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Outline

• Motivation
• Surface water intake characterization
• SaltCast



Salt water intrusion into tidal rivers is in the news



Where are the intakes in tidal waters? 

• No national database

• States have detailed databases of intakes, but characterization 

is inconsistent in terms of

• Location information

• Use type

• Salinity

• Tides

• Volume withdrawn 
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Homogenization of use types between MD and VA
Irrigation and 

Agriculture
● Crop irrigation
● Golf course 

irrigation
● Lawn & park 

irrigation
● Nursery irrigation
● Sod farm irrigation
● Small intermittent 

irrigation
● Irrigation 

(Undefined)
● Aquaculture

Fossil Power
● Fossil fueled 

power generation

Municipal
● Government run 

water supply
● Recreational 

drinking/sanitary
● Institutional 

drinking/sanitary
● Commercial 

drinking/sanitary
● Environmental 

enhancement
● Laboratories
● Wildlife ponds and 

recreational
Mining

● Mining operations 
(undefined)

Industrial, 
Commercial, and 

Manufacturing
● Industrial 

(undefined)
● Industrial heating 

and cooling water
● Industrial wash 

and separation 
processes

● Commercial 
(undefined)

● Hydrostatic testing 
and fire protection

● Sand and gravel 
washing

Nuclear Power
● Nuclear power 

generation



Final Chesapeake Bay 
water intake map

389 sites:
● 238 in Virginia
● 151 in Maryland



Most of the sites are for 
irrigation and agriculture

Most of the volume 
withdrawn is for power

Sites Volume withdrawn



Water is withdrawn from all salinity classes
Number of sites Water withdrawal rate



SaltCast: A Decision Support System to 
Predict and Manage Salt Levels for 

Water Security

PIs: Ming Li (lead), Raymond Najjar, Allison Lassiter, 

Alfonso Mejia, and Sujay Kaushal



Our proposal 

• Develop a new coupled watershed–estuary model

• Simulates the transport and fate of major salt ions

• Use model and artificial intelligence (AI) algorithms in 

decision support system

• co-developed with stakeholders

• identifies management strategies

• quantifies the tradeoffs between competing needs for 

freshwater resources



NSF Convergence Accelerator Program

• Phase I: 1 year proposal ($600K) to develop low-fidelity 

prototype (about to end)

• Phase II: 3-year proposal ($5 million) to fully develop 

product (just submitted!)

• Both phases involve intensive coursework with NSF



Region of focus: 
Mid-Atlantic



SWAT 
watershed 
model



FVCOM 
Estuarine 
Model



Salt ion data 
for model 
evaluation



Low-fidelity 
prototype of 
decision support 
system 



Optimization under original constraints (solid lines) and salinity 
constraints (dashed lines)



Questions? Feedback?
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