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Technical Advisory Team 
The Technical Advisory Team (TAT) is a group of government partners (tribal, federal, and state) and scientists 
(Table 2) whose primary role is to provide technical, scientific, and policy expertise to the MPCA project team. 

Table 2. Technical Advisory Team members 

Name Affiliation 
Donalea Dinsmore Wisconsin Department of Natural Resources 
Joel Hoffman Great Lakes Toxicology and Ecology Division (GLTED), EPA 
Nate Johnson University of Minnesota–Duluth 
Tyler Kaspar 1854 Treaty Authority 
Dave Krabbenhoft U.S. Geological Survey (USGS) 
Open Great Lakes Indian Fish & Wildlife Commission 
Ken Powell Board of Water and Soil Resources (BWSR) 
Paul Proto EPA Region 5 
Nancy Schuldt Fond du Lac Band of Lake Superior Chippewa 
Christine Urban EPA Region 5 
Trent Wickman  Superior National Forest, United States Department of Agriculture 
Kevin Kirsch Wisconsin Department of Natural Resources 
Xiaochun Zhang Wisconsin Department of Natural Resources 

Technical Advisory Team role  
• Provide technical expertise and input to support completion of the primary project components: 

• Science of mercury methylation and its transport and transformation throughout the St. Louis River 
Watershed. 

• Identification of mercury and methylmercury sources in the St. Louis River Watershed. 
• TMDL development for EPA approval. 
• Identification of implementation strategies.  

• Review materials produced by the MPCA project team. 
• Participate in meetings to discuss project progress and provide technical input, with a focus on the 

project work plan, technical approach to TMDL development, and TMDL report. 

Logistics 
• Meetings: Regularly, likely every six weeks, but will vary based on project activity. 
• Decisions: MPCA will request technical input from this group. The decision-making process is primarily 

by group consensus, with MPCA having the final decision-making authority.  
• Documentation: Documentation of meeting agendas, minutes, work plans, and work products is 

maintained by the MPCA project team. The project team will also maintain documents shared on the 
project’s webpage. 

St. Louis River Watershed mercury TMDL Public Forum  

Public Forum role 
The Public Forum is how the public will learn about the St. Louis River Watershed mercury TMDL and be able to 
ask questions of the MPCA and contribute input. All interested members of the public will have the opportunity 
to review project components and provide input through a variety of means.  

• Who: All members of the public interested in mercury in the St. Louis River Watershed. 
• Role: Review and provide feedback on materials at key milestones and discuss at scheduled forums. 
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Logistics 
• Information from TAT meetings will be made available on the project website and communicated, 

approximately quarterly, through GovDelivery after the public project kick-off. 
• Meetings at key milestones (e.g., mercury impacts and science; mercury sources and movement in the 

St. Louis River Watershed; TMDL calculations and mercury reduction options). The MPCA project team 
and TAT will develop agendas for each meeting with clear goals for sharing information and gathering 
input from this group.  

• The MPCA project team will share how the input received from the Public Forum is being considered. 

Deliverables  
Project deliverables include technical deliverables and additional deliverables such as reports, updates, and 
information for the public. Deliverables will be provided by the MPCA project team through the MPCA website 
and GovDelivery. 

• Technical deliverables: 
• Draft mercury source assessment. 
• Draft and final TMDL calculations. 
• Draft and final TMDL report (including technical support document, source assessment, TMDL 

calculations, reasonable assurances and a general implementation section). 
• Additional deliverables: 

• Meeting agendas and minutes. 
• TAT presentation materials and other work products. 
• Presentation materials for the Public Forum. 

Out of scope 
TMDL Implementation—The TMDL establishes the allowable mercury loads and identifies strategies or types of 
actions intended to reduce mercury in fish. The MPCA, along with input from the external engagement groups 
described in this charter, will propose implementation strategies in the TMDL report. However, the TMDL report 
does not specify which implementation actions will be taken to reach the goals. 

Wild Rice/Sulfate—The toxicity of high sulfate concentrations on wild rice is a concern in the St. Louis River 
Watershed, but the impact of sulfate on wild rice is not in scope for this effort.  
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Timeline 

Saint Louis River Watershed 
Mercury TMDL project 
element 

SFY 2021 SFY 2022 SFY 2023 SFY 2024 SFY 2025 SFY 2026 SFY2027 

CY 2020 CY 2021 CY 2022 CY 2023 CY 2024 CY 2025 CY2026 

3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
Communications                                              
Prepare Communications 
Plan & Project Charter     X X                                         
Send MPCA Letter to Tribes       X                                         
MPCA Project Team Meetings 
(monthly)       X X X X X X X X X X X X X X X X X X X X X X X 

Technical Advisory Team 
Meetings (6–8 weeks)       X X X X X X X X X X X X X X X X X X X X X X X 
Public Forum (kick-off 
meeting, meetings at key 
milestones, quarterly 
updates)               X X X X X X X X X X X X X X X X 
Public Notice and Public 
Meeting                                          X X    
TMDL development                                              
Develop Work Plan & 
Modeling Approach X X X X X X X X   X                               

Modeling             X X X X X X   X X                    
Source Assessment—Evaluate 
Data and Modeling                   X X X X                        

Develop Allocation Approach                   X X X X                        

TMDL Calculations and 
Reduction Scenarios                    X X  X X                      
Prepare TMDL Report                   X X X X  X  X                 

MPCA and TAT Report Review                          X 
 
X  X X              

TMDL EPA Preliminary Review                                    X  X         
TMDL Public Notice & 
Responses                                      X  X  X    
TMDL EPA Approval                                            X X  

SFY: State fiscal year 
CY: Calendar year 





St. Louis River Watershed Mercury Total Maximum Daily Load 
Public Forum #2

June 6, 2023



Agenda

• Progress since Public Forum #1

• Where does mercury come from in the St. Louis River 
Watershed?

• Where is the total mercury likely to become 
methylmercury?

• How do the relative loads of total mercury and 
methylmercury from the different sources vary across 
the watershed?

• How will this information be used in the TMDL?

• Next Steps



Progress Since Public Forum #1

• Published Public Forum 1 Summary Report on MPCA website

• Published St. Louis River Watershed Mercury TMDL study Frequently Asked Questions on MPCA website

• Completed preliminary source assessment

• Compiled a citation list for the SLRW Mercury TMDL on MPCA website

• Set up online system for the public to ask questions and comment on the project

• Drafted memo describing approach to meeting Minnesota, Wisconsin, and Fond du Lac Band water quality 
standards in the mercury TMDLs

• Drafted mercury in stormwater literature review to explore options to address stormwater in the mercury TMDLs

• Presented the work at Twin Ports Freshwater Folk

• Participated in interviews with Agate for their story on this project

https://app.sharebase.com/#/document/835760/share/185-L2gBD-abJM--Tk3RPBq-MjoGuVc0
https://app.sharebase.com/#/document/881730/share/185-L2gBD-abJM--Tk3RPBq-MjoGuVc0
https://app.sharebase.com/#/document/877278/share/185-Rg9Mu65075--lfGbYeYa3msX82aI
https://seagrant.umn.edu/events/twin-ports-freshwater-folk-mercury-st-louis-river-watershed
http://www.agatemag.com/2023/02/trying-again-to-tackle-mercury-in-the-st-louis-river/


Where does mercury come from?

4Image Credit: The Dragonfly Mercury Project (usgs.gov)

https://wim.usgs.gov/geonarrative/dmp/


St. Louis River Watershed

• Large watershed >9000 km2 and largest 
tributary to Lake Superior

• Land cover dominated by deciduous 
forest and peatlands

• Fond du Lac Tribal Nation borders St. 
Louis River – subsistence fishing

• Largest freshwater estuary on US side 
Lake Superior

• Mesabi Iron Range in northern part of the 
watershed Photo Credit: Randen Pederson



Impairment Type Streams Lakes

Water column Hg N = 18 N = 4

Fish tissue Hg N = 25 N = 28

Total = 75 N = 43 N = 32



What is a Total Maximum Daily Load (TMDL)?

• Planning tools for 
improving water 
quality

• Identify sources & set 
limits on pollutants 
entering waterbodies

• Management goal: fish 
consumption



St. Louis River and Cloquet River Sub-Watersheds

• Large watersheds divided into 15 sub-
watersheds based on hydrology

• Sub-watersheds vary in area, dominant 
land cover types, and the number of 
wastewater sources 
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Data used for Watershed Model

• Land cover classifications

• Atmospheric deposition data

• Water chemistry data

• Mercury, methylmercury, dissolved organic 
carbon, and sulfate concentrations

• Wastewater discharge monitoring data

• Fish tissue data (used in next stage of 
analysis)



Land Cover Types

10 Land Cover Types

• Forest – contains deciduous, 
evergreen, mixed

• Wetlands

• Peatlands

• Drained Peatlands

• Shrub/Grassland

• Pasture

• Agriculture

• Developed

• Open Water

• Barren/Mine Pit

Drained Peatlands



Atmospheric Deposition

• Primary source of total 
mercury to watershed

• Accounted for in model in 2 
ways:

1. Direct deposition to surface 
of lakes and streams in 
watershed 

2. Deposition to land cover 
types and runoff into water 
bodies



Modeling Mercury Transport with 
Dissolved Organic Carbon



Model Questions

• Does the model account for higher sulfate concentrations in some parts of the 
watershed?

• Yes – studies have shown sulfate can be important for methylmercury production

• In areas of the watershed with higher sulfate concentrations, more methylmercury per 
organic carbon concentration

• Does the model account for all variables that affect methylmercury 
production?

• No – many variables affect mercury methylation rates

• Missing processes that may occur in riparian areas



Land Cover Runoff

WEATHER

Atmospheric
Deposition

Model creates hourly simulations of 
stream flow, organic carbon, and mercury

Industrial and 
municipal 
wastewater

Bioaccumulation 
in fish tissue

Rivers, streams, and lakes

Models ground truthed against monitoring data

Model 
Structure



Where does the total mercury come from?

Overall Watershed 
Source Results

- Total mercury average 
annual load

- Land cover runoff 
originates as 
atmospheric deposition

*Preliminary Load Estimates

Forest
44%

Developed
9%

Agriculture
3%

Peatland
9%

Drained peatland
10%

Wetland
10%

Other (barren, 
shrub, water)

2%
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Where is the total mercury likely to become methylmercury?

Overall Watershed 
Source Results

- Methylmercury average 
annual load

*Preliminary Load Estimates
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Total mercury vs. methylmercury average annual load

*Preliminary
Load
Estimates

MethylmercuryTotal mercury



What is the geographic variation of total mercury loads?

Total Mercury
Annual Loads (g/yr)

Total Mercury
Annual Area Loading Rates (mg/ha-yr)

*Preliminary Load Estimates



Why are those sub-watersheds high in total mercury?

• Highest loads

• Largest sub-watersheds by area

• Primary land cover is forests and wetlands/peatlands/drained peatlands; 
also surface water

• Highest loading rate

• Primary land cover is developed



Preliminary Wastewater Total Mercury Loads

• Industrial & municipal wastewater

• St. Louis River below Fond du Lac 
sub-watershed 

• Wastewater is a small source of 
mercury overall relative to land 
cover runoff loads

*Preliminary Load Estimates



What is the geographic variation of methylmercury loads?

Methylmercury
Annual Loads (g/yr)

Methylmercury
Annual Area Loading Rates (mg/ha-yr)

*Preliminary Load Estimates



Watersheds with high percent area of drained peatlands

Draining of peatlands increases water flow and thus mercury to downstream water bodies, so areas with 

high percent of ditched peatlands are larger sources of methylmercury



Why are those sub-watersheds high in methylmercury?

• Highest loads

• Largest 3 sub-watersheds by area

• Primary land cover is forests and wetlands/peatlands/drained peatlands

• Highest loading rate

• Primary land cover is drained peatlands, peatlands, wetlands



Take Home Messages

Overall

• Atmospheric mercury deposition is processed differently by land cover type

• Most of the land cover is forests and wetlands/peatlands/drained peatlands; most of the mercury 

comes from these areas.

Total Mercury

• Developed land cover has a high rate of total mercury loading on an areal basis, leading to high 

rates of mercury runoff in and around Duluth.

• Direct atmospheric deposition to surface waters is also a substantial source 

• Wastewater is a relatively small source

Methylmercury

• Drained peatlands have high rates of methylmercury loading on an areal basis, leading to high 

rates of methylmercury runoff in the Whiteface River and Stony Creek subwatersheds

• Draining of peatlands increases water flow and thus mercury to downstream water bodies



How will the mercury source information be used in the 
TMDL?

Total 
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allowed from 
each source and 
how much needs 
to be reduced? 

A B C

A B C



How will the mercury source information be used in the 
TMDL?

Total 
Allowable 

Load

Source 
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Allocations & 
Reductions
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How much 
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can the water 
bodies receive and 
still meet water 
quality standards? 

How much 
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allowed from 
each source and 
how much needs 
to be reduced? 
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• Mercury source load calculations for St. Louis River Estuary

• Draft TMDL calculations to meet water quality standards

Next steps



jennifer.brentrup@state.mn.us

andrea.plevan@state.mn.us

Contact Information



Thank you!
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