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Abstract 

Microbial contamination of recreational beaches is often at its worst after heavy rainfall events 

due to storm floods that carry fecal matter and other pollutants from the watershed. Similarly, 

overflows of untreated sewage from combined sewerage systems may discharge directly into 

coastal water or via rivers and streams. In order to understand the effect of rainfall events, wind-

directions and tides on the recreational water quality, GEMSS, an integrated 3D hydrodynamic 

model was applied to assess the spreading of Escherichia coli (E. coli) at the Sandvika beaches, 

located in the Oslo fjord. The model was also used to theoretically investigate the effect of 

discharges from septic tanks from boats on the water quality at local beaches.  The model make 

use of microbial decay rate as the main input representing the survival of microbial pathogens in 

the ocean, which vary widely depending on the type of pathogen and environmental stress. The 

predicted beach water quality was validated against observed data after a heavy rainfall event 

using Nash-Sutcliffe coefficient (E) and the overall result indicated that the model performed 

quite well and the simulation was in - good agreement with the observed E. coli concentrations 

for all beaches. The result of this study indicated that: 1) the bathing water quality was poor 

according to the EU bathing water directive up to two days after the heavy rainfall event 

depending on the location of the beach site. 2) The discharge from a boat at 300-meter distance 
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