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Historically, groundwater issues in the Florida Keys have not been a major concern for local 
residents. However, declining water quality of Florida Bay and disappearing coral reef habitat during the 
late 1980s and 1990s increased public awareness about the importance of ground water as a conveyor of 
contaminants and potential impacts on the health of local marine ecosystems. Groundwater contamination 
from on-site disposal systems (i.e., septic tanks and cesspools) and wastewater injection sites in the Keys 
have been targeted as a land-based source of nutrients and pathogens conducive to eutrophication of near 
shore surface waters. 

To address these potential contamination issues in the Keys, a submarine groundwater discharge 
(SGD) study and a groundwater flow study were conducted contemporaneously. Determining SGD was 
conducted throughout the Florida Keys by using a redesigned Lee-type seepage meter capable of being 
secured directly to the exposed limestone seafloor. Fifty fiberglass, dome-shaped seepage meters were 
cemented to the hard bottom areas throughout the bay and ocean sides of the Keys. Seepage rates ranged 
from 2 L m-2 d-1 to >60 L m-2 d-1 (average = 15.1 L m-2 d-1; n=86). It became apparent throughout the 
course of the study that seepage rates were being influenced by forces not solely attributable to natural 
seepage. Control experiments located at existing seepage meter sites suggest that surface waves and 
currents caused a 'Venturi' effect (high and low pressure zones) within the meters resulting in enhanced 
SGD. This is not to say that all seepage meter experiments are influenced by these forcing functions, but 
physical conditions at each study site should be evaluated thoroughly when calculating seepage rates.  

Even though seepage meters have some inherent problems, chemistry of SGD collected from 
meters contrast significantly to overlying surface waters. For example, nutrient concentrations at the 
Buttonwood Bay #1 site (bayside Keys) were: (1) surface water, 0.1 µM (PO4), 3.0 µM (NH4), and 1.5 
µM (NO2 + NO3); (2) seepage meter #27, <0.1 µM (PO4), 35 µM (NH4), and <0.1 µM (NO2 + NO3); and 
(3) 6-meter-deep well, 0.5 µM (PO4), 30.0 µM (NH4), and <0.1 µM (NO2 + NO3). These data imply water 
collected from seepage meters are representative of ground water, whether as a result of natural seepage, 
enhanced advection, or oscillatory flow. 

   


