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The Beginnings of Water 
Quality Management

• Lake Erie



Lake Erie Fishery
• Yellow perch
• Walleye



Changing Water Quality

• Noxious algal blooms

• Cuyahoga River Fire



“…even a great lake can die.” (Time, 1969)
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Water Quality Impairments

• Low Dissolved 
Oxygen
– High nutrient 

inputs
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Efforts to Improve Water Quality

• Reduce nutrient inputs 
to a “background” 
level



Clean Water Act (1972)

• States (MPCA) must:
– Identify beneficial uses of 

water resources

– Set water quality standards to 
protect beneficial uses

– Assess condition and identify 
impaired waters

– Restore impaired waters



How do we determine “impairment”?

• Beneficial Uses 
(CWA)
– Swimable
– Fishable
– Drinkable

• Safe Drinking Water Act

• Minnesota Beneficial 
Use Categories
– Aquatic life
– Consumption
– Recreation
– Drinking water
– Agriculture
– Wildlife and other uses



Water Quality Standards

• Water quality condition that will 
facilitate beneficial uses
– Public perception

• Total Phosphorus
– 40 or 60 ug/L

– Toxicity testing
• 4-5 mg DO/L

– Ecological condition
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303d List

• 303d section of 
CWA
– States must identify 

all impaired waters
• 2,575 impairments in 

MN
• ~40% of MN waters



Likely Impairments in the 
Elm Creek Watershed

• Elm Creek 
– Dissolved Oxygen
– Chloride ?

• Ave. 531 mg/L at Hamel

• Rush Creek
– Impaired biota

• Fish IBI ~35

– Bacteria ?
• E. Coli 80-2,500 counts

• Diamond Creek
– Impaired Biota ?

• Fish IBI ~10

– Bacteria ?
• E. Coli 50-2,500 counts

• Diamond Lake
– Nutrients

• French Lake
– Nutrients

• Fish Lake
– Nutrients

• Weaver Lake
– Mercury

• Rice Lake
– Nutrients ? 

• TP ~ 178 ug/L

• Henry Lake
– Nutrients (2008)

• Cowley Lake
– Nutrients

• TP ~3800 ug/L (CAMP)





• Total Maximum Daily Load
– Maximum amount of pollutant that can be received by (or 

discharged into) a waterbody without impairing beneficial 
uses

• Beneficial Uses       Water Quality Standards       TMDL

What in the heck is a TMDL?



TMDL “Equation”

TMDL = �  WLA + �  LA + MOS + RC

WLA = Wasteload Allocation (Point sources)

LA = Load Allocation (Nonpoint sources)
MOS = Margin of Safety
RC = Reserve Capacity



TMDL Process

TMDL = �  WLA + �  LA + MOS +  RC

1000  =    800 +  600 +  100  + 100

1000  =    500 +  300 +  100  + 100
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“Results” from the TMDL Process

• Identification of Wasteload Allocations (WLAs) and Load 
Allocations (LAs)
– National Pollution Discharge Elimination System (NPDES)

• Stormwater Pollution Prevention Plan (SWPP)

• Wasteload Reduction Goal
– e.g., lbs. of P or mg/L of BOD

• Stakeholder Process
– Who is/should be responsible for wasteload reductions?



Watershed-based TMDL
• Phase I (2009 – 2010)

– DO impairment in lower Elm Creek



Watershed-based TMDL
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– Biotic impairment in Rush Creek and 

Nutrient Impairment in Henry Lake
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Nutrient Impairment in Henry Lake

• Phase III (2011 – 2012)
– DO impairment in upper Elm Creek 

and Nutrient Impairment in Rice and 
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Watershed-based TMDL
• Phase I (2009 – 2010)

– DO impairment in lower Elm Creek

• Phase II (2010 – 2011)
– Biotic impairment in Rush Creek and 

Nutrient Impairment in Henry Lake

• Phase III (2011 – 2012)
– DO impairment in upper Elm Creek 

and Nutrient Impairment in Rice and 
Fish Lakes

• Phase IV (2012 – 2013)
– Nutrient impairment in Diamond and 

French Lakes

• Phase V (2013 – 2014)
– Develop a comprehensive TMDL and 

Implementation Plan for the Elm 
Creek Watershed



Implementation Plan
• Raingardens

• Buffer strips
• Manure management

• Runoff management
• Education and 

outreach



Funding
• Anticipated total project cost - $460,500

• Phase I – Partially funded (~$88,000)
– Elm Creek Watershed Commission ($20,000/yr)
– MPCA ($35,000)
– Three Rivers Park District (~$50,000/yr; in-kind)

• Phases II through V
– Ongoing contributions from the Watershed 

Commission and Three Rivers
– MPCA contributions

• TMDL program
• Constitutional Amendment Funding (?)



Questions ?
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