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CA Rangelands 
Safe Water to Drink, Irrigate, Swim 

Fresh produce food safety 

Habitat 



1) Fecal microbial pollutants – Cryptosporidium,  
E. coli, fecal coliforms 

2) Sediment – erosion 

3) Nutrients – nitrogen and phosphorus 

Potential grazing related pollutants 



On-Ranch Erosion Survey Results 

1. Majority of sediment 
associated with road 
systems. 
 

2. Manage grazing for 
vegetative ground cover 
>80% and for vegetated 
stream banks.  
 

3. Natural sediment load 
can be high in certain 
watersheds. 
 

4. Legacy from past events 
& activities. 



We consistently find N and P levels to be well below 
ecological concern in range and forest waters. 
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Nutrient Water Quality 



Bay Area in 1995 - Cryptosporidium 

Cryptosporidium 

Livestock Pathogen Drinking Water 



Public Lands Grazing & Water Quality 

“Bee Exclusive: Livestock Waste Found 
to Foul Sierra Waters” 

 

Sacramento Bee 25 April 2010 

• Prompted multi-partner collaboration. 

• U.S. Forest Service 

• UC Davis 

• UC Cooperative Extension 

• Permittees 

• Regional Water Quality Control Boards 

• Range stakeholders 

 

 



USFS Public Grazing Allotments in CA 

500 grazed allotments 

8,000,000 acres 

430,000 Animal Unit Months 

~70,000 head of cattle 



Is public lands cattle grazing degrading water 
quality and putting human health at risk? 

2011 USFS GRAZING – RECREATION – WATER QUALITY STUDY 
 
 

1. Quantify fecal indicator bacteria and nutrient concentrations in surface 
waters. 
 

2. Compare to a) Microbial benchmarks for human health, b) Nutrient 
benchmarks for ecological health, and c) Estimates of nutrient 
background concentrations. 
 

3. Examine relationships between water quality, environmental 
conditions, cattle grazing, and recreation. 



COMPREHENSIVE WATER QUALITY SURVEY - 2011 
 

• 12 USFS public lands grazing allotments, 5 National Forests. 
• 320,000 acres 

 

• 155 stream collection sites, monitored monthly during grazing-
recreation period (Jun-Nov, 2011). 
• Key Grazing Areas 
• Recreation Areas 
• Areas with No Concentrated Use Activities 

 

 

• Total of 743 water samples collected 
• Fecal Indicator Bacteria: Fecal coliform, E. coli 
• TN, NO3-N, NH4-N, TP, PO4-P 
 
 

Public Lands Grazing & Water Quality 



RESULTS 
 

• Nutrient concentrations were at least one order of magnitude below 
levels of ecological concern, and similar to background estimates. 
 

• Throughout the study period, US EPA recommended E. coli 
benchmarks were met for over 90% of samples collected and over 
83% of sites (no exceedances). 
 

• Recreation sites had the cleanest water (E. coli), cattle grazing sites 
were higher but on average were well below levels of concern.  

Public Lands Grazing & Water Quality 

Roche, L.M., L. Kromschroeder, E. R. Atwill, R.A. Dahlgren, and K.W. Tate. 2013. Water 
Quality Conditions Associated with Cattle Grazing and Recreation on National Forest 
Lands. PLOS ONE 8(6): e68127. 

“Our results do not support previous concerns of widespread microbial water 
quality pollution across these grazed landscapes, as concluded in other surveys.” 



18 years of microbial WQ study 

Cryptosporidium 

Salmonella 

E. Coli O157:H7 

? ? 









Stocking Rate and Water Quality 

Grazing Intensity Sediment 

mg/L 

Nitrate 

mg/L 

E. Coli 

cfu/100ml 

None 

4000+ lb/ac RDM 
2 0.1 310 

Moderate 

800 lb/ac RDM 
7 0.4 425 

Heavy 

500 lb/ac RDM 
24 0.8 1250 



Over 60% of cattle fecal loading is near 

livestock attractants in summer 

We can position salt, feed, water to attract 

cattle and pathogens to “safe” areas – not 

near streams or runoff areas 



Away from creek,  

in areas with low runoff 



Opportunity 

CA rangelands have great 

capacity to filter microbial and 

other pollutants transported in 

surface runoff 



 

E. Coli and Cryptosporidium are trapped in 
fecal pat or soil during runoff. 

We are starting to find the same thing for 

hormones and pharmaceuticals…. 



fecal pat 

>90% trapped at fecal pat 

30-99% trapped each additional 1 yard 

30-80% trapped in riparian areas 

Distribute cow pats away from streams 
and the whole range is a buffer 



Opportunity 

Microbial pollutants die fast in 

fecal pats during Spring, 

Summer, Fall 



 

Cryptosporidium eggs die in one day of 78 
F air temperature in direct sun. 



The Key New Finding 
 

Most Cryptosporidium in cattle does not 
appear to be the type infectious to humans. 



The Key New Finding 
 

New statewide herd survey of range cattle 
and calves – 14% had Cryptosporidium. 

Crytposporidium No. Observations 

C. ryanae 61/81 (75%) 

C. bovis 19/81 (24%) 

C. andersoni 1/81 (1%) 

C. parvum 0/81 (0%) 

 Species and subtypes identified are minimally 
infectious for humans.  
 

 Protozoal contamination by cattle may not be the 
public health threat once thought. K. Flores et al. 



WQ Summary 
• Water quality on extensively grazed rangelands 

and forests is high. 
 

• Management can create risk to water quality. 
 

• Rangelands have great capacity to attenuate 
pollutants from livestock and other ranch 
activities – work with that potential. 

 

• A large toolbox of tested, feasible practices 
exists. 



rangeland watersheds 

Rangeland Watershed Laboratory 
http://rangelandwatersheds.ucdavis.edu 


