
22nd Salt Water Intrusion Meeting: Salt Water Intrusion in Aquifers: Challenges and Perspectives 

 

SEAWAT MODEL DEVELOPMENT FOR STUDY OF SALTWATER 

INTRUSION AT BIG CYPRESS BASIN, FLORIDA 

Weixing Guo; Ke Feng 

wguo1@aol.com

SCHLUMBERGER WATER SERVICES; South Florida Water Mangement District 

1567 Hayley Lane #202, Fort Myers, FL 33907 USA 

Abstract. Big Cypress Basin, as part of South Florida Water Management District (SFWMD), 

is located in the coastal area in southwest Florida, USA. As the population and water supply 

demands increase in the lower west coast planning region of southwest Florida and the 

potential for sea level rise remains a concern, saltwater intrusion can pose a serious threat to 

public supply wells and the coastal ecosystem. Assessing the nature and extent of the potential 

for saltwater intrusion in the southwest Florida area is critical to effective future water 

resources management strategies To study the potential impact due to sea level rise and 

increase of groundwater withdrawal in the coastal area, a variable-density flow and solute 

transport numerical model was developed using SEAWAT The model covers the western 

portion of the Big Cypress Basin. The model consists of 7 model layers representing the 

Water-table aquifer, the Lower Tamiami aquifer and the Sandstone aquifer, as well the semi-

confining units between these aquifers. The Lower Tamiami aquifer, the major water supply 

aquifer in the area, was divided into three sub model layers in order to get better vertical 

resolution. Transient model calibration was performed for the time periods from January 

2005 to December of 2006. The results of model calibration indicates the model calculated 

water and water quality are in close agreement with field observed data. After model 

calibration, this model was used to evaluate the potential impacts of future sea level rise and 

increase of pumpage of groundwater in a wellfield near coast. In the first scenario, the sea 

level is expected to rise 1 foot over the next twenty years at a rate of 0.1 ft every two years. 

The results of model simulation indicate the saltwater intrusion will occur mainly the low 

land area south of US-41. The encroachment of saltwater in the deeper aquifer is expected to 

be slower and it takes longer time for the equilibrium between the freshwater and saltwater to 

be established. In the second scenario, the current pumping rate at the City of Naples Coastal 

Wellfield will be doubled in next twenty years. The simulation results clearly indicate that the 

saltwater will move landward quickly in response to the increase of groundwater 

withdrawals, especially at the southern end of the wellfield where the coastal ridge is absent. 
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