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Meet Brooke

Brooke Asleson

Chloride Program 
Coordinator

brooke.asleson@state.mn.us 

https://www.pca.state.mn.us/water/chloride-salts

I began my career at the MPCA in 2007 in the Watershed program working on water quality projects, managing 
grants to local partners and serving as MPCA contact for local partners on water issues. This is where I first began 
working on addressing chloride pollution. In 2017 I moved into the new role of Chloride Coordinator to create a 
Chloride Reduction Program and integrate chloride reduction across the MPCA. The chloride reduction program  
includes the statewide Smart Salting training program and assistance programs. Prior to working at the MPCA I 
completed my Master’s degree at the University of Minnesota in Water Resources Science.

@brookeMPCA

https://video.pioneer.org/video/bluegills-and-salty-waters-ai334t/ 

mailto:brooke.asleson@state.mn.us
https://www.pca.state.mn.us/water/chloride-salts
https://video.pioneer.org/video/bluegills-and-salty-waters-ai334t/


• Salts are compounds that contain chloride

• Sodium Chloride (rock salt)

• Magnesium Chloride

• Calcium Chloride

• Potassium Chloride

• Once chloride bonds with H2O the only way to separate is reverse 
osmosis, it will not breakdown naturally

What is Salt?



• If you use photos, 
maps or charts, make 
them big

• The MPCA has 
collection of photos 
organized by topic: 
www.flickr.com/phot
os/mpcaphotos/sets/
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Where is all 
this salt 
coming from?



De-icing 

salt

Wastewater

Fertilizer

De-icing salt use

Sources of Chloride in MN



What happens to all the salt?



Negative Impacts of Chloride



EPA criteria

230 mg/L
860 mg/L

Canada criteria 
120 mg/L

Permanent 
Pollutant

Disrupts 
Lake 

Mixing

Contaminates 
Groundwater

Freshwater 
Salinization 
Syndrome

Why is chloride 
a problem?

1 tsp. of salt pollutes 

5 gallons of water

Toxic to 
aquatic 

life



Chloride Sensitive species in MN

Macroinvertebrates

• Dragonfly larvae

• Mayflies

• Amphipods (side-
swimmers)

Fish

• Least darter 

• Pugnose shiner

• Walleye

• Northern pike

Plants

• Canada Bluejoint

• Lake Sedge

• Spike Rush

• Bulrush

Amphibians

• Wood frogs 

• Tiger salamander

• Eastern newt



Disrupts 
natural 
mixing 
process

Heavier 
“salt” water 

sinks to 
bottom

Healthy  lakes 
"turnover" 3-
4 times a year



Surface Water Chloride 
conditions

• 54 chloride impairments

• 13 new impairments on the 2024 
draft list

• 75 High Risk waters

• Values ≥ 207 mg/L or at least one 
exceedance 

• 80% of surface water chloride data is in 
the TCMA

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



Large River Chloride Trends
Metropolitan Council Environmental Services

Regional Assessment of River Water 
Quality in the Twin Cities 
Metropolitan Area 1976-2015 
Minnesota, Mississippi, St. Croix 
Rivers

• Figure 104 displays overall trends in flow-
adjusted Cl concentrations in the metro area 
Mississippi, Minnesota, and St. Croix rivers. 

• Trend results show Cl concentrations have 
significantly increased during the past 31 
years. 

https://metrocouncil.org/Wastewater-Water/Publications-
And-Resources/WATER-QUALITY-MONITOR-ASSESS/Regional-
Assessment-of-River-Quality.aspx 

https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WATER-QUALITY-MONITOR-ASSESS/Regional-Assessment-of-River-Quality.aspx
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WATER-QUALITY-MONITOR-ASSESS/Regional-Assessment-of-River-Quality.aspx
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WATER-QUALITY-MONITOR-ASSESS/Regional-Assessment-of-River-Quality.aspx


Chloride in Groundwater

2/3 wells with chloride concentrations exceeding 
the SMCL were located in the TCMA, rest were in 
urban areas

40% of wells tested across the state are 
increasing in chloride

Land Use Chloride (mg/L)

Sewered Residential 45 mg/L

Unsewered Residential 16 mg/L

Commercial/Industrial 82 mg/L

Agricultural 14 mg/L

Undeveloped 1 mg/L

Median chloride concentrations in groundwater based on land use, 2013-2017



Increased Corrosivity in Drinking 
Waters

• USGS National Water-Quality 
Assessment project studying where 
and why drinking water sources are 
corrosive

• High chloride can increase tendency of 
water to cause corrosion in 
distribution systems

• Elevated chloride concentration can 
increase the rate of release of lead into 
the water.

https://www.usgs.gov/media/images/urban-streams-have-
elevated-potential-cause-corrosion

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/lead
https://www.usgs.gov/media/images/urban-streams-have-elevated-potential-cause-corrosion
https://www.usgs.gov/media/images/urban-streams-have-elevated-potential-cause-corrosion


Freshwater Salinization Syndrome

• Salts can corrode metals and cause the 
release of heavy metals in drinking 
water systems.

• Salts increases heavy metal and 
nutrient contamination in 
streams, lakes & wetlands.

• The release of these materials are 
creating chemical cocktails 
with unknown toxic effects.

• Salts and the associated chemical 
cocktails build up in soils, surface water, 
and groundwater and are not easily 
remediated.
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Infrastructure & Vegetation Damage



Sources: 1MnDOT (2012), 2Stefan (2009) 3Vitaliano (1977) and Murray et. al (1992) 

Salt is Expensive

The Real Cost of Salt Use -
https://www.pca.state.mn.us/sites/default/files/wq-iw11-06bb.pdf 

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


MPCA Chloride Reduction Program

Agency program 
collaboration

Training Assistance Resources

https://www.pca.state.mn.us/water/chloride-salts



MPCA Chloride Reduction Program

Agency Water 
programs

Training Assistance Resources

www.pca.state.mn.us/pollutants-and-contaminants/chloride



• Highlight chloride impacts on water 
quality

• Inform and guide best practices 

• Demonstrate success and cost savings 
of improved practices

Purpose

• Surface and groundwater trends

• Chloride sources identified

• Goals for protecting MN waters
Scope

• State and local government entities

• Winter maintenance workers

• Elected officials and general public
Audience



MPCA Regulatory programs 

www.pca.state.mn.us/business-with-us/water-
permit-holders-and-chloride 

NPDES Wastewater treatment and 
disposal permits

• About 100 Wastewater Facilities in MN have 
been identified as having high chloride 
impacts 

• These facilities will receive chloride limits in 
their permits as they are renewed

NPDES Stormwater permits

• New chloride management requirements 
were included in the 2020 general MS4 
permit 

• Industrial stormwater program includes salt 
storage, use and management requirements 

http://www.pca.state.mn.us/business-with-us/water-permit-holders-and-chloride
http://www.pca.state.mn.us/business-with-us/water-permit-holders-and-chloride


MPCA Chloride Reduction Program

Agency Water 
programs

Training Assistance Resources

www.pca.state.mn.us/business-with-us/smart-salting-training



What is Smart Salting?

A suite of techniques that does not 
compromise public safety and public 
needs while minimizing 
environmental and economic 
impacts of chloride.



MPCA Smart Salting Training Certification program

Parking Lots 
& Sidewalks

Roads

Property 
Management

www.pca.state.mn.us/business-with-us/smart-salting-training

Level 2 – 
Organization 
Certification

Hands on professionals

Managing

Water Treatment 
Professionals*

*Coming Soon!



NEW MPCA Smart Salting Refreshers

Smart Salting 
101

Weather for 
Winter 

Maintenance

www.pca.state.mn.us/water/smart-salting-training

Liquid Deicer 

New Refreshers designed for current MPCA Smart Salting certificate holders

Salt & Snow 
Storage



Why Training is Important

• Improves operator effectiveness

• Saves money

• Reduces damage to infrastructure 
and properties

• Maintains & improves safety 
conditions

• Protects MN’s water resources

Smart Salting Training promo video!!
https://www.youtube.com/watch?v=Kjt5Oiqx6ps&featu

re=youtu.be 

https://www.youtube.com/watch?v=Kjt5Oiqx6ps&feature=youtu.be
https://www.youtube.com/watch?v=Kjt5Oiqx6ps&feature=youtu.be


Safety & Protecting Water Resources is possible!

Winter of 2018/2019 

Reduced salt use by 60%

• 2018 training for all 3 crews

• Calibrated equipment

• Started using liquids properly

• Started using a non-chloride at some 
building entrances

• Didn’t salt all the time, looked at weather 
forecast

Winter 2018/2019: 
“Safe to say my 

salt reduction savings 
in product and labor 

is into the 

hundreds of thousands of dollars!”

Smart Salting Training promo video!!
https://www.youtube.com/watch?v=Kjt5Oiqx6ps&featu

re=youtu.be 

https://www.youtube.com/watch?v=Kjt5Oiqx6ps&feature=youtu.be
https://www.youtube.com/watch?v=Kjt5Oiqx6ps&feature=youtu.be


NEW - MPCA Smart Salting Workshop

Community 
Leaders

Workshop

www.pca.state.mn.us/water/smart-salting-training

Who should attend?
• City council members and other 

elected officials
• Members of sustainability and 

environmental commissions
• Board members of watershed 

districts, lake associations, 
housing associations

• Administrators of cities, schools 
and campuses

• Other community decision 
makers



MPCA Smart 
Salting 
training 
calendar

https://www.pca.state.
mn.us/smart-salting-

trainings



Winter Maintenance Basics

Physical removal

Be Smart about Salting

Regular training for staff

Sweep up Extra

#SmartSalting | https://www.pca.state.mn.us/water/salt-and-water-quality

https://www.pca.state.mn.us/water/salt-and-water-quality


Physical Removal

• Removing snow physically is 
best option to prevent 
compaction

• Safest option for the 
environment and 
infrastructure

• Variety of tools for removing 
snow physically



Pavement Temperature

• Base application rates on 
pavement temperatures

•Use “low temperature” salt during 
cold weather events

Hand-held temperature sensor

• Warm pavements – fast melting
• Cold pavements – slow melting
• Super cold pavements – no melting



Speed of Melting

• Quantity of salt does not 
influence the speed of melting

• Each product is able to melt a 
fixed amount of snow/ice

• Adding more of the same 
deicer is unlikely to speed up 
melting

• Using liquid deicers will speed 
up melting

Adding more salt  to speed up melting results in 
over application not a faster result



• There are no requirements 
to list all ingredients or 
percentages of ingredients

• Try to find out ingredients 
and % of each – call 
manufacturer 

• Currently there are not any 
confirmed products safe for 
Environment

• Too much chloride is not 
good for plants, Na is more 
damaging than Mg

Buyer Beware – No Labeling Requirements on De-icing salt



Examples of Over Salting



Right Amount of Salt 

• Use less than 4 pounds of salt per 1,000 
square feet (an average parking space is 
about 150 square feet). 

• One pound of salt is approximately a 
heaping 12-ounce coffee mug. 

• Consider purchasing a hand-held spreader 
to help you apply a consistent amount.



Training Video for Homeowners



Water Softening Basics

Know Source of your Water

Know Your Hardness

Know Your Equipment

Maintain Your Equipment

#SmartSalting | https://www.pca.state.mn.us/water/salt-and-water-quality

https://www.pca.state.mn.us/water/salt-and-water-quality


Know Your Water Hardness

• 75% of Minnesotans rely on 
groundwater for drinking

•Groundwater is in constant contact 
with minerals, so is naturally hard

• Surface waters are generally soft (0-60 
mg/L)

▪ St. Paul, Minneapolis, Duluth are a few 
cities that utilize surface water as their 
primary drinking water source

•Most of MN has Very Hard to Hard 
drinking water



• Make sure City isn’t already softening

• Have softener optimized by professional

• Hardness, Salt dose, Water use 

• Soften only indoor water

• Promote water conservation practices

• U.S. EPA WaterSense labeled appliances & other products

•  Fix leaks

• Provide education to users on water conservation

http://homewater101.com/wordpress/wp-content/uploads/2015/11/how-water-softening-process-works-2.png


• Demand regenerated (based on water used)

• Twin or multiple tank (15- 30% less salt)

• Counter-current regeneration (35 – 40% less salt)

• Conductivity sensors

• Brine reclamation (up to 25% less salt)

• Reverse Osmosis

• Non-salt water conditioning technologies

Types of Point-of-Entry Hardness Reduction



MPCA Chloride Reduction Program

Agency Water 
programs

Training Assistance Resources

www.pca.state.mn.us/business-with-us/statewide-chloride-resources



Chloride Reduction Assistance

• MPCA Smart Salting Tool

• Grant & loan opportunities

• MN GreenCorps program

• Model ordinances for chloride 
reduction

• Water softening rebate guide

www.pca.state.mn.us/business-with-us/statewide-chloride-resources

http://www.pca.state.mn.us/business-with-us/statewide-chloride-resources


MCPA Smart Salting Tool

• Learn background information and 
environmental impacts of chloride sources

• Organizations can see and 
modify estimations of the amount 
of chloride from sources in their community:

• winter maintenance

• water softening

• fertilizer

• dust suppressants

• Survey templates

• Create a Chloride reduction action plan for 
each source

44https://smartsaltingtool.com/



Edina Public Schools

• 2012-13: High School alone was using 
500 – 1000+ pounds per event

• 2017-18 district-wide uses 10’s – 100’s 
pounds per event

• After S2 Training & use of SSAt:

• Effectively manage salt before, during and 
after storm events

• Equipment calibration

• Proper timing

• Use pre-treatment

• Mechanical removal (sweeping) only during 
storm events

• New snow removal equipment



MPCA Chloride Reduction Grant program 

• MPCA has created the Chloride 
Reduction Grant program to assist 
communities in reducing chloride 
pollution

• Grant program relies on receiving 
funding support every 2 years

• First grant was focused on water 
softening – awarded July 2021

• Second grant was awarded in 2022

• Subscribe to the Smart Salting 
program newsletter for updates

https://www.pca.state.mn.us/water/chloride-
reduction-grants 

https://www.pca.state.mn.us/water/chloride-reduction-grants
https://www.pca.state.mn.us/water/chloride-reduction-grants


Small Business Environmental Loan ProgramLoan programs

Small Business Assistance

www.pca.state.mn.us/smallbizloan 

Clean Water Partnership

www.pca.state.mn.us/water/cwp-loans 

http://www.pca.state.mn.us/smallbizloan
http://www.pca.state.mn.us/water/cwp-loans


# members Year

10 2018-19

6 2019-20

8 2020-21

8 2021-22

7 2022-23

• Minnesota GreenCorps is an environmentally 
focused AmeriCorps program coordinated by 
the MPCA. 

• Chloride reduction components in the 
program

• Members serve approximately 40 hours a week 
for 11 months from September through 
August.

• Eligible organizations include public entities, 
school districts, not for profit institutions of 
higher education, and 501 (c)(3)



City of Minneapolis: 2020-2022 GreenCorps Member project

“Was developed to increase understanding of 
the impacts of salt on the environment, limit 
over salting, and encourage residents and 
businesses to commit to practicing salt 
stewardship. 

The mini course is self-guided and provides an 
overview of road salt and its impacts on water 
quality; it consists of reading a few lessons as 
well as watching online videos.”



Chloride Reduction Model Ordinances

51

Focuses on four areas:

1. Occupational Licensure for Winter 
Maintenance Professionals

2. Deicer Bulk Storage Facility Regulations 

3. Land Disturbance Activities

4. Parking Lot, Sidewalk and Private Road 
Sweeping Requirements 

52





MPCA Chloride Reduction Program

Agency Water 
programs

Training Assistance Resources

www.pca.state.mn.us/business-with-us/statewide-chloride-resources



Chloride Resources

• Educational videos, postcards 
& posters

• Model winter maintenance 
policies & contracts

• Chloride papers & research

• Water Softening resources

• Guidance for monitoring

55https://www.pca.state.mn.us/business-with-us/statewide-chloride-resources 

https://www.pca.state.mn.us/business-with-us/statewide-chloride-resources




Annual Press Release @ winter salt

https://www.pca.state.mn.us/news-and-stories/winter-is-finally-here-apply-de-icing-salt-correctly-to-protect-our-
lakes-and-streams 

https://www.pca.state.mn.us/news-and-stories/winter-is-finally-here-apply-de-icing-salt-correctly-to-protect-our-lakes-and-streams
https://www.pca.state.mn.us/news-and-stories/winter-is-finally-here-apply-de-icing-salt-correctly-to-protect-our-lakes-and-streams


Low Salt, No Salt Minnesota
A new program from the

Hennepin County Chloride Initiative

Provides a toolbox for LGUs such as cities and 
watershed management organizations to increase 
local awareness and provide support and guidance 

to property owners

• Presentations

• Videos

• Handouts

• Templates
rpbcwd.org/low-salt-no-salt 

rpbcwd.org/low-salt-no-salt


Model Snow and Ice Management Policy & Contract

• A tool for cities and counties to prepare clear 
and complete snow and ice management 
policies

• Developed specifically to allow for cities and 
counties to incorporate environmental 
considerations into their policies and 
operations and thereby better manage liability 
risk

• City of Edina convened a diverse Advisory 
Committee of service providers, property 
managers, environmental specialists

• Model contract embraces Smart Salting 
practices while maintaining safety and reducing 
liability risk



Salt Dilemma Display



Kids Chloride Science Kit & Lesson Plan



MPCA Smart Salting Program 
Newsletter

Contact smartsalting.pca@state.mn.us

https://www.pca.state.mn.us/
smart-salting-newsletter

mailto:smartsalting.pca@state.mn.us
https://www.pca.state.mn.us/smart-salting-newsletter
https://www.pca.state.mn.us/smart-salting-newsletter


More then 10,000 reasons to reduce salt use

Minnesota has 11,842 lakes and 
92,000 miles of rivers and streams.



BROOKE ASLESON

CHLORIDE REDUCTION PROGRAM 

brooke.asleson@state.mn.us

Thank you!

@brookeMPCA 
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