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So what do these charts mean?

Making sense of the numbers:

● What is being measured and how?
● How do these numbers compare to national and state criteria for ecosystem and 

human health?
● How do these numbers compare to national and Hudson Watershed trends?



How do we measure road salt in surface and 
groundwater?
Loggers: Probes:

Laboratory analysis: 



How do we measure road salt in surface and 
groundwater?

Salinity:  Measure of the total salt concentration, comprised mostly of Na+ and Cl–
ions, which represent about 91% of all seawater ions. Salinity is typically derived from 
conductivity

Conductivity: Measure of water’s capability to pass electrical flow. This ability is 
directly related to the concentration of ions in the water, including those from 
dissolved salts

Specific conductance: Conductivity at 25 degrees C

Chloride concentration (Cl-): Measure of just chloride ions

Solomon River, KS

Conductivity and chloride concentration are 
related



How much salt is too much?

EPA Water Quality Criteria, National Recommended Aquatic Life Criteria for 

Chloride

1-hour average (acute) concentration: 860 mg/L

Four-day average (continuous) concentration: 230 mg/L

NYSDEC Water Quality Criteria for Chloride

250 mg/L (A, A-S, AA, AA-S water classes)

EPA Drinking Water Secondary Standards for Chloride

Maximum Contaminant Level (MCL): 250 mg/L (ppm)



What do we know about salt in surface and 
groundwater?

● Salt use has increased in the US (Mullaney et al. 2009, Findlay & Kelly 2011, others)

● Salt concentrations in surface water have been increasing over much of the US 
including in NY (Godwin et al. 2003, Kaushal et al. 2005, Kelly et al. 2007, others)

● As urbanization, impervious surfaces, and proximity to roads increase, so do salt 
concentrations (Kelting et al. 2012, Gutchess et al. 2016, Kelly et al. 2018, others)

● Concentrations often exceed EPA criteria and NYSDEC standards (Corsi et al. 2010, 
Corsi et al. 2015) 

● Salt concentrations are generally higher in the winter, but summertime 
concentrations may also be elevated (Corsi et al. 2015, Findlay & Kelly 2011, others)



(Mullaney et al., 2009)



Winter (black line) and 
summer (gray line) flow-
normalized chloride 
concentration trends for 
30 sites in 19 streams 
across the United States. 
The background color 
represents watershed 
percent imperviousness. 
(Corsi et al., 2015)

Salt concentration 
increases with:

● Time
● Percent 

imperviousness 
(urbanization)

● Winter season



Average chloride concentration (A) and expected number of individual days 
per year with concentration exceeding the USEPA chronic water quality 
criteria of 230 mg/L (B) from modeling results compared to urban land cover 
percentage in the contributing watershed. (Corsi et al., 2015)

Salt concentration: 
● Increasing with time
● Increases with 

urbanization
● Often exceeds EPA 

water quality criteria



Changes in the salt content of fresh water in rivers and streams 
across the United States over the past half century. Warmer colors 
indicate increasing salinity while cooler colors indicate decreasing 
salinity. The black dots represent the 232 U.S. Geological Survey 
monitoring sites that provided the data for the study. (Kaushal et al., 
2018)
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Salt research in the Hudson Watershed

A. East Fishkill: More than half of the wells sampled exceeded EPA health standards for sodium.  
Distance to the nearest road and amount of nearby pavement strongly influenced road salt in well water. 
(Kelly et al., 2018)

B. Wappinger Creek: Salt concentrations increased even though salt use did not. Model results suggest 
that the increase was likely due to a lag effect of long-term road salt use and subsurface buildup. (Kelly et 
al., 2008)

C. ADK: Salt concentration increases with increasing road density. (Godwin et al., 2003)

D. Mohawk River: Between 1950-98, volumes of sodium and chloride increased by 130 and 243 percent, 
respectively, due to urbanization and road salting. (Ketling et al., 2012)
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Impacts of high salt concentrations

PEOPLE/INFRASTRUCTURE:

● Taste
● Increased chloride concentrations in surface waters can be linked to corrosivity and elevated lead levels in 

drinking water (Stets et al., 2018)

ECOSYSTEMS:

● Levels above and below the EPA criteria 
and NYSEC standards can have a variety 
of impacts on aquatic flora and fauna 
(Findlay & Kelly, 2011)



Saw Kill salt concentrations

TAKE HOME MESSAGE:
● Higher than some watersheds with comparable imperviousness and 

urbanization
● Approaching concentrations that may have some ecosystem impacts
● Below EPA criteria and NYSDEC standards for aquatic ecosystem 

health
● Increasing over time, consistent with trends for the northeastern US 

(including Hudson Watershed trends)
● Increasing with increasing urbanization, consistent with US trends 

(including Hudson Watershed trends)
● Salt use hasn’t necessarily increased in the Saw Kill; increased 

concentrations may be due to salt already in the environment - more 
work on this to come!
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