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Presenter
Presentation Notes
Thank you all for joining us today to talk about issues facing cold climate states. We are glad to be here to share the challenges facing MN.



Chloride & Water Quality  



What’s the problem with salt? 

• Chloride is a permanent pollutant 
o Cannot be treated or filtered 

with traditional BMPs 

• 78% of the chloride applied in the 
TCMA is retained here (Stefan et al. 2008) 

• Chloride concentrations in streams 
in the Northern US have 
approximately doubled from 1990-
2011 (Corsi et al. 2015) 

• Contaminates groundwater  

 

 
 

 

1 tsp. of road salt pollutes  
5 gallons of water 

 

Presenter
Presentation Notes
In MN 75% of people rely on groundwater for drinking water.



• Chloride is toxic to aquatic life  

o 230 mg/L- long-term 
o 860 mg/L- short-term 

• Chloride can disrupt the natural 
mixing process in lakes 

• Impacts vegetation and wildlife 

• Corrodes road surfaces/bridges 
and damages reinforcing rods 

• Potential human consumption 
concerns 

 

What’s the problem with salt? 



Sources of Chloride 



Public Safety: Winter Salt 
 

ó Safe roads, parking lots and 
sidewalks are essential 

o Public expectations are difficult 
to meet 

ó Currently no alternative de-icer 
without negative impacts to the 
environment 

ó Fear of slip and fall lawsuits 

ó 349,000* tons of salt applied 
each year in the TCMA (*purchasing 
records) 

 



Chloride in the Twin Cites 
Metropolitan Area 

Presenter
Presentation Notes
The TCMA includes 186 cities and townships and a population of approximately 3 million people (5.3 million statewide pop.). 
It covers approximately 3,000 square miles with about one-third in urbanized areas. It is a vibrant and growing community. The area is fortunate to be home to nearly 1,000 lakes and wetlands, small streams and large rivers, as well as shallow and deep groundwater aquifers. These water resources hold high value to the community and visitors to the area. 
The Twin Cities receives approximately 54 inches of snow each year on average. The thousands of miles of streets and highways in the TCMA, along with parking lots and sidewalks, must be maintained to provide safe conditions throughout the winter.



Chloride in Surface Waters 

ó 19 lakes, 14 streams and 4 
wetlands impaired for chloride  

ó 39 waters determined to be 
“High Risk”  
o Values ≥ 207 mg/L or at least one 

exceedance  

ó Increase in chloride in  
Mississippi, Minnesota and St. 
Croix Rivers (Metropolitan Council 2014) 

cityparksblog.org 

en.wikipedia.org/wiki/Interstate_Park 





Long-term Chloride Trends in Lakes 

Lake Period Percent change/year Trend Description 

Beaver 1984-2014 +2.42% Increasing 

Bennett 1984-2014 -- No trend 

Calhoun 1991-2014 +1.74% Increasing 

Carver 2004-2014 -- No trend 

Como 1984-2014 -- No trend 

Gervais 1983-2014 +3.72% Increasing 

Hiawatha 1994-2014 -- No trend 

Johanna 1988-2014 +3.37% Increasing 

Keller (Main Bay) 1983-2014 +3.85% Increasing 

Kholman 1983-2014 +3.62% Increasing 

Lake of the Isles 1991-2014 -- No trend 

Loring 1995-2014 -- No trend 

McCarron 1985-2014 +2.41% Increasing 

Powderhorn 1994-2014 -- No trend 

Silver 1979-2014 +2.92% Increasing 

South Long Lake 1984-2014 +3.66% Increasing 

Spring 1995-2014 +4.34% Increasing 

Tanners 2004-2014 +3.63% Increasing 

Valentine 1990-2014 +5.56% Increasing 

Wabasso 1984-2014 +1.92% Increasing 

Wakefield 1984-2014 -- No trend 

Wirth 1994-2014 +2.49% Increasing 

Presenter
Presentation Notes
Analyzed TCMA lakes with a long record of available chloride data (minimum of 10 years).
Found that 14 lakes out of 22 show increase in chloride concentration, the other 8 lakes showed no trend.



Chloride in Groundwater 

• Shallow groundwater in the TCMA 
is impacted by high chloride 
concentrations 

• 30% of shallow monitoring wells in 
the TCMA above standard (230 mg/L) 

• About one-third of wells showed 
increased concentrations over 
time 

• Impact on baseflow 
concentrations in surface waters 
 
 

Land Use Chloride 
(mg/L) 

Residential 45 
Commercial/ 
Industrial 60 

Undeveloped 15 

Presenter
Presentation Notes
The MPCA evaluated groundwater data across the state.
Shallow groundwater will eventually either discharge to surface waters or move down to deeper aquifers that contain water that is used for Minnesota’s drinking water supplies. If continued trends of increasing chloride in shallow groundwater persist, higher concentrations in deep aquifers will eventually occur, which could result in higher water treatment costs or restrict its use for drinking water supplies (MPCA 2013).
Natural Background conditions of chloride determined to be 18 mg/L.




Presenter
Presentation Notes
Red and Yellow indicate chloride concentrations at or near the drinking water recommendation of 250 mg/L.
Most of those locations are urbanized areas.



TCMA Chloride Management Plan 

Presenter
Presentation Notes
Spent the last 5 years working with local stakeholders to develop a plan to reduce salt use across the TCMA. 



Goal of the CMP 



MPCA 
project 
team 

Inter-Agency Advisory 
Team 

MPCA, MnDOT, Met Council, 
BWSR, DNR, USGS, Dept. of 

Health, U of M 

Technical 
Advisory 

Committee 
WMOs, WDs, Cities, 

Counties, MnDOT 

Outreach Group 
WMOs, WDs, MS4s, road salt 

applicators, Citizens  

Implementation 
Plan Committee 

Winter Maintenance 
Professionals, Cities, 
Counties, MnDOT, 

WMOs/WDs 

Education & 
Outreach 

Committee 
MPCA, MnDOT & 

local education 
specialists 

Monitoring 
Sub-Group 

MPCA, DNR, Met 
Council, USGS, local 

partners 

Technical 
Expert Group 

Hands-on road salt 
applicators and 

suppliers 

Presenter
Presentation Notes
Here is our current structure for working together with all stakeholders.  We are truly seeking a stakeholder driven process for this project. Winter maintenance professionals are an integral component to these stakeholder groups.
Currently about 115 stakeholders on the various teams. We have had over 20 stakeholder meetings since 2010 and I have presented at about 20 events/meetings to discuss the project.
TAC meetings: 5 since Fall 2010-current
MSG meetings: 4 from Fall 2010-Spring 2013
IPC meetings: 2 since Summer 2012
EOC meetings: 4 since Fall 2011
IAT meetings: 3 since 2010
Meeting presentations and notes available at project website.



Protection and Restoration Strategy 

ó Provide high level strategies for reducing chloride 
ó Winter Maintenance Assessment tool to allow for 

detailed BMP selection tailored to each program 
ó Included some tried & true BMPs for consideration 
ó Offer non-traditional strategies for consideration 
ó Provide suggested training opportunities 
ó Considerations for private applicators 
ó Discussion on Citizens Attitudes & Practices 
ó Includes Education & Outreach resources 

Presenter
Presentation Notes
CMP not intended to be an exhaustive list but rather suggestions and examples to give guidance and assistance in reducing salt use.
Tried to identify all audience that have an opportunity to reduce salt use directly (winter maintenance organizations) and indirectly (environmental organizations).



 

ÿ  Better understand environmental impacts of salt use and ways the constituents contribute. 
ÿ Understand options for reducing chloride use. 
ÿ Support the implementation of the TCMA CMP. 
ÿ Develop a limited liability law to protect private contractors from being sued if they are following BMPs, similar to 

New Hampshire. Fear of law suits often drives over application of salt. 
ÿ Create an ordinance for city that all salt and salt/sand piles must be store indoors and on an impermeable surface. 
ÿ Discuss lower levels of service with constituents. 

EXAMPLE: YEARS 1-2 

Policy Makers 



Chloride Reduction Strategies: Winter 
Maintenance Practices 

ó Shift from granular to liquids 

ó Improved physical snow 
removal 

ó Snow and ice pavement bond 
prevention 

ó Training for maintenance 
professionals 

ó Education for the public and 
elected officials 

ó Winter Maintenance 
Assessment tool 

 

Presenter
Presentation Notes
Here are the general, high-level areas that have the greatest potential to make a significant impact.



Success Stories 

University of Minnesota, Twin 
Cities 
ó Made changes to winter 

maintenance program 2006 
 
 
 
 
 
 

ó purchased new equipment for ~ 
$10,000 

ó saved $55,000 the first year the 
BMPs were implemented 

 

Material Use (tons/yr) Use (tons/yr) Reduction 
Rock Salt 775 462 40% 
  (1997-2005) (2006-2008)   
ICE MELT 131 64 51% 

(MgCl2) (1997-2005) (2006-2008)   
ICE MELT 131 59 55% 

(MgCl2 - CaCl2) (1997-2005) (2008-2014)   
Sand 1965 20 99% 
  (1997-2005) (2006-2014)   

City of Waconia 
ó 2010 updated “Snow and Ice 

Policy” to a “Winter Maintenance 
Policy” – proactive focus opposed to 
reactive 

ó Addition of ordinances reflective 
of policy guidelines 

ó Calibration and equipment 
changes resulted in 70% reduction 
in rates 

ó Addition of pre-wet practices and 
material savings results in yearly 
$8,600 cost  savings 

Presenter
Presentation Notes
Have included several case studies in the plan to help share ideas of real examples with real results.



Winter Maintenance Assessment 
tool (WMAt) 



Goal of tool is to assist winter maintenance organizations to: 
ó Document current practices  
ó Chart a path towards salt reduction 
ó Develop a strategy unique to operation 
ó Evaluate small areas of winter maintenance 
ó Provide insight into current operations 
ó Shows user recommended practices (learning tool) 
ó Allow a flexible approach for implementing BMPs 
ó Educational opportunity for operators 
ó Track goals and progress in achieving 
ó Assist with MS4 permit requirements  
 

Winter Maintenance Assessment tool 



City #1  

2010-2011 2013-2014 2018-2019 

Presenter
Presentation Notes
Real example.



Presenter
Presentation Notes
Example Summary of BMP Question Responses for Current (2012-13) 



City of Saint Paul 
Winter O&M 
Tuesday, November 3, 2015 
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1. Clear Maintenance Expectations 
Questions to ask your agency leaders: 
1. Does all maintained surface and green 

infrastructure need to be open during the winter? 
2. Do you need a bare pavement policy? 
3. What is the expectation for recovery time? 
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2. Winter Parking Restrictions 
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Cary, Illinois 

Chicago, Illinois 
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3. Equipment Calibration 
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• Salt & Liquids 
• Calibrate every 

year 
 
 
 
 

Scale-Tec 



4. Specialized Equipment 
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5. Right Equipment 

N
ov

em
be

r 3
, 2

01
5 

W
in

te
r O

&
M

 fo
r G

re
en

 
In

fra
st

ru
ct

ur
e 

29 



6. Response to an Event 
Deploy the right resources on-time when needed 
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Dublin, Ohio 



7. Liquids – Anti-Ice or De-Ice 
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8. Plow, Plow, Plow 
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Ottawa, Canada 

Syracuse, NY 

Spokane, WA 



9. Advanced Snow Removal 
• Heated Sidewalks and Properties 
• Anti-ice systems - Bridges 
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Ballpark Authority 

Presenter
Presentation Notes
Utilize waste heat from incinerator. Reuse water that is melted. Potassium acetate.



Visit the Road Salt & 
Water Quality website: 

http://www.pca.state.mn.us/progr
ams/roadsalt.html 

 

 
Brooke Asleson 

MN Pollution Control 
Agency 
brooke.asleson@state.mn.us 

 
 

Matthew Morreim 
Assistant Street Maintenance 
Engineer 
City of St. Paul Public Works 
matthew.morreim@stpaul.gov 

Follow me on Twitter @brookeMPCA 
 

http://www.pca.state.mn.us/programs/roadsalt.html
http://www.pca.state.mn.us/programs/roadsalt.html
mailto:brooke.asleson@state.mn.us
mailto:matthew.morreim@stpaul.gov
https://twitter.com/brookeMPCA
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