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From coastal to Sierra riparian systems – 
there is significant effort to restore 
riparian areas in grazed watersheds
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If grazing is the 
primary stressor – 
success is relatively 
simple with 
prescribed grazing  
management

Degradation Pathway
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Once a threshold is 
passed – success is 
difficult with 
prescribed grazing  
management alone

Degradation Pathway



• Prescribed Grazing Management of 
 the intensity, season, frequency of 

 grazing and
 

rest from grazing.
 

• Grazing Facilities The drinking 
 water, supplemental feed, and fencing 

 infrastructure needed to implement 
 prescribed grazing.
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Several grazing practices are significantly correlated 
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 supplement.
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Positive CorrelationsPositive Correlations

Off‐stream water, supplement
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Positive CorrelationsPositive CorrelationsPositive Correlations

Herding – time spent managing livestock, 
 distributing use away from riparian area
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Livestock Distribution Effort (days/yr)
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bank stability, access to floodplain, richness 

 and diversity, filtration, etc.



• Exclusions: vegetation 

management for weeds, 

fuels, N uptake, etc.

• Riparian pastures: integrate 

into grazing program based 

on timing, intensity, 

frequency of use.

Riparian Fencing



Summer and Fall Summer and Fall –– Annual RangeAnnual Range

Riparian v. upland forage quality differentialRiparian v. upland forage quality differential
protein, moisture, digestiblity, phosphorusprotein, moisture, digestiblity, phosphorus

Fencing riparian areas as discrete Fencing riparian areas as discrete 
management units may be a necessitymanagement units may be a necessity
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Factors that increase risk of water pollution with pollutants
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Figure 3. Cattle production factors on California rangelands which increase (risk factors) and decrease (management practices) the risk of surface water pollution with fecal-borne microbial pathogens and fecal indicator bacteria (FIB).



Figure 3 organizes our current research knowledge about how range beef cattle production practices can increase and decrease the risk of surface water microbial pollution. Links in this figure and in the discussion below, provide the reader with more information on each factor, how factors can interact, translation and context for research findings, and access to the supporting research publications. While we focus on beef cattle here, the approach applies to other range livestock such as sheep and horses. The prevalence and shedding of pathogens is different for these livestock species (more>>) and wildlife (more>>) compared to results reported here for cattle.



Livestock and range management can both increase and decrease the risk that microbial pollutants carried by domestic livestock contaminate surface waters. The risk of microbial contamination of surface waters by extensively managed grazing livestock is not 100%, but it is also not 0%. Many factors, or events, must occur to create unacceptable risk of contamination. For each of these factors, there is a corresponding management practice, or set of practices which the grazing manager can implement to reduce risk. The key is to recognize and avoid risky management decisions whenever possible, and to select and implement beneficial management practices appropriate for site specific conditions.



Risk Factors – who, where, when, how much

First, the livestock herd (who) in question must be infected with the pathogen(s) of concern. We know that rates of infection of key pathogens (C. parvum, Giardia) depends upon cattle age, varies across the year, and from ranch to ranch (more>>). Second, the way in which cattle graze across a pasture or watershed (where) determines how much of their fecal load (and thus fecal indicator bacteria and pathogen load) is deposited in high risk areas such as directly in surface water bodies, near surface water, or in areas which generate significant surface runoff during storm events (more>>). Third, the timing of grazing and thus pathogen deposition (when) in high risk areas such as near surface water and runoff generation areas can greatly increase risk. Pathogen deposition in these areas during the rainfall-runoff season greatly increases risk, particularly if the grazing animals are heavily infected with the pathogen of concern at the time (more>>). Fourth, the intensity of grazing or stocking rate (how much) affects the amount of fecal loading, the odds of fecal loading in water, near water, and in high runoff areas. As grazing intensity increases, we know that the soil’s ability to infiltrate surface runoff and thus trap pollutants in that runoff can decrease (more>>).



Management Practices – controlling who, where, when, how much

There are management solutions to each of the microbial water quality risk factors introduced in Figure 3, discussed above, and presented in detail in the associated links. The important concept is that there is a tool box of practices available to each manager which can reduce the risk of microbial water quality pollution by extensively grazing range beef cattle. Each of the tools will work some place and each will fail some place. Implementation of multiple tools, based on site conditions and manager opportunities and constraints, will be required in most cases to optimize risk reduction. First, calving location, timing and duration cam be manipulated to reduce risk (more>>).  Second, the location and distribution of grazing and fecal loading can be managed with strategic fencing, herding, placement of livestock drinking water, and placement of supplemental feeds and minerals (more>>). Third, seasonal and rotation grazing strategies can be used to off-set grazing and fecal loading in from runoff periods in key areas. There is significant decay of pathogens in fecal deposits during warm periods – thus the range can cleanse itself if given time (more>>). The location and timing of grazing can be used in conjunction with the naturally high capacity for rangelands to filter microbial pollutants in surface runoff (more>>).  Maintaining and enhancing soil hydrologic condition, infiltration capacity, soil surface cover, and pollutant filtration capacity is possible with moderate, economically sustainable stocking rates (more>>). 
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