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Á 57 M acres.

Á 22 Macres privately owned.

Á $3 B annual sheep & cattle 

industry.

ÁмлллΩǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŀƴƛƳŀƭ 

species.

Á Substantial carbon storage.

CA Rangelands



Á ~80% of CA surface waters derived from, or stored on

Á Safe water to drink, recreate, irrigate

CA Rangeland Watersheds



1997 Bay Area ɀCryptosporidium

C. parvum

Livestock Pathogens Drinking Water









What does science tell us?
ÁGrazing management and rangeland...

ÁWater quality

ÁSoil health



Healthy soils, forage and livestock production, 

profitability, and clean water are interconnected...



Microbial Pollutants

We regulate on bacteria that when present in water 
we hope  indicate the  presence of pathogens.

C. parvum SalmonellaE. Coli O157:H7

Fecal coliforms

Indicator E. coli
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Crytposporidium in wildlife and livestock
Our research from the 1990-ςπππȭÓ 

Animal % infected

Rangebeef cow < 5

Range beef calf < 4 mo 10 - 20

Back country pack stock 0

Feral pig 4 - 13

Ground squirrel 7 - 15



Crytposporidium % cattle and calves

C. parvum 0%

C. andersoni 1%

C. bovis 24%

C. ryanae 75%

Crytposporidium species in Range Cattle
/ÕÒ ÒÅÓÅÁÒÃÈ ÆÒÏÍ ςπρπȭÓ 

ÁSampled 1412 cattle and calves across 20 ranches

Á14% positive for Cryptosporidium (same mean as before       )

ÁSpecies identified in these cattle minimally infectious for humans

ÁThe Crypto(and Giardia) in these cattle may not be a human risk. 



E. coli O157:H7                
Feral pig 10/200    (5%)

Coyote 2/95       (2%)

Am. crow 5/93       (5%)

Cowbird 2/60       (3%)

Rabbit 0/108     (0%)

Skunk 0/63       (0%)

Tule elk  3/150     (2%)

Deer 0/447     (0%)

Rodents      2/1043   (0.2%)

Beef cattle 68/2715  (2.5%)

E. coli O157:H7 Wildlife and Beef Cattle 
#ÁÌÉÆÏÒÎÉÁȭÓ #ÅÎÔÒÁÌ #ÏÁÓÔ 0ÒÏÄÕÃÅ 2ÅÇÉÏÎ

Who polluted the lettuce?
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Á Position salt, feed, water to attract cattle and pathogens 
ǘƻ άǎŀŦŜέ ŀǊŜŀǎ ςnot near streams or runoff areas

Over 60% of cattle fecal loading is near livestock 
attractants in ÓÕÍÍÅÒȣ



Crypto Survival in Cow Pats on Rangeland

Temperature (F) Days Until 99% 
CryptoDeadAir Fecal Pat in Sun 

64 86 5

78 104 <1

Á Crptooocystsin fecal pats excystand die (false hatch).

Á Remove cattle from sensitive areas (e.g., near drinking 

water lake) in Fall when still have warm days.

Á Remove cattle from irrigated pasture 2 ï3 days before 

flood irrigation and tail water discharge.



stream

Rainfall

>90% of Crypto& E. coli& Salmonella& Campy& 

rotavirus retained in the fecal pat or trapped within 1 ft

cowpat

An additional 70% to 99.9% trapped 
within 1 yard of pat

Microbe Transport in Surface Runoff

Á Microbes are stuck in the pat, or attenuated in a very 
short distance down slope.



Fate and Transport

Similar findings for:
Pharmaceuticals and 
Hormones

>90% of pollutants trapped at fecal pat

30-99% trapped each additional 1 yard

30-80% trapped in riparian areas
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Range management that reduces pollution

Distribute livestock to 
resilient soils and 
uplands during 
saturated conditions, 
and manage riparian 
access and impact. 

Manage riparian 
areas 

Set stocking rate in 
balance with forage 
production and site 
resiliency to reduce 
impacts to soil and 
vegetation.

Moderate 
stocking

Distribute livestock waste 
and associated pollutants 
across the landscape to 
increase microbe decay 
time and travel distance 
and upland attenuation.

Manage livestock 
distribution



Á rest and rotational grazing
Ácross fencing
Á riparian pastures
Áoff -stream drinking water 
Á targeted suppl. feeding 
Áherding
Ávegetative buffer strips
Áhealthy riparian areas

Range management that reduces pollution

Distribute livestock to 
resilient soils and 
uplands during 
saturated conditions, 
and manage riparian 
access and impact. 

Manage riparian 
areas 

Set stocking rate in 
balance with forage 
production and site 
resiliency to reduce 
impacts to soil and 
vegetation.

Moderate 
stocking

Distribute livestock waste 
and associated pollutants 
across the landscape to 
increase microbe decay 
time and travel distance 
and upland attenuation.

Manage livestock 
distribution



Pt. Reyes National Seashore
Case Study



ÁHistory of elevated microbial 
pollution.

ÁImpairment aquatic habitat 
and stream health.

ÁUnmanaged livestock access 
to stream.

Case Study: Olema Creek Riparian 
Restoration, Pt . Reyes National Seashore 



Case Study: Olema Creek Riparian 
Restoration, Pt . Reyes National Seashore 



ÁA campaign of management improvements and monitoring

ÁNPS, ranchers, EPA & water boards, NRCS, RCDs, UCCE, etc.

ÁPlanning, permitting, funding, implementation, monitoring.

riparian fencing off-stream drinkingstream crossing 

Case Study: Olema Creek Riparian 
Restoration, Pt . Reyes National Seashore 



Post Riparian Restoration

Case Study: Olema Creek Riparian 
Restoration, Pt . Reyes National Seashore 
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Summary
ɆManagement can certainly create risk to water 

quality, or it can protect water quality.

ɆRangelands have great capacity to attenuate 

pollutants from livestock and other ranch 

activities ɀwork with that potential .

ɆA large toolbox of tested, feasible practices 

exists that can be used to keep water quality 

high on grazing lands.

Ɇ25 years of cooperative education, management, 

and research.



Grazing Management for Healthy Soils



Byrnes, R.C., D.J. Eastburn, K.W. Tate, and L.M. Roche. 2018. 
A Global Meta-Analysis of Grazing Impacts on Soil Health 
Indicators. J. Environmental Quality. 

What do we know about how grazing 

management impacts soil health?



Oƴ ŀǾŜǊŀƎŜΣ ƛƴŎǊŜŀǎŜŘ ƎǊŀȊƛƴƎ ƛƴǘŜƴǎƛǘȅΧ
1. reduces carbon
2. increases compaction

Does Stocking Rate (Grazing Intensity) 

Impact Soil Health?


