United States

tus. Geological Survey, Stephenson Center, Suite 129, 720 Gracern Road, Columbia, South Carolina 29210, United States
SUSs. Geological Survey, 8505 Research Way, Middleton, Wisconsin 53562, United States

IU.S. Environmental Protection Agency, 960 College Station Rd, Athens, GA 30605, United States

tus. Geological Survey, 2280 Woodale Drive, Mounds View, Minnesota 55112, United States

*Us. Geological Survey, 6480 Doubletree Avenue, Columbus, Ohio 43229, United States

© Supporting Information

[MeHg], ppm

* BAFs for fish are widely employed for regulatory purposes.
* Mercury BAFs are calculated as: (Hg fish)/(Hg water)

* Paper evaluates the influence of water sample timing, filtration, and
mercury species on the relation between fish and water Hg concentrations

to identify optimum Hg water sampling approaches.

107"

* Recommendation: best fit with fish data for mean annual filtered MeHg
concentrations



Monitoring: water & fish tissue

Water MeHg/THg Translator

Food web
dynamics

' Water [Dissolved MeHg]

MeHg/THg
translator

[Whole water THg]



Questions
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