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Minnesota Impaired Waters 2004
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Mercury Exposure Pathway

Source: USEPA, 2004



U.S. Mercury Use and Coal Combustion
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Coal Combustion
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Waters Impaired by 

Mercury in Fish

FCA more restrictive 

than 1 meal/wk (>0.2 

ppm for a size class)
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Methylmercury Criterion for Fish

ƷEPA MeHg Criterion, 0.3 ppm, uses fish consumption 
rate of 17.5 g/d

ƷMPCA MeHg Criterion, 0.2 ppm, uses 30 g/d

ƷThe four FCA categories are unlimited, one meal/wk, 
one meal/month, not to be eaten

ƷMatches 1 meal/week threshold for sensitive 
population

ƷMercury is not just a minor pollutant; it is a major 
health concern potentially causing serious 
neurological problems



The Impaired Waters Process

Do TMDL Study

Evaluate

List

Implement

Assess



Why This Mercury TMDL is Different

ƷAir & water vs only water [e.g. smokestack as LA]

ƷAir deposition vs local watershed

ƷHg moves through the atmosphere and the food web in 
complicated and not fully understood cycles [e.g. multiple 
speciation, bio-accumulation] vs conventional pollutants 
[e.g. D.O. sag]

ƷAir jargon & acronyms different from water jargon, making 
communication more challenging

ƷThis is a multi-year chronic problem vs a shorter term 
chronic or acute problem [i.e. this is an óolder fishô 
problem]



Transport Processes by Region

TMDL REGION
Dominant Mercury Transport 

Process (Determines BMPs)

Northeast (NE) Forest & wetland hydrology

Southwest (SW) Erosion from cultivated land



2005 Minnesota 

Regional Mercury 

TMDLs
Northern Lakes and Forests

Northern 
Minnesota 
Wetlands

Red 
River 
Valley

North Central 
Hardwood ForestNorthern 

Glaciated 
Plains

Western Corn 
Belt Plains

Driftless 
Area

TMDL Regional Area

Northeast (NE)

Southwest (SW)

2004 Minnesota Regional Mercury TMDLs

Minnesota Pollution
Control Agency

Impaired waters 
are highlighted



Estimated 1990 Mercury Loads by 

Region

TMDL 

Region

ATM DEP 

(kg/y)

WWTP 

(kg/y) TOTAL % WWTP

NE 1,127 26 1,153 2.3%

SW 1,621 7 1,628 0.4%

Total 2,748 33 2,781 1.2%



Sand Point Lake 69-617 Northern Pike, 1997

Fish Length, cm

Mercury

Concentration

(mg/kg)
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Target Level & Reduction 

Factor

NE SW

Target fish mercury concentration
0.2

mg/kg

0.2

mg/kg

Mercury concentration for 

standard length walleye (WE4090)

0.572

mg/kg

0.405

mg/kg

Reduction Factor (RF) = 

(WE4090ï0.2) WE4090)
65% 51%

Anthropogenic RF = 

(RF 70%)
93% 73%



Water Point Sources of Mercury ï

Existing, Expanding, & New

ƷWLA not to exceed 1% of total mercury load 

allocation [11 kg/yr]

ƷIn 1990, water point sources about 1.2% of 

total

ƷNew & expanding water sources can expand 

up to the current WLA of 11 kg/yr

ƷMercury minimization plan required



Mercury Deposition Network



Annual Wet Deposition at MN Sites
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Scales of Global Emissions

Global: Hg0

Regional

Local: Hg2+ HgP

3 Scales of Emissions



Total Mercury Deposition is Based on 

Sediment Cores

Engstrom and Swain



Sources of Atmospheric Mercury 

Deposition in North-Central US

2X
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Atmospheric Deposition: 

Sediment Core Findings

Ʒ~70% current Hg deposition in MN from 

anthropogenic emissions (30% global + 40% 

regional)

ƷAnnual atmospheric deposition ~ 12.5 µg/m2

ƷAtm Dep peaked ~1970s in some parts of MN

ƷDeposition now relatively uniform across state; 

no known fish tissue hot spots



Purposeful Use 28%

Minnesota Mercury Emissions

Minnesota

Mercury Emissions (2000)

Coal 46%

Petroleum 5%
Wood 0.3%

Natural gas 0.0% 

Volatilization from disposed products 7%

Municipal solid waste combustion 5%

Smelters that recycle cars and appliances 5%

Sewage sludge incineration 3%

Dental preparations 3%

Crematories 2%

On-site household waste incineration 2%

Recycling mercury from products 1.4%

Fluorescent lamp breakage 0.9%

Medical waste incineration 0.2%

Taconite processing 21% 

Soil roasting 0.4%

Energy 51%

Material Processing 21%

Sources of Atmospheric 

Mercury Deposition to Minnesota

Natural

Emissions

30%

Global 

Emissions

30%

Regional

Emissions

40%

MN Emissions 

(~10%)

Source: Minnesota Pollution Control Agency March 2004

90% 10%



Mercury Emissions: Minnesota
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Mercury Emissions: U.S.
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Mercury Emissions: Worldwide

Source: Pacyna et al. 2003 presentation, Ann Arbor, MI
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Air Sources of Mercury

Ʒ93% Hg reduction required from 1990 levels

ƷThe energy and mining sectors will have 

interim goals that, if not met, will trigger an 

enhanced regulatory approach

ƷIn working toward the goal, we will coordinate 

with national & regional mercury reduction 

activities



Minnesota Mercury Emissions, 1990, 

1995, 2000 and Projected 2005
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The Impaired Waters Process

Do TMDL Study

Evaluate

List

Implement

Assess

Implementation plan fully developed 

about one year after Mercury TMDL 

approved by US EPA; however, must 

meet Reasonable Assurance in the 

TMDL Study



MPCAôs Mercury Reduction 

Program
ƷResearch, Monitoring 

ƷPermitting and Enforcement

ƷOutreach

ƷClancy the Mercury-detecting Dog

ƷMercury Free Zone Program

ƷVoluntary Reduction Agreements

Ʒ73% reduction in mercury 
emissions in MN 1990 - 2005



Meeting WQS

Once reduction goals are 

met, there will still be a 

lag time (MPCA estimates 

no more than 20 years)

before fish are meeting 

WQS



Common Misconceptions about 

Mercury & the Mercury TMDL

ƷWater point sources are a major contributor to 
the mercury problem in the state - NO

ƷState sources are a major contributor to the 
mercury problem in the state - NO

ƷMercury ñhot spotsò in fish in the state are 
common - NO

ƷMPCA policies, including the mercury TMDL, 
have a ñdo nothingò approach to state industrial 
& mining air sources of mercury - NO



Remaining 2005 

Estimated Schedule
Ʒ7/14 -> 7/28 -- Public Informational meetings

Ʒ7/18 -> 8/17 -- 30-day formal Public Notice 

period

Ʒ~ Aug to Sept -- respond to comments 

received

Ʒ~ Aug or Sept -- MPCA Board Information item

Ʒ~ Aug or Sept -- forward draft Mercury TMDL 

to R5 EPA for their review and approval
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Questions?

Edward Swain

651-296-7800

Edward.Swain@state.mn.us

Minnesota Pollution Control Agency


