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Public Health Concern:Public Health Concern:
ProtozoaProtozoa: : hard to eliminate during water treatment,hard to eliminate during water treatment,
low infectious dose, mild to moderate illnesslow infectious dose, mild to moderate illness

Cryptosporidium parvumCryptosporidium parvum
Giardia duodenalisGiardia duodenalis

BacteriaBacteria: : easier to eliminate during water treatment,easier to eliminate during water treatment,
higher infectious dose, mild to serious illnesshigher infectious dose, mild to serious illness

Pathogenic E. coliPathogenic E. coli
SalmonellaSalmonella
CampylobacterCampylobacter
ListeriaListeria

What are indicator bacteria?What are indicator bacteria?

Bacterial species that when present inBacterial species that when present in water, food, etc.water, food, etc.
indicate the potential presence of fecal material and indicate the potential presence of fecal material and 
associated fecal pathogens.associated fecal pathogens.

ProtozoaProtozoa VirusesViruses BacteriaBacteriaHelminthsHelminths
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Ideal world: good correlation between Ideal world: good correlation between 
indicator bacteria and bovine pathogens in waterindicator bacteria and bovine pathogens in water
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few thousandfew thousand
Crypto per cow per dayCrypto per cow per day
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100% of cattle shed generic 100% of cattle shed generic E. coliE. coli every day,every day,
from 100,000from 100,000’’s to many millions per gram fecess to many millions per gram feces
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Real world: version 1Real world: version 1
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Real world: version 2Real world: version 2

no correlationno correlation

Correlations of indicators with pathogens mostly Correlations of indicators with pathogens mostly 
unknownunknown for animalfor animal--toto--human and animalhuman and animal--toto--
animal pathogens on agricultural watershedsanimal pathogens on agricultural watersheds

ProtozoaProtozoa VirusesViruses BacteriaBacteriaHelminthsHelminths
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STANDARDS FOR BACTERIASTANDARDS FOR BACTERIA

E. COLIE. COLI

•• geometric mean of geometric mean of <126 bacteria per 100 ml<126 bacteria per 100 ml
from 5+ samples in 30 daysfrom 5+ samples in 30 days

•• single grab samples should not exceed single grab samples should not exceed 235 235 
bacteria per 100 mlbacteria per 100 ml
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Fourteen California rangeland streams, 10/2000Fourteen California rangeland streams, 10/2000--9/20029/2002

Standards
FC: 200/100 ml
EC: 126/100ml

Pathogen monitoring Pathogen monitoring 
Bridgeport Valley and SierravilleBridgeport Valley and Sierraville

102 water samples taken, 2007102 water samples taken, 2007

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

CryptoCrypto 8%8% 11%11%

SalmonellaSalmonella 12%12% 11%11%

CampyCampy 0%0% 0%0%

149 149 E. coliE. coli isolates, isolates, 2% 2% StxStx11, , 0.7% 0.7% StStx2x2

Reducing waterborne microbial risk from Reducing waterborne microbial risk from 
animal agricultureanimal agriculture

CORE PROCESSCORE PROCESS GOAL FOR BMPGOAL FOR BMP

♦♦ pathogen loadingpathogen loading prevalence, intensity, andprevalence, intensity, and
population densitypopulation density

♦♦ pathogen transportpathogen transport reduce overland and reduce overland and 
subsurface transportsubsurface transport

♦♦ pathogen survival pathogen survival enhance rate of inactivationenhance rate of inactivation
& replication  & replication  

Management Option:Management Option:
minimize contact between water and fresh manureminimize contact between water and fresh manure

Rest pasture prior to irrigation, reduce tailwater flows,Rest pasture prior to irrigation, reduce tailwater flows,
push cows outside riparian areas, rotational grazing, push cows outside riparian areas, rotational grazing, 

offoff--site water, fencing, etc.site water, fencing, etc.
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Above and below testing: livestock, wildlife, humans Does rangeland or annual grassland remove Does rangeland or annual grassland remove 
pathogens in runoff?pathogens in runoff?

overland flowoverland flow

subsurface flowsubsurface flow

Reduction of 90% to 99.9%Reduction of 90% to 99.9%

Sierra Foothill
Research & 
Extension Center, 
University of California

Buffer width (feet)
0.5, 3.5, 6.5

Land slope (%)
5, 20, 35

RDM (lbs/acre)
200, 600, 900, 4500

Annual grassland buffers on hillslopes can be very 
effective at retaining E. coli in winter and spring.

Over 90% of E coli never leaves the pat
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Distribute cow pats away from streams and the 
whole range is a buffer

Assume 90% reduction / yd

10 yards = 10 order reduction

DNA fingerprinting


