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Reducing waterborne pathogen risks from 
livestock and wildlife on rangeland

PROCESSPROCESS GOAL FOR BMPGOAL FOR BMP

♦♦ pathogen loadingpathogen loading prevalence, prevalence, 
intensity,intensity,
animal densityanimal density

♦♦ pathogen transportpathogen transport enhance infiltration, enhance infiltration, 
overland and subsurfaceoverland and subsurface attachment + straining,attachment + straining,

enhance retentionenhance retention

♦♦ pathogen survival pathogen survival enhance rate of  enhance rate of  
& replication  & replication  inactivation orinactivation or

predationpredation



How far back to place a FenceHow far back to place a Fence

♦♦ Maximum pathogen load per Kg feces for key hostsMaximum pathogen load per Kg feces for key hosts

♦♦ Distance between fecal load and waterDistance between fecal load and water

♦♦ Rate of inactivationRate of inactivation

♦♦ Efficacy of VBS filtration as a function of buffer width, Efficacy of VBS filtration as a function of buffer width, 
slope, RDM, slope, RDM, pptppt, bulk density, etc., bulk density, etc.

♦♦ Behavior of overland, subsurface, interBehavior of overland, subsurface, inter-- and return flowand return flow



Cryptosporidium parvum Cryptosporidium parvum oocyst transport out of fecesoocyst transport out of feces
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Load 200 x 10Load 200 x 1066 oocysts oocysts 

retentionretention

dischargedischarge
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Predicted logPredicted log1010 reductions per meter VBSreductions per meter VBS

SoilSoil Slope (%)Slope (%) 0.70.7 1.01.0 1.31.3 1.71.7

capay silty claycapay silty clay 55 2.22.2 2.02.0 1.81.8 ----
1010 3.13.1 2.52.5 1.91.9 ----
2020 2.72.7 2.42.4 2.12.1 ----

argonaut loamargonaut loam 55 ---- 2.42.4 1.81.8 ----
1010 ---- 2.92.9 1.91.9 ----
2020 ---- 2.82.8 2.12.1 ----

hanford fine hanford fine 
sandy loamsandy loam 55 ---- ---- 1.71.7 1.41.4

1010 ---- ---- 1.71.7 1.01.0
2020 ---- ---- 1.91.9 1.41.4

Bulk density (g/cmBulk density (g/cm33))

ApplAppl. Environ. . Environ. MicrobiolMicrobiol. 2002, 68:5517. 2002, 68:5517--55275527



Back to the field!

Sierra Foothill
Research & 
Extension Center, 
University of California

Buffer width (m)
0.1, 1.1, 2.1

Land slope (%)
5, 20, 35

RDM (kg/ha)
225, 560, 900, 4500

2 rainfall seasons
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2 H 108 oocysts 6 H 108 oocysts

About a quarter to half a billion oocysts
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A microbe’s journey from land to water is subject to A microbe’s journey from land to water is subject to 
numerous attenuating and inactivating processesnumerous attenuating and inactivating processes


