
Prototyping Decision Support and Monitoring 
Tools for Equitable Management of Salt 

Contamination of Water Supplies in Tidal Rivers: 
Application to the Chesapeake Bay

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

Alfonso Mejia, and Sujay Kausal

Presented to Climate Resiliency Workgroup

Chesapeake Bay Program

August 15, 2024



Outline

• Project overview

• Intake identification and characterization

• Prototype of decision support tool, SaltCast

(Kanika Kumar)



Salt water intrusion into tidal rivers is in the news



Motivation

● Water withdrawn from tidal waters for:

○ Power plant cooling

○ Irrigation of crops

○ Industrial and manufacturing applications

○ Human consumption

○ Many other uses

● Climate change is altering the salinity of coastal waters

● Intakes on the Chesapeake Bay and other estuaries will be 

threatened by future salinity increases

● Decision support tools are needed to manage this threat



Our proposal

• Develop a new coupled watershed–estuary model that 

simulates the transport and fate of major salt ions

• Use model and artificial intelligence (AI) algorithms in a 

planning tool—co-developed with stakeholders—to 

identify management strategies and quantify the tradeoffs 

between competing needs for freshwater resources



NSF Convergence Accelerator Program

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

prototype (where we are)

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

product (deadline next month!)

• Both phases involve intensive coursework with NSF



Salinity

Final 

Chesapeake 

Bay water 

intake map

391 sites:

● 238 in Virginia

● 153 in Maryland



Breakdown of 

intakes by use 

type

About half the intakes are 

used for irrigation



Breakdown of 

use type by 

volume 

withdrawn

Most of the water withdrawn 

is for power generation



Intakes sorted by salinity

Intakes are in 

all salinity 

categories, but 

mostly tidal 

fresh and 

mesohaline


