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• De-icing salt: NaCl

• Common worldwide, 

widespread impacts 

documented

• Biological impacts

• Adversely affects all 
forms of life

• Reduces biodiversity

• Physical impacts

• Mixing

Image: Watershed Institute



Szklarek et al. 2022

https://drive.google.com/file/d/1yLC2Una4PmGIZ_bGdu9LXcuAjuKTBJ_r/view


Szklarek et al. 2022

https://drive.google.com/file/d/1yLC2Una4PmGIZ_bGdu9LXcuAjuKTBJ_r/view


Hintz and Relyea 2019

https://onlinelibrary.wiley.com/doi/full/10.1111/fwb.13286


Cleanwater.org

https://cleanwater.org/2021/09/29/how-salt-gets-environment


Lake Champlain long-term 

monitoring program
How is the lake’s water quality? Is it changing?



Chloride 

concentration data

• Starting 1991

• 18 tributaries

• 8,000 samples

• 15 lake sites

• 7,250 epilimnion 
or unstratified 
samples



• Combine with 

streamflow

• Model to predict 

concentrations

• Estimate loads

• Trends



Concentration:

The amount measured in 

a unit volume of water 

Milligrams chloride per 

liter



Chloride 

concentration trends

• Increased since 1990 

in 15 out of 18 

tributaries

• 41 to 163% increase
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Chloride concentrations 

(milligrams chloride per liter)

• < 10 – natural background

• > 20 – elevated

• > 35 – documented impacts to 

biodiversity

• 230 – EPA chronic threshold 

for aquatic toxicity

• 250 – EPA secondary drinking 

water standard (taste)

• 860 – EPA acute threshold for 

aquatic toxicity 



Sunnyside Brook

Adapted from Sunnyside Brook TMDL

200

600

1000

Dec 1, 

2019

Apr 1, 

2020

Aug 1, 

2020

Dec 1, 

2020

Acute threshold

860 mg/L

Chronic threshold

230 mg/L

1400 milligrams chloride per liter

https://dec.vermont.gov/sites/dec/files/documents/Sunnyside%20Cl%20TMDL_final%20approved.pdf


Adapted from Sunnyside Brook TMDL

Sunnyside Brook

https://dec.vermont.gov/sites/dec/files/documents/Sunnyside%20Cl%20TMDL_final%20approved.pdf


Load:

Total amount delivered to a 

receiving water body in a period 

of time

Metric tons chloride per year



Chloride load trends

• Increased since 1990 

in 15 out of 18 

tributaries

• 1.9 to 127% increase
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Overview of LCBP ongoing 

chloride research

• Research article

• Mirror Lake study and 

monitoring (AsRA, AWI)

• Basin-wide study of chloride 

data - long-term trends, 

inform BMP implementation 

(AWI)

• Forecast future road salt 

use with downscaled climate 

models (AWI)

• Study on chloride sources 

and impacts to 

macroinvertebrates 

(Middlebury College)
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