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Monitoring Program 

 Weekly sampling during bathing season 
(2012-2013) 
 Less frequent sampling in Apr, Sept-Dec 

 
 Analyzed using IDEXX Colilert 
 Range: 1-2419.6 MPN/100mL 
 10x dilutions analyzed following storms 
 Least dilute valid result used for data 

analysis 
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Concentration  

Yes No No No 

October-April May-September 

Safe Dangerous 

≤300 MPN/100mL >300 MPN/100mL 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Site 
p < 0.001 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Site 
p < 0.001 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Site 
p < 0.001 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 7.8 >7.8 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

Natural Channel 
Discharge 
p = 0.001 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 7.8 >7.8 

≤ 6.43 m3/s > 6.43 m3/s 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

River Turbidity 
p < 0.001 

Natural Channel 
Discharge 
p = 0.001 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 62.42 FNU > 62.42 FNU 
≤ 7.8 >7.8 

≤ 6.43 m3/s > 6.43 m3/s 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

River Turbidity 
p < 0.001 

Natural Channel 
Discharge 
p = 0.001 

Sample Turbidity 
p=0.014 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 22.9 NTU >22.9 NTU 

≤ 62.42 FNU > 62.42 FNU 
≤ 7.8 >7.8 

≤ 6.43 m3/s > 6.43 m3/s 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

River Turbidity 
p < 0.001 

Natural Channel 
Discharge 
p = 0.001 

Site 
p =0.007 

Sample Turbidity 
p=0.014 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 22.9 NTU >22.9 NTU 

≤ 62.42 FNU > 62.42 FNU 

{A1, C1, C2, D3, D4, D6, D7, E1, E2, E3} {A3, C3, C4} 

≤ 7.8 >7.8 

≤ 6.43 m3/s > 6.43 m3/s 



Impact of Drivers 
 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 

Lo
g 

M
PN

 

Site 
p < 0.001 

River pH 
p < 0.001 

River Turbidity 
p < 0.001 

Natural Channel 
Discharge 
p = 0.001 

Sample Temp 
p < 0.001 

Site 
p =0.007 

Sample Turbidity 
p=0.014 

{A2, D2, D5, E4, E5, E6} {A1, A3, C1, C2, C3, C4, D3, D4, D6, D7, E1, E2, E3} 

≤ 22.9 NTU >22.9 NTU 

≤ 62.42 FNU > 62.42 FNU 

{A1, C1, C2, D3, D4, D6, D7, E1, E2, E3} {A3, C3, C4} 

≤ 23.6 C >23.6 C 

≤ 7.8 >7.8 

≤ 6.43 m3/s > 6.43 m3/s 



Conclusions 

 Distributions of E. coli vary greatly through time, space 
 Sites close to one another tend to look similar, but no clear pattern 
 Large ranges of concentrations observed for most sites, months 
 

 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 
 



Conclusions 

 Distributions of E. coli vary greatly through time, space 
 Sites close to one another tend to look similar, but no clear pattern 
 Large ranges of concentrations observed for most sites, months 
 

 Correlations with individual drivers vary by site 
 

 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 
 



Conclusions 

 Distributions of E. coli vary greatly through time, space 
 Sites close to one another tend to look similar, but no clear pattern 
 Large ranges of concentrations observed for most sites, months 
 

 Correlations with individual drivers vary by site 
 

 Conditions in the river could be important drivers in this area 
 

 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 
 



Conclusions 

 Distributions of E. coli vary greatly through time, space 
 Sites close to one another tend to look similar, but no clear pattern 
 Large ranges of concentrations observed for most sites, months 
 

 Correlations with individual drivers vary by site 
 

 Conditions in the river could be important drivers in this area 
 

 Up next: 
 Continue analysis of drivers 
 Measure temporal variability at finer scales 
 Incorporate uncertainty into analysis 

 Project Overview 
 Monitoring Results 
 Impact of Drivers 
 Conclusions 
 



QUESTIONS? 

Thanks for listening! 

For more information on our project: 
http://www.glerl.noaa.gov/res/Centers/HumanHealth/nearshoreFIB/ 
 
   …or scan the QR code: 
Email contact: eveuh@umich.edu 
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 Sample Temperature 
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 River Turbidity 

 River Temperature 

 River Discharge 

 River Conductivity 

 River Velocity 

 River pH 

 River DO 

 Modeled Discharge in Natural Channel 

 Modeled Discharge in Spillway 

 River water concentration 

 % Cloud Cover 

 Air Temperature 

 Barometric Pressure 

 Dew Point 

 Wind Direction 

 Wind Speed 

 

 Julian Day 

 Shoreline Type 

 Distance from Natural Channel Mouth 
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