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Chloride sensitive species in Minnesota 

Macroinvertebrates 

• Mussels  

• 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 

 

www.mayfly.org 



Drinking water concerns 

• Secondary drinking water standard for 
taste: 250 mg/L 

• 75% of Minnesotans rely on “hard” 
groundwater for drinking 

• 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 
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MPCA strategic plan 



• 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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Sources of 
chloride 
 



Chloride in lakes and streams 

• 50 chloride impairments 

• 3 new listings added 2018 

• 75 high-risk waters 

• Values within 10% of the standard 
(≥ 207 mg/L) or at least one 
exceedance  

• 80% of surface water chloride 
data is in Twin Cities Metro Area 

 



Long-term  
chloride trends in streams 

• Minnesota Milestone Monitoring 
Program 

• Includes 80 monitoring sites on 
rivers and streams 

• Long-term data set, 30 years or 
more 

• Chloride and nitrate the 2 pollutants 
with overall increasing trends 

 



Long-term 
chloride 
trends in 
lakes 

Lake Period Percent change/year Trend Description 

Beaver 1984-2016 +2.42% Increasing 

Brownie 1978-2016 +2.8% Increasing 

Calhoun 1991-2014 +1.74% Increasing 

Cedar Island (Main Bay) 1978-2009 +2.1% Increasing 

Clearwater 1988-1997 +11.6% Increasing 

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 

Osakis 1985-2009 +1.9% Increasing 

Shaokotan 1985-2017 +1.6% Increasing 

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 

Wirth 1994-2014 +2.49% Increasing 



Large river chloride trends 
 

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

(Metropolitan Council Environmental Services) 

• Overall chloride trends in the metro area: 
Mississippi, Minnesota and St. Croix rivers 

• Trend results show chloride has 
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  
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Chloride in groundwater 

Land Use Chloride 
(mg/L) 

Residential 45 
Commercial/ 
Industrial 

60 

Undeveloped 15 

30% of shallow monitoring wells in 
the TCMA above standard 

About 1/3 of shallow wells across the 
state are increasing in 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 



Partnership Approach 



Implementation Ideas for Everyone 

Winter Maintenance Professionals Watershed Management Organizations & Districts 
and Soil & Water Conservation Districts 

MPCA 



Working 
together to 
protect our 

waters 



KATRINA KESSLER 

MPCA WATER COMMISSIONER 

Thank you for all that you do to 
protect Minnesota’s waters 


