
Potential corrosivity in U.S. rivers 
Trends, seasonality, and regional patterns 
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Sources of chloride to urban areas 
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Chloride and water 
quality 

• Aquatic life criteria 
 

• Corrosion 



 
• Expensive. 

 
• Linked to metal contamination of 

drinking water. 
 

• Primary concern in Lead and 
Copper Rule. 

Corrosion in water 
distribution 

systems 



Indices of potential 
corrosivity 

Chloride-sulfate mass ratio 
 
CSMR = (Cl-) / (SO4

2-) 
 
*parameters expressed in mg/L. 
 
 
Larson ratio 
 
[(Cl-) + (SO4

2-)] 
(Alkalinity) 
 

* Parameters expressed in 
equivalents per liter 
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• Changes in major ions can indicate 
a change in the potential 
corrosivity of surface water. 
 

• A trend analysis is used to look for 
changes in water quality over a 
specific period of time. 
 

• A status assessment gives 
information about central 
tendencies and spatial patterns. 

Trends in chloride, 
sulfate, and 

alkalinity 



Chloride-sulfate mass ratio trends 1992-2012 

Increasing, high confidence 

Decreasing, medium confidence 
No trend 

Decreasing, high confidence 

Increasing, medium confidence 

Provisional data – subject to revision 

Chloride-sulfate mass ratio 
n = 77 



Chloride-sulfate mass ratio trends 1992-2012 

Increasing, high confidence 

Decreasing, medium confidence 
No trend 

Decreasing, high confidence 

Increasing, medium confidence 

Provisional data – subject to revision 

Chloride-sulfate mass ratio 
n = 77 Chloride-sulfate mass ratio 

Change in ratio 1992-2012 

Land use categorized using 2011 National Land Cover Dataset 



Status Assessment (2010-2015) 
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Corrosion can be difficult to control 

Increased potential to cause corrosion 



Seasonal patterns and ranges in potential corrosivity differ 
among sites 

Connecticut River at Thompsonville 
Northeastern US 

Chloride-sulfate 
mass ratio 

Platte River at Louisville, NE 
Interior West Region 

Provisional 
data – 

subject to 
revision 

Chloride-sulfate 
mass ratio 



Preliminary findings and 
next steps 
Demonstrated utility of major ion trend 
analysis for water quality interpretation. 
 
Found large increases in chloride and 
chloride-sulfate mass ratio, particularly 
in urban areas. 
 
Monitoring is critical to understanding 
these dynamics. 



Preliminary findings and 
next steps 
NEXT STEPS:   
Are there regional differences in status or 
trends of potential corrosivity? 
 
Does surface water quality relate to lead 
exceedances at surface water intakes? 
 
Approach: Analyze EPA database of lead 
exceedances and compare with surface 
water quality at monitoring locations. 
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