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Presentation outline

Main focus: Reducing urban regulated sources of nutrients

Overview of phosphorus and nitrogen sources to rivers

Reducing nutrients through wastewater treatment

Reducing nutrients through stormwater controls

Future focus

Questions?
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Phosphorus sources to rivers statewide
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Nitrogen sources to rivers statewide
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Wastewater



Facilities with wastewater discharge permits
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• 729 permitted wastewater treatment 
facilities 

Mix of public, private and tribal WWTFs

80% Minnesotans connected

• 688 permitted industrial discharges

Power generation, mining, food processing, 
manufacturing, water supply, petroleum 
refining, biofuels, transportation 



Wastewater treatment
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Lake and stream impairments from phosphorus
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693 lakes impaired 814 river miles impaired



Phosphorus reductions from WWTFs
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>70% reduction



The largest WWTF
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• Treats ~200 million gallons per day 
• Serves 2 million users



Phosphorus loading in major watersheds
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WWTF Progress on N Goal
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2% increase statewide 
from point sources

2014 Nutrient Reduction Strategy establishes nitrogen reduction goals 



Nitrogen reductions needed from WWTFs
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Nitrogen monitoring requirements

• Every permit has monitoring requirements

• Pond effluent low in nitrate

• Need additional denitrification

Wastewater nitrogen reduction strategies in 
development

• Modified WWTFs can add N treatment voluntarily

• Optimize operations for additional denitrification



Investments in removing nutrients from wastewater
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• 2007-2019:       
$593.5 million in 
phosphorus and 
nitrogen removal 
investments 

• Next 20 years:   
$4.12 billion in 
wastewater 
infrastructure needs

$53.4 million in state grants

$97.2 million in local match

$442.9 locally-raised funding for 
replacing aging infrastructure (incl. 
bonding

Investments for nutrient removal



Stormwater



Sources of nutrients in stormwater

Primary sources of P & N

• Leaves and grass (80% P input)

• Soil particles

• Animal waste, including pets

• Atmospheric deposition

• Road salt
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Stormwater permitting
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Municipal 
stormwater 
permits in 
Minnesota

• Municipal: 251

• Construction: 2,000-2,500/yr

• Industrial: ~4,000

• Not all cities permitted



Tools for controlling nutrients: structural practices

• Constructed basins and 
wetlands

• Infiltration practices

• Filtration practices

• Swales and strips

18



Tools for controlling nutrients: non-structural practices
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• Street sweeping

• Sumps

• Rain barrels

• Road salt management

• Education

Ramsey Conservation District



Protecting degraded waters from stormwater runoff
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Seeing improvement in stormwater discharges
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> 3% improvement

> 3% decline

< 3% change

Flow-adjusted concentration trends, 2008-12



Phosphorus trends in major rivers in Twin Cities
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• Flow-adjusted total phosphorus 
trends 1976-2015

• Met Council study shows decreases 
in phosphorus in Mississippi, 
Minnesota and St. Croix Rivers in 
Twin Cities metro area

• Reflects success of both urban and 
upstream ag practices



Concluding thoughts, future focus

Focus moving forward
• Continue to incorporate phosphorus limits in WWTF permits, 

where applicable

• Develop urban-ag partnerships

• Develop Nitrogen Management Plan

• Greater accountability for stormwater to impaired waters

• Requirement to install stormwater controls when redeveloping
24
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Questions?
• Dana Vanderbosch



Septic systems



Septic systems and nutrients
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