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Billions of USD spent on 
Nutrient Management 



• Toxicity to aquatic life

• Invasive species and reduces biodiversity

• Corrosion/degradation of built 
infrastructure

• Ionic strength controls fate and transport 
of other chemicals 

• Currently unmanaged for drinking water 
quality

• Watershed Retention Effects 

Salinization – Why does 
it matter?
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Freshwater Salinization Syndrome:
Concurrent trends in specific 

conductance, pH, alkalinity, and 
base cations 



I. Causes of the Freshwater Salinization 
Syndrome? 

II. Effects of Freshwater Salinization? 
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• Irrigation Runoff
• Potash, Lime, Fertilizers
• Mining and Strong Acid 

Inputs 
• Industrial Brines 
• Sewage
• Easily Weatherable Building 

Materials
• Road Salts
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Salinization outpacing urban growth
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Urban areas 
contribute to 
Salinization: 
Impervious 
surface coverage 
as a predictor
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Variation in Stream Salinity Pulses
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Lab Experiments to Characterize the Effect of 
Salinization: Sites
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Lab 
Experiments 

to 
Characterize 
the Effect of 
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Methods
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Salinization Mobilizes Nutrients from 
Sediment to Water Column
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Salinization Mobilizes Base Cations from 
Sediment to Water Column
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Metals From Watershed

Zehetner et. al., 2009, Water Air Soil Pollut



Salinization Mobilizes 
Metals From Watershed

Zehetner et. al., 2009, Water Air Soil Pollut



Salinization Mobilizes 
Metals From Watershed

Zehetner et. al., 2009, Water Air Soil Pollut



Changes in the Chemistry 
of Coastal Water

• Rates of coastal acidification and 
carbon dioxide evasion

• Amount and quality of carbon  

• Effects on aquatic species and 
food webs

Kaushal et. al., 2018, PNAS



Solutions to the Salt Solution

• Source control

• Alternate de-icers and adaptive 
road salt application

• Rethinking stormwater
infrastructure



Contact: Haq@umd.edu

Thank You!

mailto:Haq@umd.edu


Image Sources

1. http://piedmontvirginian.com/communities/

2. http://www.richmond.com/news/local/crime/two-women-killed-in-
i--shooting-in-richmond/article_616c443d-95c6-5371-ac4c-
213b496884ef.html

3. http://moziru.com/explore/Pot%20Plant%20clipart%20withered%2
0plant/

4. http://www.easternshorevablog.com/tag/colonial-virginia/

5. https://www.washingtonpost.com/local/montgomery-residents-
complain-about-brown-tap-water/2015/06/17/d7910098-146c-
11e5-9518-f9e0a8959f32_story.html?utm_term=.c71701b4c21d

http://piedmontvirginian.com/communities/
http://www.richmond.com/news/local/crime/two-women-killed-in-i--shooting-in-richmond/article_616c443d-95c6-5371-ac4c-213b496884ef.html
http://moziru.com/explore/Pot Plant clipart withered plant/
http://www.easternshorevablog.com/tag/colonial-virginia/
https://www.washingtonpost.com/local/montgomery-residents-complain-about-brown-tap-water/2015/06/17/d7910098-146c-11e5-9518-f9e0a8959f32_story.html?utm_term=.c71701b4c21d

