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Chloride Trends – Road Salting and Winter De-Icing
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Chloride Contributions from Major Point and Nonpoint Sources-
within State of Minnesota

Graph: Overbo et al 2021, Science of the Total Environment, 764, 144179



Stream Reach 
Trends

Chloride and Specific Conductance:
 1961 through 2022

Median Chloride : 2013 through 2022



Stream Reach 
Trends

Realtime Data Analysis

Site 12: Lincoln Creek Estimated Chloride (Piecewise Regression) 

compared to Measured Chloride Concentrations

Chloride estimated from Specific Conductance (mg/l)

 Grab Sample Chloride Concentration (mg/l) 

 Acute Chloride Toxicity Level (757 mg/l)
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Breakpoint 1

(732 µS/cm, 74 mg/l)

Breakpoint 2

(2,123 µS/cm, 503 mg/l)

3-Segment Piecewise Regression 

developed using paired data from 30 sites

Strong Relationship between 
Chloride and Specific Conductivity

Specific Conductance 
Range (µS/cm)

Equation to Estimate 

Chloride (mg/l)

SC ≤ 103

103 < SC ≤ 732

732 < SC ≤ 2,123

SC > 2,123

[Cl-] = 0 

[Cl-] = 0.1171 x SC – 12.0

[Cl-] = 0.3084 x SC – 151.9

[Cl-] = 0.3687 x SC – 280.0
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Breakpoint 1

(732 µS/cm, 74 mg/l)

Breakpoint 2

(2,123 µS/cm, 503 mg/l)

Put into Context
Seawater has a chloride ion 
concentration of about 19,400 mg/L 

Brackish water in tidal estuaries 
may have chloride levels between 
500 and 5,000 mg/L 

Strong Relationship between 
Chloride and Specific Conductivity



Chloride Concentrations are highly correlated with urban 
land use and roads and parking lots
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Chloride Concentrations are highly correlated with urban 
land use and roads and parking lots

10

0

1,000

2,000

3,000

4,000

5,000

6,000

0

100

200

300

400

500

600

0 20 40 60 80 100

M
ax

 C
h

lo
ri

d
e 

(m
g

/l
)

M
ea

n
 C

h
lo

ri
d

e 
(m

g
/l

)

Urban Land Use (percent)

Root River 

Canal

Lincoln Crk



Chloride Concentrations are highly correlated with urban 
land use and roads and parking lots
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Lake Trends

Mean Chloride vs Land Use Mean Chloride : 2013 through 2022



Lake Trends

Bass Bay LakeLittle Muskego Lake

Pewaukee Lake

Silver Lake (Waukesha)

Lake Mary

Wind Lake
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y = 0.228x - 0.1256
R² = 0.628
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Average Annual Chloride Concentrations and Biological Effects Thresholds
Chloride in Regional Lakes: 1960 to 2022

Phytoplankton
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Problem-Chloride Thresholds for Biological Effects Exist at Much Lower 
Concentrations than the Acute or Chronic Concentration Standards.
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Our results suggest that clutches of A. maculatum laid 
in wetlands with high chloride concentrations, 
associated with road deicing salts from winter 
application, may experience lower survival and 
increased frequency of malformations.N.E. Karraker, J.P. Gibbs / Road deicing salt irreversibly disrupts osmoregulation of 

salamander egg clutches, Environmental Pollution 159 (2011) 833-835
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• As of 2022, 35 waterbodies in 
southeastern Wisconsin were 
listed as impaired due to 
exceeding chloride toxicity 
thresholds

Source: SEWRPC

Chronic Acute

Wisconsin 395 mg/L 757 mg/L

US EPA 230 mg/L 860 mg/L

Chloride 
Toxicity
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Chloride 
Toxicity

Source: SEWRPC



Source: SEWRPC

Chloride 
Toxicity



What can you do on your property?

▪ Snow removal

• Shovel early and often

• Use salt appropriately

• Scatter salt so there is space between grains

• A coffee mug of salt is enough to treat 20' of 
driveway or 10 sidewalk squares

• Switch to sand when temperatures are under 
15°F and salt effectiveness is diminished

• Sweep up excess salt after each winter event

▪ Water softening

• Update to on-demand instead of timer-based unit

• Don’t pump brine tank discharge on to lawn

▪ Consult Wisconsin Salt Wise for ideas/tips or trainings:

• https://wisaltwise.com/

https://wisaltwise.com/


What are your State and County agencies doing?

▪ Monitoring chloride in surface waters and 

groundwater

▪ Researching alternative de-icing techniques

• Salt brine application report

− Less salt used (23%)

− Better pavement friction

− Benefits outweigh investment costs

▪ Applying and incentivizing best practices

• Using brining and pre-wetting on County 

and State roads

• Supporting salt certification courses for 

winter maintenance professionals



How can your community help?

• Lake districts and associations

• Chloride monitoring in lakes and rivers

• Many lakes do not have a recent 
chloride measurement

• ~$25 per sample

• Low to no cost for equipment

• Educational materials/campaigns to 
reduce salt usage on lakeshore properties

▪ Municipalities

• Implement policies and practices to 
reduce salt use

• Brining, calibration, pre-wetting, 
etc.

• Hire Salt-Wise certified winter 
maintenance professionals







/SEWRPCSEWRPC.org @SEW_RPC

Thank You

Thomas Slawski ǀ Chief Biologist

tslawski@sewrpc.org  ǀ  262.953.3263

Funding Provided By:
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