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What are indicator bacteria?What are indicator bacteria?

BacteriaBacteria that when present inthat when present in water water indicateindicate the  the  

presence of fecal material and pathogens.presence of fecal material and pathogens.

protozoaprotozoa virusesviruses bacteriabacteria

C. parvum SalmonellaRotavirus

total coliforms, total coliforms, 
fecal coliforms, fecal coliforms, E. coliE. coli



USEPA Recommends E. coli

1. geometric mean <126 bacteria per 
100 ml from 5+ samples in 30 days

2. single grab samples should not 
exceed 235 bacteria per 100 ml

‘‘IndicatorIndicator’’ BacteriaBacteria Standards: Surface WatersStandards: Surface Waters

Standards exist for both “indicator”
E. coli & fecal coliforms across CA:

Total 
Coliforms

Fecal 
Coliforms

‘Indicator’
E. coli

varies by water board



total coliforms

fecal coliforms
Indicator 

E. coli

‘‘IndicatorIndicator’’ Bacteria:Bacteria:

“IndicatorIndicator”” E. coliE. coli

Shiga-toxin
E. coli

E. coli 
O157:H7

OutbreakOutbreak
strainsstrains

PathogenicPathogenic

One Big Happy FamilyOne Big Happy Family

Who Dunit?

BST…$$$



Livestock Pathogens of Concern:Livestock Pathogens of Concern:

ProtozoaProtozoa:: hard to eliminate during water treatmenthard to eliminate during water treatment

Cryptosporidium Cryptosporidium parvumparvum
GiardiaGiardia duodenalisduodenalis

BacteriaBacteria:: easier to eliminate during water treatmenteasier to eliminate during water treatment

Pathogenic E. coli (Pathogenic E. coli (StxStx 1&2, O157:H7, etc.)1&2, O157:H7, etc.)
SalmonellaSalmonella
CampylobacterCampylobacter



IDEAL WORLDIDEAL WORLD:: good correlation between good correlation between 
indicator bacteria and bovine pathogens in waterindicator bacteria and bovine pathogens in water
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Correlations of indicators with animalCorrelations of indicators with animal--toto--
human and animalhuman and animal--toto--animal pathogensanimal pathogens

mostly mostly unknownunknown on agricultural watershedson agricultural watersheds

C. parvumC. parvum in CA in CA 
range cattlerange cattle

IndicatorIndicator E. coli E. coli in CA in CA 
range cattlerange cattle
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2007 Grazing Season (May 2007 Grazing Season (May –– Oct):Oct): Sierra, Goodrich, Bridgeport Valleys

Sample monthly: indicator E. coli and FC, C. parvum, Salmonella, 
shiga-toxin E. coli, Campylobacter

Sample a total 16 sites: entering and exiting irrigated agriculture areas

Irrigation, beef cattle 
grazing, hay production

1,000 to 20,000 AU       1,500 to 32,000 ac irrigated 



2007 Pathogen monitoring 2007 Pathogen monitoring 

UFRW and Bridgeport ValleyUFRW and Bridgeport Valley

102 water samples taken, May102 water samples taken, May--Oct 2007Oct 2007

IndicatorIndicator E. coliE. coli

<< 235 cfu/100 ml235 cfu/100 ml >> 235 cfu/100 ml235 cfu/100 ml

CryptoCrypto 8=Yes8=Yes 5 of 75 (6%)         3 of 27 (11%)5 of 75 (6%)         3 of 27 (11%)

SalmonellaSalmonella 12=Yes     12=Yes     9 of 75 (12%)       3 of 27 (11%)9 of 75 (12%)       3 of 27 (11%)

CampyCampy 0=Yes0=Yes 0 of 75 (0%)0 of 75 (0%) 0 of 27 (0%)0 of 27 (0%)

““SAFESAFE”” “RISK”



Four Irrigated Valleys in Eastern Sierra NevadaFour Irrigated Valleys in Eastern Sierra Nevada
Sampled 18 sites monthly:Sampled 18 sites monthly:

Entering & Exiting Irrigated Agricultural Areas

Laboratory Analyses: 116 samplesLaboratory Analyses: 116 samples
Commensal E. coli and Fecal Coliform

Presence E. coli O157:H7 (Yes/No)

2008 Grazing Season (May 2008 Grazing Season (May –– Oct)Oct)

IndicatorIndicator E. coliE. coli
<< 235 cfu/100 ml235 cfu/100 ml >> 235 cfu/100 ml235 cfu/100 ml

O157:H7 O157:H7 
6=Yes6=Yes 4 of 95 samples4 of 95 samples 2 of 21 samples2 of 21 samples

(4%)(4%) (9%)(9%)

“SAFE” “RISK”



PATHOGEN MONITORINGPATHOGEN MONITORING
UFRW and Bridgeport ValleyUFRW and Bridgeport Valley
102 water samples taken, 2007102 water samples taken, 2007
116 water samples taken,  2008116 water samples taken,  2008

2007 2007 20082008
Stx Stx E. coli E. coli 3=Yes3=Yes <3%<3% ------

E. coliE. coli O157:H7 O157:H7 6=Yes6=Yes ------ 5%5%



UFRW/Bridgeport Valley 2007UFRW/Bridgeport Valley 2007--08 Pathogen Monitoring 08 Pathogen Monitoring 

Above and Below Irrigated AgricultureAbove and Below Irrigated Agriculture

AboveAbove BelowBelow

CryptoCrypto 8=Yes8=Yes 55 33

SalmonellaSalmonella 12=Yes12=Yes 1010 22

CampyCampy 0=Yes0=Yes 00 00

O157:H7O157:H7 6=Yes6=Yes 00 66



IDEAL WORLDIDEAL WORLD:: good correlation between good correlation between 
indicator bacteria and bovine pathogens in waterindicator bacteria and bovine pathogens in water
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Not so   Not so   
Ideal World:Ideal World:
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2008 E. coli O157:H7 monitoring
UFRW and Bridgeport Valley

• UFRW – 2 cow/calf herds, 2 stocker
– 10 fecals per sample, 10 samples per group 

• Bridgeport Valley – 3 cow/calf, 2 stocker
– 5 fecals per sample, 8 samples per group

• Fecal samples collected once/mo for 4 mo
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Summary of fecal results

• Positive samples collected every month

• Higher proportion positive in stockers than 
cows in two of four months

• No significant difference between locations



Overall SummaryOverall Summary

• In these watersheds, indicator bacteria 
DO NOT appear to be a reliable 
indicator of either safety or risk.

• Need to evaluate the utility of indicator 
bacteria monitoring and standards.

• In these watersheds, pathogen risk is 
relatively low – but not zero.

• Risk is in the eye of the beholder…. 



The End…

Any Questions?
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