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alt has been increasingly used to keep 
winter roads free of ice and snow 
since the 1940s. Each year, nearly 12 

million dollars is spent on winter maintenance 
products, mostly road salt (NaCl), by public 
agencies in Minnesota. This does not include 
costs associated with equipment, 
maintenance, or personnel (Novotny, Sander, 
Mohseni and Stefan, 2007). While road salt use 
has benefits in terms of safety and traffic-flow, there have been, and continue to be, serious 
cumulative costs to our infrastructure and environment: 

 A University of Washington researcher estimates that the US currently spends $2.3 
billion each year to remove snow and ice from highways. It then costs another $5 
billion to pay for the resulting damage. 

 The University of Minnesota determined that 78% of all chloride applied in the Twin 
Cities through the use of road salt is retained in the environment and continues to 
accumulate (Novotny, Sander, Mohseni and Stefan, 2009).  

 High concentrations are toxic to fish, macro-invertebrates and birds; lower 
concentrations can affect water chemistry and aquatic community structure, diversity 
and productivity. Salt on soils can impair or kill terrestrial plants and reduce soil 
stability and permeability, increasing the potential for soil erosion. 

 A 2012 MPCA report on groundwater indicated that: One-third of wells that were 
sampled show increased chloride concentrations in groundwater. The Twin Cities 
Metro area is impacted by chloride with 27% of wells having concentrations greater 
than drinking water guidelines set by the US Environmental Protection Agency. 

 Removing salt from our lakes, streams, wetlands, and groundwater is logistically 
difficult and not financially feasible. Because of this, we must find ways to reduce or 
prevent salt from entering freshwater systems.  

 

 

 
 

S 
The Road Salt Issue 

It is clear that when it comes to applying  

road salt that less is best—from an economic and 

environmental basis. 



 
 

2 
 

 
 
 

In 2016 the Minnesota Pollution Control Agency (MPCA) completed a Twin Cities Metro Area 
(TCMA) Chloride Management Plan. This plan covers the seven metro counties and identifies 
sources of chloride, extent of the problem, and offers suggestions for reducing chloride. It calls 
out lakes, streams, and wetlands for chloride concentrations that exceed the state standard 
and lists water bodies at high risk for exceeding the standard. The St. Cloud area is not covered 
in the TCMA chloride management plan. In order to provide insight to the St. Cloud area, this 
informal chloride management plan has been created.   

Freshwater Society, building on the success of the response from its Annual Road Salt 
Symposium it hosts with Fortin Consulting, desires to increase awareness of chloride pollution 
in Minnesota cities that may be at risk for chloride impairments. Freshwater Society was 
awarded a Federal 319 Grant through the MPCA to develop a Chloride Management Program 
which focuses on three of the most populated cities outside of the Twin Cities metropolitan 
area: Rochester, Mankato, and St. Cloud. These cities have thousands of miles of paved road 
surfaces, parking lots, and driveways. The project goal is to engage public officials, businesses, 
winter maintenance departments, and 
citizens in a facilitated planning process 
that will increase understanding of 
chloride pollution and ways to reduce it 
at organizational and personal levels.   
 
St. Cloud Steering Committee 
The St. Cloud Steering Committee, 
comprised of winter maintenance and 
environmental stakeholders from the 
area, was enlisted in 2015 to provide 
chloride use information and 
management efforts currently occurring 
in the area. Discussions with the 
Committee also provided feedback as to 
what challenges winter maintenance 
professionals faced when chloride 
management practices were facilitated. 
 
 

Freshwater Society’s Regional Chloride Management Program 

St. Cloud Area Steering Committee Members: 

Kirk Abraham      City of Sauk Rapids 
Mike Beckermann MNDOT 
Tara Carson   MNDOT 
Noah Czech   City of St. Cloud 
Mark Ebnet     Benton County 
Peter Eckhoff   City of Sauk Rapids 
Timothy Fenlason  Stearns County 
Connie Fortin   Fortin Consulting 
Alex Gehrig   Freshwater Society   
Mike Kiley    MNDOT 
Steven Lawrence  City of St. Cloud 
Shane Lund   City of St. Cloud 
Jeanne  Prok   Freshwater Society   
Bill Schluenz   City of Waite Park 
Patrick Shea   City of St. Cloud 
Phil Votruba         MPCA 
Tom Zabinski    City of St.Cloud 
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Actions completed in St. Cloud  
As a result of this project the following items have been accomplished:  

• Held 3 steering committee meetings to discuss current practices, issues and needs 
• Conducted 3 state certification training sessions for winter maintenance professionals to 

disseminate the latest information on best practices.  
• Produce St Cloud Area Chloride Management Plan that provides resources to decrease 

salt use by private and public winter maintenance professionals 

 

 

 

Except for routine monitoring of the Mississippi River, relatively little chloride 
monitoring has been done in the St. Cloud area. From available data, no violations of the 
surface water standards have been reported to date. The monitoring done by waste 
water dischargers show four sites with reasonable potential to exceed the chloride 
standard. More monitoring data is needed to tell the true story of the St. Cloud area. 
While it is possible that the St. Cloud area is in front of the large wave of chloride 
pollution that is common in twin cities metro area. It would greatly benefit the St. Cloud 
area to focus on preventing this persistent pollutant from increasing in its ground and 
surface waters. 
 
Surface Water 
The St. Cloud area is part of three major 
watersheds: Sauk River Watershed, Mississippi 
River-Sartell Watershed, and Mississippi River-St. 
Cloud Watershed. Within each of the three 
watersheds there are many streams, creeks and 
lakes. All three are part of the larger Mississippi 
River watershed. The Mississippi River flows 
through the city of St. Cloud and other area cites.  
      

 St. Cloud Area Watersheds (MPCA) 

Land use in the watersheds varies substantially. Areas farther away from St. Cloud are 
dominated by grass/pasture/hay and row crop agriculture. Areas closer to St. Cloud have higher 
percentages of residential, commercial, and industrial land uses and higher percentage of 
impervious area (hard surfaces). 

St. Cloud Area Waters and Chloride 
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The primary surface water resource concerns in the St. Cloud area include bacteria, nutrients 
and aquatic life impairments. Several streams and lakes are listed as impaired for these 
pollutants and for changes in the aquatic life.  

Impaired waters in the St. Cloud Area (MPCA 2016) 

The MPCA chloride standard for aquatic life is a four-day average concentration of 230 mg/l 
with an occurrence interval of once every three years, and the recommended acute criterion 
concentration for chloride is 860 mg/l. New monitoring guidance documents have been 
developed and should be followed. “Chloride Monitoring Guidance for Lakes” 
https://www.pca.state.mn.us/sites/default/files/wq-iw11-06v.pdf and “Chloride Monitoring 
Guidance for Streams and Storm Sewers” https://www.pca.state.mn.us/sites/default/files/wq-
iw11-06w.pdf. There are no chloride impairments in this area at the present time, but future 
impairments are possible without proper prevention.  

The City of St. Cloud collects chloride samples from the Mississippi River twice a month. Data 
for samples collected since 2000 is shown in the following graph (St. Cloud Public Utilities). 
Chloride concentrations ranged from 7.1 to 36.5 mg/l (average 15.2 mg/l), well below the 
chronic and drinking water standards.   

https://www.pca.state.mn.us/sites/default/files/wq-iw11-06v.pdf
https://www.pca.state.mn.us/sites/default/files/wq-iw11-06w.pdf
https://www.pca.state.mn.us/sites/default/files/wq-iw11-06w.pdf


 
 

5 
 

 

Source: St. Cloud Public Utilities 

Regular chloride monitoring in the Sauk River and smaller streams is rare in the St. Cloud area, 
and most did not occur when chlorides would be at their highest concentration. Most samples 
analyzed by the Sauk River Watershed District between 2006 and 2014 were low in chloride 
(<30 mg/l).   

The Sauk River Watershed District monitored chloride levels from a snow storage area in 2012 
and 2013. Samples collected by the District from an unnamed drainage ditch (07010202-719) 
near MNTH 15 and 12th Street North in St. Cloud showed chloride concentrations approaching 
the MPCA chronic standard of 230 mg/l (203 mg/l on 3/12/12 and 192 mg/l on 3/28/13). A few 
samples collected near some of the smaller cities showed elevated chloride (70 to 168 mg/l) 
between 2006 and 2013. Only one site was monitored in 2015 for chloride, the Sauk River near 
St. Joseph. Samples were collected in the off season between April 1 and September 23rd with 
chloride concentrations low, ranging from 19.5 to 35 mg/l.    

The MPCA monitored chloride in the Mississippi River-St. Cloud Watershed in 2011. No 
exceedances of the chloride standard were identified.  

Wastewater 
Winter maintenance operations are not the only source of salt entering the area. Wastewater 
treatment facilities discharge chloride laden water into the St. Cloud area larger streams and 
rivers. Water softening, industrial waste water, dietary salt passing through the human 
digestive system and road salt leaching into wastewater through leaky infrastructure all add 
chloride to wastewater. Wastewater treatment facilities are not typically designed to remove 
salt, so the most cost effective method of reducing chloride coming into wastewater is to 
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reduce the sources of salt entering the wastewater. MPCA looked at waste water discharge in 
Stearns and Benton Counties. According to the MPCA, 
 If a facility discharges chloride at a concentration that could violate the 230 mg/L 

chloride surface water quality standard, they are termed to have reasonable 
potential for chloride. In Stearns County not all dischargers have monitored for 
chloride but for the 5 that have monitored chloride, 4 show reasonable potential 
for exceeding the chronic chloride standard of 230 mg/L in their receiving 
water. In Benton County no dischargers that have monitored for chloride show 
reasonable potential to exceed the chloride standard.    

 
Why should the winter maintenance industry pay attention to waste water 
discharge? It is because road salt enters cracks in the waste water pipes that run 
through our communities and ultimately contributes to the chloride 
concentration in the waste water. If we lower our salt use, not only will the 
lakes, rivers and groundwater get relief but the waste water dischargers could 
have lower effluent chloride concentrations.   
(Personal communication with Scott Kyser, MPCA 4/5/16) 
 

As we discharge waste water to surface water we should remember downstream 
communities get their drinking water from the Mississippi River.  
 
Groundwater 
The U.S. EPA has set a Secondary Maximum Contaminant Level (SMCL) for chloride in drinking 
water based on taste. To minimize taste problems with public drinking water supplies, the 
SMCL for chloride is 250 mg/L.  

Groundwater chloride trends in the St. Cloud area are increasing in the most highly developed 
areas (see chart on following page). As the diagrams in this section illustrate, the tested wells 
show an increase in chlorides but have not violated the U.S. EPA groundwater threshold. 
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Chloride concentration trend 1990’s to 2015. (Sharon Kroening and Shawn Nelson, MPCA 2016) 

St. Cloud is located in the Central Sands Region in terms of geology/hydrogeology.   

“Extensive high-yield, sand-plain aquifers characterize much of the sand aquifers are highly 
susceptible to contamination by land-use activity such as irrigated agriculture, septic systems, 
lakeshore development, and commercial and industrial development.” (Friends of Washington 
County 2009). 
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Ground water chloride concentrations, 2015 (Sharon Kroening and Shawn Nelson, MPCA 2016) 

A report titled “The Condition of Minnesota’s Groundwater 2007-2011” (MPCA 2013), listed 
results from groundwater testing from 2007 – 2011, some testing was done in the St. Cloud 
area. As seen below, the St. Cloud area wells have tested below the standard. 

 

Groundwater chloride concentrations 2007-2011 (MPCA 2013) 

Concentrations in the bedrock aquifers usually did not exceed the water quality standard or 
Secondary Maximum Contaminant Level (SMCL).   

“The high chloride concentrations in the sand and gravel aquifers were associated with urban 
land use. In the early warning network, chloride concentrations generally were higher in all of 
the urban settings compared to those in undeveloped areas, and these differences were 
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statistically significant. There was no significant difference in chloride concentrations in the 
groundwater underlying the various urban land use settings.” (MPCA 2013) 

Since chloride pollution prevention is the key to protecting water resources and maintaining 
current water quality conditions, the remainder of this document presents a look at snow and 
ice management practices in the St. Cloud area and provides recommendations that can be 
implemented to help reduce salt use and protect the waters from chloride pollution.   

 
 
 
 

During the course of the St. Cloud meetings, participants provided background information on 
their current and planned winter maintenance practices. The range of equipment and protocols 
varied widely as each entity operates independently of each other. The chart below illustrates 
some of the more important practices that influence salt use. 
 
Chloride Use Practices - Where does your organization fit it? 
 

 Needs Improvement Good Best 

Calibration Little to no calibration of 
equipment 

Most equipment 
calibrated annually 

All equipment calibrated 
annually with necessary 
adjustments 

Storage Salt stored uncovered, 
little maintenance, 
occasional leaching 

Covered pile and strictly 
maintained 

Salt pile located indoors or in  
container 

Placement Salt spread on entire 
lane 

Spread pattern in center 
(of 24-foot pavement) 

Narrow windrow on center line 
or super-elevation of road 

Speed Application at 40-50 
mph 

30-39 mph Under 30 mph 

Salting 
Methods 

Dry Salt 
Salt/Sand mix 

Pretreated stockpile. Pre-
wet salt with <16 gallons 
of liquid/ton 

Straight liquid  
Pre-wet at >16 gallons of 
liquid/ton 

Mechanical 
Removal 

Little to none before 
salting 

Sometimes before salting Yes, never put salt on unplowed 
or un-shoveled surfaces 

Pavement 
Temperature 

Not  adjusting product 
selection based on 
pavement temps 

Sometimes use 
pavement temps to guide 
application rates 

Always use pavement temps to 
guide application rates 

Source: Twin Cities Metro Area Chloride Management Plan, Minnesota Pollution Control Agency 
 
 
 
 

St. Cloud Area Winter Maintenance 
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St. Cloud Area Chloride Use Practices – As estimated by St. Cloud Area Steering Committee 
 

Question Roads 
 

% yes 

Parking 
Lots/Sidewalks 

% yes 
Do you use liquids for deicing? 70% <5% 
For anti-icing- under the right circumstances? 10% <1% 
Do you have a pretreated stock pile? 10% 15% 
Do you use pavement temperatures to select the appropriate 
application rate and deicing material? 

100% <5% 

Do you calibrate? 65% 5% 
Can you cover your salt storage areas? 100% 50% 
Are your crews trained on the environmental impacts of salt every 
year? 

80% Public 80% 
Private >5% 

Do you think the public should know about environmental impacts 
of road salt? 

100% 100% 

Does your organization educate the public about the environmental 
impacts of road salt? 

25% <1% 

When do you start plowing?   At night or per 
contract 

agreement 
First snow flake MNDOT  

1”- 2” Sherburne, 
Stearns, St. 
Cloud, Sauk 

Rapids, 
Benton 

 

3”   
*7/25/15 meeting attendee opinions of current state of practices for Central MN 
 
The St. Cloud Area Chloride Management Discussion Group identified the following challenges: 

 
• General education and behavior change: There is a need for a change in citizen 

awareness of the issue of chlorides as a contaminant. There was agreement that there 
has been a steady change in public expectations over the last couple of decades and 
that people expect roadways to be clear at all times. This expectation is a big driver of 
chloride use. 

• Further improvement of current practices: While many of the partners involved are 
proactive about using the best practices and technology available, it was recognized that 
there is room for training and that new innovations are constantly available. 

• Private contractors and liability: Many organizations are forced to assume liability for 
slips and falls on the sites they maintain. Because of this there is a tendency to over 
apply deicers. New Hampshire has legislation to help alleviate this problem by providing 
some protection to private applicators. There has been interest in Minnesota to follow a 
similar path. At this time, however, no Minnesota legislation exists.  
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Winter maintenance training is a great way to stay informed of the latest information on 
deicers, anti-icers, equipment, or best practices. Public maintenance employees are offered 
training through their city, county or state transportation departments.   
 
The following describes some of the current education and training practices in the St. Cloud 
area, but is not comprehensive as maintenance organizations may provide their own training. 
 
Minnesota Department of 
Transportation (MnDOT) 
MnDOT is a national leader in snow 
maintenance research, data tracking, and 
employee training. Winter maintenance 
workers are trained to reduce chloride by 
implementing best management practices 
that protect public safety. New plow 
drivers are sent to a hands-on training at 
Camp Ripley. 
 
Cities and Counties 
Most cities have their own “Getting Ready for Winter” in-house training. The City of St. Cloud 
hosts a very large, annual maintenance Expo that is attended by many winter maintenance 
professionals. 
 
Local Technical Assistance Program (LTAP)     
The University of Minnesota Center for Transportation Studies hosts LTAP, which offers a wide 
range of classes including classes in Winter Maintenance (available to government agencies for 
a small fee). The Roads Scholar program provides a variety of events and training classes to 
encourage ongoing education for maintenance professionals.  
 

Chloride Education and Training in the St. Cloud Area 
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MPCA Smart Salt Level 1 
Certification Training 
The Minnesota Pollution Control 
Agency (MPCA) offers a voluntary 
training and certification course in 
Snow and Ice Control Best 
Management Practices (Level I Smart 
Salting). Two different classes are 
available. Winter Maintenance of 
Roads or Winter Maintenance of Parking lots/sidewalks. These are great classes that are 
available to both public and private maintenance providers covering topics such as: application 
rates, storing materials, how to calibrate equipment, methods of obtaining weather 
information, deicing and anti-icing practices, environmental awareness, and new maintenance 
methods. Upon completing the four-hour class, testing is available to gain certification through 
the MPCA. All individuals who become certified are recognized by the MPCA and are listed on 
their website. This type of certification program is similar to the program in New Hampshire 
(frequently used as a model) where legislation exists to protect private maintenance companies  
 
Level I Smart Salting Training was offered in the St. Cloud area via three classes during the 
course of this effort. The two public roads sessions (October 27 and 29, 2015) had attendees 
totaling 68 and 60 people. The private contractor parking lot/sidewalk session held on 
November 17, 2015 attracted 24 attendees. As of March 2016, there were about 210 
individuals from St. Cloud and surrounding areas, (representing both public and private 
organizations) certified by MPCA in Level I Snow & Ice Control Best Practices. The following are 
listed as certified on the MPCA web site from these workshops:  
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Cities 
Avon: 1 employee 
Cold Spring: 1 employee 
St. Cloud:  40 employees 
St. Joseph: 3 employees 
Sauk Rapids: 6 employees 
Farmington 1 employee 
 
Township 
Watab: 1 employee 
 
County 
Stearns County from the following shops:   
Albany 4 employees 
Belgrade 5 employees 
Paynseville 1 employee 
Richmond 4 employees 
Sauk Centre 1 employee 
St. Joseph 1 employee 
Waite Park 16 employees 
 
Benton County: 7 employees 
 
 

MnDOT  
St. Cloud: 24 employees 
Sauk Centre: 4 employees 
Buffalo 2 employees 
Cambridge 2 employees 
Foley 1 employee 
Monticello 2 employees 
Mora 1 employee 
St. Paul 1 employee 
 
Private Companies:  
5 employees 
 
Hospitals 
St. Cloud Hospital: 1 employee 
 
Schools 
MNSCU-Northland College 
1 employee 
 
Other  
MPCA 1 employee 
Freshwater Society 1 employee 

 

Private Contractors 
The private sector winter maintenance organizations contribute to the road salt situation in the 
St. Cloud area. As a group, although invited, they did not attend the St. Cloud meetings as part 
of this project and have been under represented in the MPCA training classes. From those 
interviewed, training on best management practices was not a priority in their business and the 
issue of chloride pollution was not known. A few private companies have sent employees to the 
MPCA Level 1 Smart Salt Training but more effort is needed to get private companies trained.   
Many of the public organizations attending the St. Cloud area meetings expressed concern 
about the high level of salt used on the sites maintained by these organizations.  
 
Snow and Ice Management Association (SIMA) 
The Snow & Ice Management Association offers training for private companies through online 
courses and conferences. They have a Certified Snow Professional program. It differs from the 
MPCA certification in that the focus is more on business than environmental aspects. The 
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course covers business, human resource management, marketing, subcontractors, snow and ice 
science, and snow and ice operations and techniques. There is a cost for membership in SIMA 
and for training. It is generally supervisors or company owners that participate. There are 
currently only 72 Minnesota companies listed as SIMA members, 3 are from the St. Cloud area. 
Only one company has a certified snow professional on staff. 

 
Recall from page ten that the St. Cloud Area Chloride Management Discussion Group identified 
the following challenges: 

• General education and behavior change 
• Further improvement of current practices 
• Private contractors and liability 
 

The group kept these in mind as they considered how best to improve operational performance. 
 

Best Practices 
Many good practices have already been adopted by the winter maintenance groups in Central 
Minnesota; however, there are many more that could be adopted to reduce salt use. The Twin 
Cities Metropolitan Area (TCMA) Chloride Management Plan includes a large list of winter 
maintenance best practices for various areas (parking lots, sidewalks, low speed roads and high 
speed roads).   

The nearly 200 practices fall under six categories:  

Before winter activities  
Before storm activities  
Accuracy  
Efficiency  
Reduced waste 
After winter activities 

The following is a sample of winter maintenance practices with a scale showing unacceptable to 
best practices (TCMA Chloride Management Plan 2016). Many more of these practices are 
included in Appendix B of the Chloride Management plan. The most up-to-date list of best 
practices can be found at the MPCA website in the online the Winter Maintenance Assessment 
tool (WMAt). This tool is free to use and illustrates a great variety of maintenance practices 
used in the industry. It also allows the user to assess current practices and suggests 
improvements. MPCA level II training has been designed to bring maintenance leaders through 
the WMAt in a hands-on learning environment.  

Winter Maintenance Best Practices 
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How often do you calibrate spreaders? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• New equipment only 
• Most equipment every 

other year 
• Never 

• Most equipment early • All equipment yearly 
• All equipment yearly, 

plus if equipment 
changes or something 
looks wrong 

 

What is the most common way you store your salt in the winter? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• Pile tarped but not 

strictly maintained 
• Salt pile uncovered 
• Salt is purchased in 

small packages stored 
outdoors without 
additional protections 

• Pile tarped and strictly 
maintained 

• Salt is purchased in 
small packages stored 
outdoors on tarped 
floor and covered 

• Salt pile located indoors or 
in  container 

• Salt is purchased in small 
packages store indoors 

 

Any leaching out of your storage area? (one way to tell if you have leaching from your storage areas is if 
there are dried rivers of salt leading away from your shed) 

Applies to: High Speed Roads, Low Speed Roads, Parking Lots 
Unacceptable  Best 

 
• Sometimes  • No 

 

Do you overfill trucks? (So that salt falls over the sides) 
Applies to: High Speed Roads, Low Speed Roads, Parking Lots 

Unacceptable  Best 

 
• Yes • Sometimes • No 
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Where on the road do you place the salt? 
Applies to: High Speed Roads, Low Speed Roads 

Unacceptable  Best 

 
• Entire drive lane • Spread pattern in 

center (of 24-foot 
pavement) 

• Narrow windrow on center 
line or super-elevation of 
road 

 
At what speed do you spread salt on roads? 

Applies to: High Speed Roads, Low Speed Roads 
Unacceptable  Best 

 
• 40 – 50 mph • 30 – 39 mph • 23 – 29 mph 

• 22 mph or less 
 

Do you have a written winter maintenance policy? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• No  • Yes 

Do you provide different levels of service?     
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• Same level of service for 

everything 
 • Different levels of service 

for different areas 
 

Are you optimizing mechanical removal to reduce use of chemical? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• No • Sometimes • Yes, no salt on unplowed, 

un-shoveled surfaces 
 

For roads, what % of the time do you use the below methods? 
Data entry question 

Applies to: High Speed Roads, Low Speed Roads 
Unacceptable  Best 

 
• Dry salt 
• Sand/salt mix 

• 7 – 15 gallons liquid/ton 
dry salt 

• 4 – 6 gallons liquid/ton 
dry salt (i.e. pretreated 
stockpile) 

• Straight liquid 
• Slurry >30 gallon liquid 

/ton dry salt 
• 16 – 30 gallons/ton dry 

salt 
• Other 
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How do you select your application rate? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 

• Operator in charge: 
generally disregards 
charts and makes own 
decisions 

• Supervisor in charge: 
generally disregards 
charts and makes own 
decisions 

• Application rate charts 
are used but not based 
on pavement 
temperatures 

• MDSS in charge: MDSS 
information is for general 
conditions not specific to 
operators route, operator 
follows MDSS advice 

• Operator in charge: has 
application rate chart, 
pavement temperatures are 
from a remote source 

• Supervisor in charge: tell 
crew application rates based 
on general pavement 
temperatures 

• MDSS in charge: MDSS 
uses information from 
individual truck sensors to 
suggest rates based on 
conditions specific to 
operators’ route, operator 
follows MDSS advice 

• Operator in charge: 
application rate charts 
and pavement sensor with 
operator, operator selects 
appropriate rates from 
supervisors chart 

 
We select the appropriate material for the pavement temperature: 

Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 
Unacceptable  Best 

 
• Don’t adjust our 

product selection based 
on pavement temps 

• Don’t know 

• Most of the time • Always 

 
How many of each type of spreader controls do you have? (active fleet only) 

Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 
Unacceptable  Best 

 
• Manual, enter # 

 
• Electronic controls (closed 

loop), enter # 
• Electronic controls 

(MDSS), enter # 
 

Where do you anti-ice? 
Applies to: Universal (High Speed Roads, Low Speed Roads, Parking Lots, Sidewalks) 

Unacceptable  Best 

 
• None of the areas we salt • Some of the areas 

where we salt 
• All areas where we salt 

 
What do you do with a 2 inch snow? 

Applies to: High Speed Roads, Low Speed Roads, Parking Lots 
Unacceptable  Best 

 
• Without plowing, salt or 

sand it if needed 
• Nothing 

• Remove it and salt • Remove it (salt only if 
needed) 
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Education Opportunities 
MPCA Level II Smart Salting Training 
A computer based tool for helping public agencies and private companies improve their winter 
maintenance program and reduce salt use was developed as part of the TCMA Chloride 
Management Plan. This tool, which includes all known salt saving BMPs, was developed with 
input from a technical advisory group composed of city, county and state agencies, and private 
organizations. This web-based tool, known as the Winter Maintenance Assessment Tool 
(WMAt), brings supervisors through a series of questions about their winter maintenance 
practices. Practices are rated as advanced best practices, best practices, or poor practices. The 
tool allows organizations to evaluate their current practices and identify opportunities for 
improvement and where their future efforts should be focused.  The WMAt can predict salt 
savings and associated cost savings (approximate) where data is available.    
 
The following reports can be generated: 

1. List of all questions and answers sorted by type of answer 
2. Response Counts and Comparison report: number of each type of practice (advanced, 

best, poor) and identifying changes (if past and/or future predictions are entered), 
includes list of practices where the organization indicated future changes 

3. BMP summary charts: graphic representation of information (bar and pie charts 
4. Salt Savings Summary Report—high level summary of potential salt reductions where 

data is available, also includes potential cost savings prediction 
5. Salt Savings Detailed Report—lists practices where change has been indicated. It shows 

what is being done currently and what will be done in the future along with the 
estimated percent of salt that will be saved if this change is made. 
 

Example WMAt Response Counts and Comparison report: 

 
 

Those that have used the tool so far have found it very valuable to evaluate their current 
program, changes they have made and where to focus their future efforts. It is also useful to 
promote your work to upper management and city councils or county boards.  
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The MPCA is now offering Level II Smart Salt training, a hands-on computer class using the 
WMAt. A list of training sessions will eventually be posted on the MPCA web site. As this is very 
new, the best way to find a class currently is to contact Fortin Consulting, 763-478-3606.  
 

Liability Relief for Private Maintenance Organizations 
Winter maintenance best practices can substantially reduce the amount of salt used while 
maintaining the same level of safety. However, the latest research shows property owners and 
contractors often over-apply salt due to concern about liability for snow or ice related 
accidents. The New Hampshire Department of Environmental Services has found that roughly 
50% of salt pollution is coming from private contractors who are over applying as a way to 
manage their risk of being sued by someone who slips and falls on the property they maintain.  
(New Hampshire Department of Environmental Service 2011) 
 
New Hampshire addressed this barrier beginning in November 2013 with Voluntary Salt 
Applicator Certification and Liability Protection. Certified applicators who follow the 
recommended procedures receive protection from liability for slips and falls due to snow and 
ice. Liability protection also extends to property owners who hire certified applicators. 
Individuals are eligible to become certified after attending training and passing a short exam. 
Certification is renewed every year with at least two hours of professional development 
refresher courses every other year. Certified applicators must also track and report their annual 
salt usage along with their activities for each storm event—target application rates, weather 
conditions, and use of recommended best practices. New Hampshire certified more than 400 
individuals over two years. 

A similar program could benefit Minnesota. In 2016, House File 2594 and Senate File 3298 were 
drafted to establish a similar program via the Minnesota Pollution Control Agency. The 
certification program would build off the current MPCA Road Salt Education Program attended 
by many professionals in the St. Cloud area. The 2016 legislation did not pass. Hopefully it will 
be introduced again in 2017. If you support this initiative as a way to reduce salt use in the St. 
Cloud area, talk to your senators and representatives and ask them to co-author or support this 
initiative. 

Though not a part of the work performed under the grant funding the St. Cloud area 
workshops, Freshwater Society is providing background information to educate legislators, 
environmental NGOs, and other stakeholders on the advantages of salt best management 
practices and liability protection.  

In addition the 15th Annual Road Salt Symposium, co-sponsored by Freshwater Society and 
Fortin Consulting, featured a presentation on the potential for the New Hampshire styled bill to 
assist Minnesota efforts to reign in overuse of chlorides. New Hampshire program staff first 
presented an overview of their approach at the February 2014 Symposium. 
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Winter Maintenance Policies 
It is possible to balance concerns about safety and liability along with protecting the 
environment. The Snow and Ice Management Association (SIMA) has contract templates and 
examples of policies on their website.    

A local attorney that works with many watershed management organizations gave a 
presentation at the 2016 Road Salt Symposium on liability for winter maintenance.  He 
reviewed a number of existing city and county policies. This spurred a discussion on the need 
for better winter maintenance policies. Freshwater Society and Fortin Consulting are working 
with this attorney, with input from winter maintenance professionals, to develop a policy or set 
of winter maintenance policy templates that can be used in Minnesota. They will likely be 
posted on the MPCA’s web site in 2016. 

 

Find ways to use less salt. Salt cannot be recovered once it is applied. It enters water and 
permanently pollutes it. Any strategy that can be implemented to reduce salt use will pay off 
for the St. Cloud area in the long run. 
 
St. Cloud, Sauk Rapids, Waite Park and 
surrounding cites, along with Stearns and 
Benton Counties, MnDOT District 3 and 
many private maintenance companies are 
tasked with keeping the St. Cloud area’s busy roads, sidewalks and parking lots accessible and 
safe year-round. As the population continues to grow, so does the need to reduce the harmful 
impacts of winter maintenance on the environment.  
 
Like most public works services, this task 
exists in a realm of other tasks such as 
meet budgets, protect drinking water, 
and seek efficiencies. Finding optimal 
ways to provide enough accessibility at a 
fiscally responsible level is a challenge. 

 
Continue to meet as a group 

The St. Cloud technical advisory team for 
this project recommends that they 

The solution is simple.   
Find ways to reduce your salt use. 

Recommendations 
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continue to meet at least twice a year to stay connected on the topic of road salt reduction. The 
group suggested that they meet once before the winter season and once after the winter 
season.  

 

Adoption of Best Practices 

Although the St. Cloud area winter maintenance professionals are using some best practices, 
there is room for improvement. St. Cloud area agencies and companies should use the new 
WMAt or refer to the TCMA Chloride Management Plan and strive to have all practices in the 
yellow or green categories. Some practices are inexpensive and easy to adopt and others 
require significant expenditures and are more difficult to learn and use. Whenever practices 
result in salt use reductions, there is usually a long-term financial savings for the organization.   

 

Policies 

• Public agencies that hire contractors for winter maintenance should adopt a policy to 
hire only contractors certified through the MPCA Level 1 Smart Salt program. 

• Public agencies should review and consider adopting the new winter maintenance policy 
currently being developed by Smith Partners.(policy development to begin summer 
2016). 
 

Education 

The St. Cloud advisory team identified the following education needs for the area.  Not all are 
being met and others could be increased. 

1. Education for the general public. It was suggested by the advisory team that a state 
wide campaign by MnDOT, MPCA and other state agencies be launched that show 
agencies working together on this complex problem.   

2. Education for the parking lot/sidewalk maintenance professionals, particularly the 
private sector 

3. Education for their staff that maintain winter roads: The group would like to hold the 
MPCA training class on a regular basis in the St. Cloud area. They recommend when the 
class is held that it is held on 2 days so that they can split their crews and still get 
needed work done. They would like a smart salting refresher for the group that is not as 
long as the full training that can be offered to those that have recently attended the 
certification training. 

 

 



 
 

22 
 

Resources available 

Appendix D of the TCMA Chloride Management Plan includes a large list of educational 
resources and website links that would be useful for the St. Cloud area. They are divided into 
tables based on their intended target audience. 

1. Resources for Cities, Townships, Counties, and Watershed Organizations 
2. Resources for Winter Maintenance Professionals 
3. Resources for Educators and Citizens 

 

Specific Education and Action Recommendations for the St. Cloud Area: 

Keep your crew informed 

• All plow drivers and supervisors should be certified in Level 1 Smart Salting through the 
MPCA program specific to roads. 

• Supervisors for each organization should attend the MPCA level 2 program and use the 
WMAt to assess their operations. 

• Each organization should be Level II Smart Salting Certified through the MPCA. 
• Area cities may hire LTAP to conduct winter maintenance training in their shops. 
• City park staff should be certified in Smart Salting through the MPCA Level 1 program 

specific to parking lots and sidewalks. 
• Continue with existing in-house “getting ready for winter” type training 

 
Educate Private Companies 
MPCA Level 1 Smart Salt Training should be offered in the St. Cloud area each year to allow 
private companies to be certified. Offering the training for free or with reduced fees, possibly 
sponsored by a watershed organization or agency, will help improve attendance. Targeted 
phone calls and emails are needed to increase attendance. 

• Provide local companies with DVD or link to “Winter Maintenance for Small Sites” which 
discusses how to maintain building entrances, stairs, and other smaller areas. 

Reach out to Residents 

• Work with the Central Minnesota Water Education Alliance (CMWEA) to include 
information on homeowner winter 
maintenance best practices on their web site.  
CMWEA is a coalition of Central Minnesota 
cities, counties and other organizations that 
provides educational outreach to promote 
water quality stewardship. The mission of 
CMWEA is to develop and implement 
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educational programs that encourage individuals in Central Minnesota to protect water 
resources by increasing their knowledge and making simple behavior changes.  

• Show the video, “Improved Winter Maintenance: Good Choices for Clean Water” on 
local cable TV stations in the fall and periodically through the winter. It could also be 
listed on CMWEA, city and county web sites with a link to the videos. 

• Use social media to spread the word. Messages and graphics have also been produced 
that can be forwarded on to organizations’ social media sites before, during and after 
snow events urging citizens to use good winter driving habits, appropriate winter 
footwear, etc. Keep the message simple. For example “Minimize salt use to protect our 
water”. 

• Display information. The MPCA developed a large display that provides general 
education on the impacts of road salt and best management practices.  This is available 
for loan and could be displayed at area events. 

• Provide educational messages for homeowners in existing mailings such as newsletters, 
bill inserts, and on web sites. 

• Encourage homeowners to hire certified contractors. This will also be an incentive for 
private contractors to attend the MPCA certification class.   

• List local certified contractors on your websites to make it easier for homeowners to 
find them.  

• Ask watersheds to assist in educating homeowners and private companies. 

Work with local businesses 
• Encourage property owners and managers to hire MPCA certified contractors. 
• Encourage property owners and managers to attend the MPCA level 1 training. 
• Give them the link to the “Winter Maintenance for Small Sites” video. 

 

Hiring Contractors 
What to Look for in a Contractor 
Choose contractors certified through the MPCA. A link to the current list of certified contractors 
is listed on the MPCA web site and included in the Resources section below. This does not 
guarantee they will perform up to your standards but it does guarantee they have been 
informed of the environmental impacts of over salting and have been shown all of the 
recommended maintenance practices. 

Contract Language 
In order to reduce salt use, the contract should be based on the service your contractor 
performs (manual removal, anti-icing, etc.) and not the amount of salt that is applied. Contracts 
that include billing based on salt use encourage increased usage of salt. 
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The Snow and Ice Management Association (SIMA) has contract templates for residential 
services. A strong contract helps protect clients and contractors from potential lawsuits, creates  
guidelines for the contractual relationship and helps ensure responsibility for both parties. It is 
best to have the contract completed prior to the first snowfall.   

 
Here is an excerpt from a survey presented to three Environmental Leadership Award 
Recipients. Freshwater Society presents these awards at the Annual Road Salt Symposium held 
each February in Minnesota. The recipients have made exemplary efforts to reduce the amount 
of road salt used by following many of the best practices in this report. Click here to view more 
success stories from Environmental Leadership Award Recipients and to view the presentations 
from the event. 
Survey of Annual Road Salt Symposium’s Environmental Leadership Award Recipients: 

1. Are there any negative repercussions that you have experienced after reducing your 
salt use?  

• We have had no negative impacts by reducing our salt use. It’s not how much 
salt you use; it’s knowing how to apply the product. (City of St. Anthony Village) 

•  No--We've not seen any changes in the patterns of snow/ice related complaints 
since we've implemented these changes in anti-icing, pre-wetting and reduced 
salt application rates. Our City street system is primarily low volume residential 
routes, a lot of which are heavily tree canopied, so residents' perceptions about 
ice/snow control effectiveness likely has little to do with salt application rates :-) 
(City of Shorewood) 

• Mostly positive.  $$$$$$$$$ saved, a reduction in labor, and storage area.  The 
only negatives were the initial cost of equipment, and the large effort for training 
and changing our employees. (St. Louis County) 

• No. (City of Richfield) 

 

2. What was the main incentive to decrease your salt use and employ best practices? 

• The main reason for decreasing salt use was to lessen the damage to the 
environment, also to save money. 

• Our primary incentives to decrease salt use were due to an increased awareness 
of environmental impacts as well as an opportunity to reduce spending. 

Success Stories of Salt Reduction:  Saving Money, Protecting Water 

http://freshwater.org/annual-road-salt-symposium-fights-chloride-pollution/
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• Money saved and environmental conservation. 

• The main incentive was to do the right thing. Through training it was obvious 
that we were applying too much salt. Reducing salt application rates also saved a 
lot of money. 

3. Were there any barriers that hindered or prevented your changes?  

• We had nothing that prevented our changes, the city council and the residents 
were very supportive of reducing salt usage. 

• We have strong leadership and support at both the elected and City 
management levels for environmentally-based decision making. We've 
encountered no barriers other than budget constraints for new equipment. 

• Yes, mostly in the "resistance to change", commonality in all workers. Also some 
increase in maintenance because of the additional equipment required for salt 
conservation, particularly brine application, and calibrated ground speed 
orientated sanders. 

• At first some were concerned about public safety. We did adjust some of our 
salting policies going from bare pavement to salting just the drive lanes on our 
secondary mains. Our program also needed buy-in from the operators. The 
operators all have made changes in their salt application rates. 

4. Have you seen an increase in the amount of liability/safety issues?  Please give any 
specifics. 

• We have not had any increased safety issues with the decrease in salt. 

• No changes in liability/safety issues. We provide ice/snow control services for 
both the public street and public sidewalk/trail systems in the community and 
have not experienced any real claims for damages due to the reduction of salt. 

• No, actually we have seen a reduction. The whole package works faster and 
better for keeping roads cleared, and reduces salt at the same time. 

• No 

 

5. Looking back, would you do anything differently involving your road salt reduction 
efforts and best management practices implementation? 

• A couple of things we would have done differently, would have been started to 
use liquids, such as salt brine earlier and the anti-icing operation to assist in pre- 
treating the roadways before a snow event sooner. We could have made sure our 
sanders on the trucks were calibrated and adjusted to the correct usage. But now 
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we are very efficient with our operation and have had great success with the 
winter operations. 

• Looking back, it is the consensus of our operational staff that it may have been 
prudent (more cost effective?) to emphasize purchasing salt already pre-wetted 
as opposed to focusing early efforts on buying, installing and calibrating 
equipment for pre-wetting on-site.  

• Looking back, I would probably have made some changes to the application 
equipment. But at the time we didn't know much about it. Now that we've been 
in the business for a while, we are fine tuning the equipment to reduce 
maintenance. Some examples are changing over plastic valves and fittings (that 
break easily in cold weather), to metal or stainless steel. 

• I would look at pre-wetting more closely. We currently do not have a pre-wet or 
anti-icing program. At lower pavement temperatures we use an alternative salt.   

 
The St. Cloud area governments participating in this project collectively spend a significant 
amount of their budget on salt—not counting labor, vehicle depreciation, maintenance, and 
fuel. By continuously improving maintenance techniques and staying abreast of best practices 
deployed across the northern tier of states, there are opportunities to improve a “triple bottom 
line” of lower costs, better traction, and protecting ground and surface water quality. 

When it comes to providing additional winter traction, the use of chlorides to reduce ice on 
roads, sidewalks, and parking lots presents a classic case of tradeoffs. The most easily tracked 
metric is the dollar cost of providing a service most citizens want for this. But there is an 
environmental cost as well, and, even though it is far more difficult to quantify, taxpayers 
generally have signaled they want their groundwater free of chloride pollution and surface 
waters to be healthy and fishable. The cost of restoring lost quality is large. 

In the last 20 years the northern tier of states and Canada have eased up on the salt 
application. Minnesota has done particularly well, driven in part by a concern over the toxic 
effect salt has on streams and the permanent effect it has on our valuable lakes. A growing 
body of evidence is showing rising levels of chlorides in our groundwater supplies which 
present a future expense for communities in the central sands portion of the state. 

Central Minnesota Public Works Departments are focused not on providing bare pavement—
the costs are too high—but on providing enough traction at the various points of the road 
system to allow reasonable vehicular traffic. Winter in Minnesota will always require winter 

Conclusion 
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driving skills and a little extra travel time when large or extended snowfalls appear. This project 
was about creating an opportunity to discuss and compare practices, tabulate the approaches, 
and provide multiple training opportunities so multiple public goals can be achieved. 

 
For citizens, homeowners, building owners and managers: 

• MPCA TCMA Chloride Management Plan: 
https://www.pca.state.mn.us/sites/default/files/wq-iw11-06ff.pdf 

• MPCA’s list of certified salt applicators: http://www.pca.state.mn.us/index.php/view-
document.html?gid=5489 

• Tips on applying deicers safely: http://www.motherearthn3ews.com/organic-
gardening/safer-de-icing-chemicals-zmaz03djzgoe.aspx#ixzz2nImJ1kIq 

• MnDOT Plant Selector Tool: 
http://www.dot.state.mn.us/roadsides/plantselector/index.html 

• Tips for using less salt, using a deicer, hiring a snow removal contractor: 
http://ninemilecreek.org/EDUCATION/salt.asp 

• Winter Maintenance for Small Sites DVD Video 
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-
sidewalks-d2d82626 

• Improved Winter Maintenance: Good Choices for Clean Water DVD Video 
https://www.pca.state.mn.us/water/educational-resources#residents-13e0645d 

• Video on Chloride in our Water, MPCA. 
https://www.youtube.com/watch?t=51&v=ZRSO3VLDkgM 

• Central Minnesota Water Education Alliance 
http://www.mnwaterconnection.com/ 
 
 

 

 

 

 

 

 

Additional Resources 

https://www.pca.state.mn.us/sites/default/files/wq-iw11-06ff.pdf
http://www.pca.state.mn.us/index.php/view-document.html?gid=5489
http://www.pca.state.mn.us/index.php/view-document.html?gid=5489
http://www.motherearthnews.com/organic-gardening/safer-de-icing-chemicals-zmaz03djzgoe.aspx#ixzz2nImJ1kIq
http://www.motherearthnews.com/organic-gardening/safer-de-icing-chemicals-zmaz03djzgoe.aspx#ixzz2nImJ1kIq
http://www.dot.state.mn.us/roadsides/plantselector/index.html
http://ninemilecreek.org/EDUCATION/salt.asp
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-sidewalks-d2d82626
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-sidewalks-d2d82626
https://www.pca.state.mn.us/water/educational-resources#residents-13e0645d
https://www.youtube.com/watch?t=51&v=ZRSO3VLDkgM
http://www.mnwaterconnection.com/
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For public and private maintenance: 

• Minnesota Local Technical Assistance Program (LTAP): http://www.mnltap.umn.edu/ 
• Snow and Ice Control Material Application (CTAP): 

http://www.mnltap.umn.edu/training/topic/maintenance/snow/ 
• Minnesota Snow and Ice Control – Field Handbook for Snow Operators: 

http://www.lrrb.org/media/reports/200501REV.pdf 
• Chloride Feasibility Study for the Metropolitan Twin Cities Area – Phase 1 Report: 

https://www.pca.state.mn.us/sites/default/files/wq-b11-01.pdf 
• MPCA Level 1 and 2 Smart Salt Training Materials and Schedule: 

https://www.pca.state.mn.us/water/training 
• Road Salt Applicators Training Certificate Holders: 

http://www.pca.state.mn.us/index.php/view-document.html?gid=5489 
• Dakota County Winter Maintenance KAP Study Report: 

https://www.pca.state.mn.us/sites/default/files/p-tr1-21.pdf 
• Resources for BMPs, products, equipment, winter maintenance plans, etc.: 

http://canadianparking.ca/technical-bulletin-index/ 
• The Condition of Minnesota’s Groundwater, 2007-2011: 

https://www.pca.state.mn.us/water/groundwater 
• Ice School: Melding the Science and Craft of Winter Road Maintenance: 

http://www.lakesuperiorstreams.org/understanding/media/Ice%20School%20_%20Arti
cles%20_%20Stormwater.pdf 

• Twin Cities DAILY PLANET article, December 26, 2010. Hold the Salt: 
http://www.tcdailyplanet.net/hold-salt/ 

• Environmental Science and Technology Journal. A Fresh Look at Road Salt: Aquatic 
Toxicity and Water-Quality Impacts on Local, Regional, and National Scales: 
http://pubs.acs.org/doi/abs/10.1021/es101333u 

• EPA Road Salt Application and Storage: https://www.epa.gov/natural-disasters/snow-
and-ice  

• Winter Maintenance for Small Sites DVD Video 
Mississippi Watershed Management Organization and University of MN: 
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-
sidewalks-d2d82626 

• Snow and Ice Management Association (SIMA):  http://www.sima.org/ 
• Winter Maintenance Assessment tool (WMAt), Minnesota Pollution Control Agency: 

http://stormwater.pca.state.mn.us/index.php/Winter_Maintenance_Assessment_tool_(
WMAt) 
 

 

 

http://www.mnltap.umn.edu/
http://www.mnltap.umn.edu/training/topic/maintenance/snow/
http://www.lrrb.org/media/reports/200501REV.pdf
https://www.pca.state.mn.us/sites/default/files/wq-b11-01.pdf
https://www.pca.state.mn.us/water/training
http://www.pca.state.mn.us/index.php/view-document.html?gid=5489
https://www.pca.state.mn.us/sites/default/files/p-tr1-21.pdf
http://canadianparking.ca/technical-bulletin-index/
https://www.pca.state.mn.us/water/groundwater
http://www.lakesuperiorstreams.org/understanding/media/Ice%20School%20_%20Articles%20_%20Stormwater.pdf
http://www.lakesuperiorstreams.org/understanding/media/Ice%20School%20_%20Articles%20_%20Stormwater.pdf
http://www.tcdailyplanet.net/hold-salt/
http://pubs.acs.org/doi/abs/10.1021/es101333u
https://www.epa.gov/natural-disasters/snow-and-ice
https://www.epa.gov/natural-disasters/snow-and-ice
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-sidewalks-d2d82626
https://www.pca.state.mn.us/water/educational-resources#building-entrances-and-sidewalks-d2d82626
http://www.sima.org/
http://stormwater.pca.state.mn.us/index.php/Winter_Maintenance_Assessment_tool_(WMAt)
http://stormwater.pca.state.mn.us/index.php/Winter_Maintenance_Assessment_tool_(WMAt)
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About This Project 
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process that will increase their understanding of chloride pollution and ways to reduce it at 
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for Rochester, Mankato and St. Cloud that will be presented to city councils and county boards 
and disseminated in electronic formats. The project started in February 2013 and will be 
completed in 2016. 
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