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Road Salt Use in 

Minnesota 

• Novotny, Murphy, 

and Stefan (2008) 
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Impacts of Chloride on Water 

Quality 
• Impaired = more than 2 values over 

chronic value in 3 years or 1 over 
acute value 

 

• 429 nationwide as of 2018 

 

• 50 impairments in MN in 2018 

 

• 39 impairments in TCMA in 2013 
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Groundwater Impairment 

• Minnesota (MPCA, 2013) 

– 27% of shallow wells in TCMA > 250 mg/L Cl- 

– Median Cl- in  

TCMA wells  

5X that in  

rural wells 
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NaCl Salt Use in Minnesota 

Data from Overbo et al. (2019) 

Road Salt = 42% 

Fertilizer Use = 23% 

WWTP = 22% 

Livestock Waste = 6% 
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The True Cost of Chloride 

• “Costs for salt and its application are only about $225/ton, but 
when one considers the damage to infrastructure, automobiles, 
vegetation,  human health and the environment, costs are much 
higher. Estimates of  costs for damage due to road salt, range from 
$803 to $3341/ton and a $2,320 per lane mile per year 
reduction in environmental value.”  

 Source:  “The Real Cost of Salt Use for Winter Maintenance in the Twin Cities Metro Area” by Fortin Consulting, Inc. and the Minnesota Pollution Control Agency.  2014.  

Slide and Images Courtesy: Peter Weiss 
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Adaptation to Reduce Chloride Impacts 

• Management by runoff capture/diversion? 

– Ponds: an opportunity for chloride mitigation?  

– First-flush treatment at street level? 

– Disconnect infiltration BMPs during winter? 

 

• Alternative Road Treatment 

– Non-chloride de-icers 

– Permeable pavements 
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• Acetate-based 
– Potassium acetate (KAc) – Favored: Melting ability 

• Lowest of all acetates (-20 to 32 °F) 

– Calcium magnesium acetate (CMA) 

– Sodium acetate 

• KAc melts ice at lower temps than salt & RSA’s 

• High cost 

• Less corrosive to metals 

• Corrosive to galv. steel, asphalt, concrete 

• Increases BOD, toxicity 

 

Road Salt Alternatives 
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Environmental Field Evaluation 

• Evaluate the decay rate in various environmental 
conditions.  

 

• Sample collection from MnDOT sites:  
– Upstream, meltwater, road runoff and downstream 

• Water quality measurement: 
– Major ions, dissolved oxygen, pH, and conductivity  

– Biochemical oxygen demand and coliforms/E. coli 

• MnDOT is especially interested in Potassium 
Acetate 

Blatnik Bridge Site 
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Environmental Modeling  

• Simulate the transport of De-icer and 
Dissolved Oxygen: 

– Road application  runoff and meltwater 
 soil adjacent to the roadway  to 
receiving water body 

 

• Calibration and verification with field 
measurements 

Duluth Urban Area Watershed (adapted from MPCA) 
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Chemical Toxicity 

• Compile De-icer environmental toxicity data 

– ECOTOXicology knowledgebase 

 

• Conduct toxicity tests on select fauna and flora.  

– Species of fauna and flora relevant to Minnesota 
ecosystem 

– Toxicological endpoints such as LC50, IC50, and EC50 

– With help from toxicology experts at EPA Duluth 
Laboratory 

Image sources from EPA Mid-

Continent Ecology Division 
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•Propylene Glycol (used at 
airports) 

•High cost 

• Less corrosive to metals 

•Negatively impact asphalt and 
concrete 

•High BOD 

Road Salt Alternatives 
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Deicer

Low 

Temperature 

Effectiveness 

(°F)

Relative 

Cost

Relative 

Toxicity

Environmental 

Impacts

Infrastructure 

Impacts

Chlorides

NaCl: 15           

MgCl2: -5          

CaCl2: -15

Low High

Accumulates in the 

environment. 

Impacts water 

quality and aquatic 

flora and fauna

Pavements and 

metals

Acetates

Kac: -26         

NaAc: 0             

CMA: 0

Moderate Moderate Moderate BOD
Pavements and 

galvanized steel

Formates
NaFm: 0           

KFm: -20
High Moderate Moderate BOD

Pavements and 

galvanized steel

Glycols -20 Moderate High High BOD Limited

Succinates Unknown Unknown Moderate Moderate BOD None known

Comparison of Road Salt Alternatives 

Modified from Western Transportation Institute 2017 
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The Friction Maker 

hot sand applicator 

Abrasives 

•Bounce or blown off road 

•More expensive than salts 

•More environmental impact than salts 

• Improvements: 
•Wetted sand (currently with brine) 

•Heated sand (80-250 °C) 

•Can reduce sand use by 50% 
https://julkaisut.vayla.fi/pdf/3200842.pdf 
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Electrically conductive concrete 

tested at Des Moines, IA airport.  
Photos courtesy of Halil Ceylan. 

Pavement Innovations 

•Adding materials to heat pavement  

•Adding deicing agents to pavement 
mix 

•Adding heated pipes to the pavement 

•Applying a hydrophobic coating 
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Microwave Absorbing Particles 

• Ice does not absorb 

microwaves 

• Particles in 

pavement do (e.g., 

taconite) 

• Weakens ice-

pavement bond 

 

Gao et al. 2017 
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Conductive Concrete on Runways 

• U of AR 

experimental 

runway 

conductive 

concrete is 

solar powered. 

 

 

Gao et al. 2017 
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Conductive Concrete to Charge E-Vehicles 

• Talga 
Resources 
plans 
conductive 
concrete 
to charge 
moving 
electric 
vehicles. 

 

 
Gao et al. 2017 
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Conclusions 

• “We have met the enemy and it is us.” Walt Kelly, creator of Pogo 

– Chloride pollution is one challenge created by expanding cities and 
population growth. 

• We need to apply chloride-based salts more judiciously. 

– MnDOT type of techniques need to be more widely applied. 

• Possibly improve management of Spring runoff. 

– Divert to storage tanks or to waste water?  

• Eventually replace chloride-based salts with biodegradable 
alternative salts and/or improved abrasives? 
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Stormwater UPDATES Newsletter 

Signup at http://stormwater.safl.umn.edu/ 
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Questions? 

Andy Erickson, Research Associate 

St. Anthony Falls Lab, University of Minnesota 

eric0706@umn.edu 


