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Presentation Overview 
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• Small systems (<10k) may monitor for E. coli for 
12 months and, if mean E. coli is above a 
trigger, they must monitor for Cryptosporidium 
for 24 months  
• Lake Reservoir – 10 cfu/100ml (mean) 

• Flowing Stream – 50 cfu/100ml (mean) 

• Alternative guidance may be specified by State 
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EPA’s Guidance to States 
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Indicator Accuracy and Effectiveness 
• Ideally only those plants with high Cryptosporidium would be 

triggered into monitoring 

• Falling short of this ideal, the most effective trigger level is that 
which minimizes the number of plants being triggered into 
monitoring while maximizing the number of plants with high 
Cryptosporidium that are triggered into monitoring 

• Two measures are used to inform the above condition  
– Number of plants triggered into Cryptosporidium monitoring based on 

E. coli monitoring results  
– Number of the plants with high Cryptosporidium concentrations (> 

0.075 oocysts/L) that would be correctly assigned to a treatment bin 

November 15, 2012 U.S. Environmental Protection Agency 5 



November 15, 2012 U.S. Environmental Protection Agency 6 

Figure based on data collected to support 2010 Alternative  Guidance Trigger  
Use of alternative indicator allows for large reduction in plants required to monitor for Crypto 
with only a small reduction of plants with high Crypto not being required to monitor.       



Overview of Data Used in the Analysis 
• Crypto and E. coli from DCTS data  

• Crypto and E. coli samples collected on the same date from 
the same plant were paired 

• Calculated E. coli data 

– Before any further analysis could be conducted, the E. 
coli concentrations needed to be calculated for samples 
where the lab entered the raw data 

• The data cleaning and pairing operation resulted in 29,741 
samples representing 1,356 plants.  
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Data Analysis Preparations 

• Performed calculations for E. coli and Crypto and 
linked samples together for the analysis. 

• Plant averages for E. coli are straight averages of 
all samples taken 

• For Crypto, the running annual averages for each 
12 month period is calculated and the highest 
average is considered the plant average 
– If at least 48 samples exist, the plant average is the 

straight average 
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Summary of Round 1 Monitoring Results 
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Table 1. Parameters for Reservoirs and Lakes  
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Table 2. Parameters for Rivers and Streams 
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Table 3. Parameters for All Samples 
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Summary of Analysis 
• The number of plants triggered into monitoring 

increases as the trigger level is decreased 
– As the trigger level drops, the number of high 

Cryptosporidium plants triggered increases.  
• While each lower trigger level has a higher 

number of high Cryptosporidium plants triggered, 
the increase is the greatest between the 100 and 
150 cfu/100mL trigger values for both curves. 

• The alternative trigger level (100 cfu/100ml) is 
supported by the data collected during the first 
round of Cryptosporidium monitoring 
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Implications for Round 2 
• E. coli appears to be an effective screening tool for reducing 

Crypto monitoring for small systems while remaining protective 

• The analysis supports the alternative guidance for Round 2  

• If the enhanced method 1623.1 were to be required under 
Round 2, E. coli  levels remained the same, and no changes 
were to be made to the alternative guidance criteria: 
– Similar fractions of systems would likely avoid Crypto monitoring  

– But more systems with higher measured Crypto would not be 
captured 

• Based on Crypto and E. coli data captured in Round 2, another 
alternative guidance could be developed if new data supports   
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Appendix 
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Analysis and Results Definition of Terms (1) 

• % of False Positives – % plants exceeding E. coli trigger 
with no detected Crypto > 0.075 oocysts/L 

• % of False Negatives – % plants with Crypto > 0.075 
oocysts/L detected but below the E. coli trigger level 

• Sensitivity – % plants that detected Crypto > 0.075 
oocysts/L and exceeded the E. coli trigger level. This is 
equivalent to the true positives. 

• Specificity – % plants that did not have Crypto > 0.075 
oocysts/L and did not exceed the E. coli trigger level.  
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Analysis and Results Definition of Terms (2) 

• % Plants Protectively Classified – Crypto < 0.075 oocysts/L or > 0.075 
oocysts/L “and” exceeded the E. coli trigger  
– Sum of the false positives, the false negatives, and true positives 

• % Plants Not Protectively Classified – > 0.075 oocysts/L Crypto that 
did not exceed the E. coli trigger and plants with <0.075 oocysts/L 
Crypto that exceeded the E. coli trigger  
– Sum of the false negatives and the false positives 

• % Plants which were Correctly Identified as not needing 
Cryptosporidium Monitoring – not > 0.075 oocysts/L Crypto “and” that 
did not exceed the E. coli trigger  
– Equivalent to the true negatives 

• % Plants Required to Monitor – exceeding the E. coli trigger  
– Sum of false positives and true positives.  
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Definition of Parameters 
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Table A.2. Variable Values for an E. coli trigger value of 10 
CFU/100 mL for Reservoir/Lake Plants Using the Original 

Cleaning Procedures. 
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Table A.3. Variable Values for an E. coli trigger value of 
50 CFU/100 mL for Reservoir/Lake Plants Using the 

Original Cleaning Procedures. 
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Table A.4. Variable Values for an E. coli trigger value of 75 
CFU/100 mL for Reservoir/Lake Plants Using the Original 

Cleaning Procedures. 
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Table A.5. Variable Values for an E. coli trigger value of 100 
CFU/100 mL for Reservoir/Lake Plants Using the Original 

Cleaning Procedures. 
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Table A.6. Variable Values for an E. coli trigger value of 150 
CFU/100 mL for Reservoir/Lake Plants Using the Original 

Cleaning Procedures. 
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Table A.7. Variable Values for an E. coli trigger value of 200 
CFU/100 mL for Reservoir/Lake Plants Using the Original Cleaning 

Procedures. 
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Table A.8. Variable Values for an E. coli trigger value of 10 
CFU/100 mL for Flowing Stream Plants Using the Original 

Cleaning Procedures. 
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Table A.9. Variable Values for an E. coli trigger value of 50 
CFU/100 mL for Flowing Stream Plants Using the Original 

Cleaning Procedures. 
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Table A.10. Variable Values for an E. coli trigger value of 75 
CFU/100 mL for Flowing Stream Plants Using the Original Cleaning 

Procedures. 
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Table A.11. Variable Values for an E. coli trigger value of 100 
CFU/100 mL for Flowing Stream Plants Using the Original 

Cleaning Procedures. 
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Table A.12. Variable Values for an E. coli trigger value of 150 
CFU/100 mL for Flowing Stream Plants Using the Original 

Cleaning Procedures. 
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Table A.13. Variable Values for an E. coli trigger value of 200 
CFU/100 mL for Flowing Stream Plants Using the Original 

Cleaning Procedures. 
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Table A.14. Variable Values for an E. coli trigger value of 10 
CFU/100 mL for All Plants Using the Original Cleaning 

Procedures. 
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Table A.15. Variable Values for an E. coli trigger value of 50 
CFU/100 mL for All Plants Using the Original Cleaning 

Procedures. 
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Table A.16. Variable Values for an E. coli trigger value of 75 
CFU/100 mL for All Plants Using the Original Cleaning Procedures. 
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Table A.17. Variable Values for an E. coli trigger value of 100 
CFU/100 mL for All Plants Using the Original Cleaning Procedures. 
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Table A.18. Variable Values for an E. coli trigger value of 150 
CFU/100 mL for All Plants Using the Original Cleaning Procedures. 
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Table A.19. Variable Values for an E. coli trigger value of 200 
CFU/100 mL for All Plants Using the Original Cleaning Procedures. 
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