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LAMP and Great Lakes Restoration Initiative





Annex 3 
mercury strategy



Annex 3 strategy actions



82% 
reduction

Cleveland Cliffs Taconite 
Processing Facility, Silver Bay, MN

Mercury releases to air and water in basin 1990 - 2015



Basin mercury deposition concentrations 1996-2019

-1.57%/year
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Landscape sensitivity to mercury deposition



Mercury in Great Lakes sediments







Mercury in Great Lakes whole fish



Mercury in 
Lake Superior 
lake trout fillets



Mercury in Great Lakes fish



Mercury in Great Lakes sediments and fish



Zones of mercury methylation on landscape

• Water residence time and flow pathways of runoff

• Land cover

• Affects dry deposition rates

• Affects degree of interaction between water and both methylating and non-methylating soils

• Land-use

• Sediment transports – in watersheds with mostly ag and erodible soils, contribute larger 
amounts of Hg to sites of methylation than forested watersheds

• Forestry operations shown to increase the load of MeHg to the aquatic ecosystem

• Wetlands in watershed may also produce MeHg which could be 
transported to the reservoirs



Mercury loading from Lake Superior tributaries



Effect of wetlands on the watershed

Large wetland areas in the watershed will increase methylmercury:

• More microorganism activity resulting in more humic acid, or tannic acid 
material, dissolved organic matter, leaching out of the wetlands

• Abundant hydrologically connected wetlands contributes to MeHg production



LAMP projects

Projects underway:
• Mercury load monitoring in ditched peatlands
• Mercury in Lake Superior sediments

Projects under consideration:
• Mercury load monitoring in lake superior tributaries
• Identifying isotopic signatures of mercury in fish, air, and sediment to 

characterize fate and transport of mercury in Lake Superior Basin



Monitoring
mercury
loading
from 
peatlands



Monitoring mercury loading from peatlands



USEPA Great Lakes Sediment Surveillance Program (GLSSP)

• Project will measure mercury and other persistent bioaccumulative 
toxic contaminants in Great Lake sediments

• Spatial and temporal trends, advancing understanding of contaminant 
fate and transport processes



Mercury load monitoring in Lake Superior tributaries

Monitor total mercury and methyl mercury in ~20 Lake Superior tributaries:

• US and Canada

• Understand sources of methyl mercury to Lake Superior

• Compile with empirical data and assess temporal trends

• Identify landscapes and ecosystems that are drivers of MeHg loading

• Establish management recommendations



Mercury source identification via isotopes

Isotope ratios in mercury sources need to be established to tease out 
source contributions of mercury to Lake Superior fish:

• Identify mercury isotopes in air, and mercury isotope composition in rain, snow, 
and runoff in Lake Superior Basin

• Identify a signature for taconite industry 

• Conduct targeted sampling of air and soils/sediments in downwind trajectory of 
several taconite production facilities

• Integrated one-week air samples collected from 4 locations at 6-week intervals for1 year

• Soil and sediment samples will be collected from 25 locations in around the iron-processing 
facilities



Recommendations



Thank you!

Jesse Martus

jesse.martus@state.mn.us
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