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What is electric conductivity? 

• Electric conductivity: 
measurement of the 
concentration of chemicals 
that can transfer electric 
current 

 

• Measured with a conductivity 
meter 



What is electric conductivity? 

• Units: mili- or micro-Siemens 
per cm (mS/cm or µS/cm).  

• Electric conductivity = electric 
conductance 

• Specific conductivity (SC): 
electric conductivity that has 
been corrected for 
temperature.  

• Most sensors report specific 
conductivity. 



What is electric conductivity? 

• Measurement of the concentration of 
chemicals that can transfer electric current. 

• Dissolved salts. 



Dissolved salts in freshwater 

• What is a salt? 

• Solid chemical compounds made of atoms 
with negative or positive charges (ions) 



Dissolved salts in freshwater 

• Some salts dissolve in water 

• Positive and negative components dissociate: 



Dissolved salts in freshwater 

• In solution, salts are capable of 
transferring electricity 



Natural Background SC 

• Driven by type of soil 
and geologic 
materials in the 
watershed 

Dolores River,  Utah 
(~2000 uS/cm) 

Chubb River, Adirondack 
Mountains (~50 uS/cm) 



Natural Background SC in the US 

Olson, J.R. and Cormier , S.M., 2019. Modeling Spatial and Temporal Variation 
in Natural Background Specific Conductivity. ES&T, 53. 



Freshwater salinization syndrome 

• Increasing concentration of 
salts. 

• Has affected nearly 40% of 
the drainage area of the 
contiguous US in last 100 
years. 

• Most prominent in the 
densely populated eastern 
and midwestern US 



Freshwater salinization syndrome 

• Causes: 

• Salt pollution: 

• Road deicers, irrigation runoff, sewage. 

• Accelerated weathering of natural geologic materials 
by strong acids (e.g., acid rain, fertilizers, and acid 
mine drainage) 

• Easily weathered minerals used in agriculture (lime) 
and urbanization (concrete). 



Freshwater salinization syndrome 

• Not only table salt (NaCl) 

• Also other salts of substances like: 

• Magnesium, Potassium, Sulfate, Carbonate 

• So: electric conductivity is an excellent proxy for 
salt concentration. 

• Sensors for continuous measurements are available 

• Cheap and very reliable. 



Freshwater salinization syndrome on a continental scale. Kaushal et al. 2018, 
PNAS 



• Freshwater salinization 
syndrome on a 
continental scale. Kaushal 
et al. 2018, PNAS 



Why is this a problem? 

• Delayed growth  

• reduced feeding 
efficiency 

• increased drift  

• Alteration 

• trophic interactions  

• biochemical cycles 

• Leaf decomposition. 

 

• Cascading effects on 
the ecosystem health 

• Variations in salt concentrations make it harder for many 
freshwater organisms to maintain osmotic balance.  



Are tributaries of the 

Delaware River Basin 

(DRB) experiencing 

increased salinization? 



Specific conductivity (µS/cm) 

• All available data in 2017-2018 



Specific conductivity (µS/cm) 

• All available data in 2017-2018 



Specific conductivity (µS/cm) 

• All available data in 2017-2018 



Specific conductivity and land use 

• % developed land in the WS was the best land-use predictor of mean SC 
across the study period 
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 r = 0.76, p<0.01 



Specific conductivity (µS/cm) 

• All available data in 2017-2018 







Angelica Creek, 20 km2 

Forest 50% 

Urban: 14% 

Agricultural: 8% 

 

Punches Run, 0.63 km2 

Forest: 88%  
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Forest: 88%  

 



Punches Run
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In summary: 

• Yes, tributaries of the DRB are 
experiencing increased 
salinity. 

• Related to land use, 
urbanization 
• Winter extremes likely related 

to road salt application 

• Knowledge on salt toxicity is 
rapidly increasing  

• negative additive joint 
effects of salinity and other 
stressors 

• Still a lot to learn  
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