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Although this work was reviewed 
by EPA and approved for 

publication, it may not necessarily 
reflect official Agency policy.
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Question

Is the risk of swimming-associated gastrointestial 
illness from non-sewage impacted waters 

different than the risk from sewage impacted 
waters?
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Approach: Quantitative Microbial 
Risk Assessment (QMRA)
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1.  Setting: Reference Pathogens

Sewage:
Norovirus 
Giardia 
Campylobacter 
Cryptosporidium 
Salmonella

Gulls:
Campylobacter 
Salmonella
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2. Exposure 
For a bathing water enterococci concentration of 104 cfu/100mL, 
the pathogen dose from seagulls is calculated as:
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3.  Health Effects 
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Results
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Assuming:

Fresh Contamination

104 CFU/100mL ENT 

Sewage
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Sensitivity analysis:
Probability of GI illness vs changes in the 
assumed fraction of gull Campylobacter
strains that are human infectious
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Conclusions
• Using seagulls as an example non-sewage 
source, the upper 95% CI probability of illness 
from ingestion of water containing fresh gull 
feces at 104 cfu/100mL ENT is greater than the 
illness benchmark of 0.01
–Assuming that 20% of total Campylobacter and 

Salmonella strains from gulls are human infectious
• Risk estimate is sensitive to the fraction of 
human infectious pathogens in animal feces 

• Given the high level of uncertainty in predicting 
the probability of illness using QMRA, exclusively 
seagull impacted water may not be significantly 
lower in risk than sewage impacted water
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• The pathogen uncertainty is common with 
many animal sources of fecal contamination; 
hence, it is important that future research 
focus on specifying pathogen densities to 
allow comparison of risk estimates from 
epidemiologic studies with QMRA, which may 
ultimately allow risk characterization from 
unstudied sources of fecal contamination at 
recreational beaches.
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Thank you
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