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CA Rangelands
SafeWater to Drink, Irrigate, Swim
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Potential grazing related pollutants

1) Fecal microbial pollutantsz Cryptoordium,
~ E. coli, fecal coliforms |
' 2) Sedimentz erosion

3) Nutrients 7

nitrogen and phosphorus
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On-Ranch Erosion Survey Results

1. Majority of sediment
associlated 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.




Nutrient Water Quality

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

A Roche et al2013. Water Quality Conditions Associated with Cattle Grazing and
Recreation on National Forest Land$2LOSONE

A Jones et al2013. Aquatic ecosystem response to timber harvesting for the purpose of
restoring Aspen.PLOS ONE

A Roche et al. 2012Cattle Grazing and Yosemite To&freedingHabitat in Sierra Nevada
Meadows.Rangeland Ecology & Management

A O'Geeret al. 2010 Connecting Soil Hydrology and Stream Water Chemistry in California
Oak WoodlandsCalifornia Agriculture.

A Knox et al. 2008 Efficacy of FlowThrough Wetlands to Retain Nutrient, Sediment, and
Microbial Pollutants. J. Environmental Quality

A Lewis et al.2006. Nitrate and Sediment Fluxes from a California Rangeland Watershdd.
Environmental Quality.

A Ahearn et al.2005. Land Use and Land Cover Influence on Water Quality in the Last Fre
Flowing River Draining the Western Sierra Nevada, Californid. Hydrology

A Jackson et al2006. SpringWater Nitrate Increased by Grazing Removal in a Californian
Oak SavannaEcosystems

A Dahlgren et al2001. Watershed Research Examines Rangeland Management Effects ol
Water Quality. California Agriculture.



Bay Area In 1995 - Cryptosporidium

Livestock Pathogen rinking Water
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Public Lands Grazing & Water Quality
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LA Prompted multi -partner collaboration.

! A U.S. Forest Service

A UC Davis

A UC Cooperative Extension

A Permittees

A Regional Water Quality Control Boards
A Range stakeholders




USFS Public Grazing Allotments in CA

500 grazed allotments &
- g Rangeland
Management

8,000,000 acres | _

fih LS Units
430,000 Animal Unit Months Lo SN (allotments)
~70,000 head of cattle ‘



Is public lands cattle grazing degrading water

guality and putting human health at risk ?

2011 USFS ®AZINGZ RECREATIONZ WATER QUALITY STUDY

1. Quantify fecalindicator bacteria and nutrient concentrationsin surface
waters.

2. Compare to a) Microbial benchmarks for human health, b) Nutrient
benchmarks for ecological healthand c) Estimatesof nutrient
background concentrations

3. Examinerelationships between water quality, environmental
conditions, cattle grazingand recreation.
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Public Lands Grazing & Water Quality

. COMPREHENSIVBNATER QUALITY SURVEY- 2011

A12 USFS public lands grazing allotments, 5 National Forests.
A320,000 acres

A155 stream collection sites, monitored monthly during grazing
recreation period (JunNov, 2011).

AKey Grazing Areas

ARecreation Areas
AAreas with No Concentrated Use Activities

ATotal of 743 water samples collected
AFecal Indicator Bacteria: Fecatoliform, E.coli

ATN, NOQ-N, NH-N, TP, PGP




Public Lands Grazing & Water Quality

RESULTS

ANutrient concentrations were at least one order of magnitude below
levels of ecological concern, angimilar to background estimates.

AThroughout the study period,US EPAecommendedE. coli
benchmarkswere met for over 90% of samplescollected and over
83% of sites(no exceedance}

ARecreation sites had the cleanest wateiH, col), cattle grazing sites
were higher but on average were well below levels of concern.

@Dur results do not support previous concerns of widespread microbial water

quality pollution across these grazed landscapes, as concluded in other OO O O A

Roche .M., LKromschroeder, E. RAtwill , R.A. Dahlgren, and K.\Wate. 2013 Water
Quality Conditions Associated with Cattle Grazing and Recreation on National Forest
Lands. PLOS ONB(6): e68127.
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Rangeland Watersheds:
Uses and Benefits to Society

Beneficial Uses

Eighty-five percent of the State’s
surface drinking and irrigation water
are generated and stered within
California’s 30 million acres of
rangeland watersheds. These
watersheds are often extensively
grazed by livestock, predoeminantly
beef cattle. Over the past 2 decades,
micrebial pollutants have been a
primary water guality concern
associated with livestock production
on California’s rangeland watersheds.
Drinking water treatment procedures
may not be completely effective
against some microbial pathogens
(especially Cryptosporidiumj}, s0
managing livestock is a vital practice
to reduce the prospect of extensive
waterborne outbreaks as in
Milwaukee in 1993.

**Use pointer to explore clickable features. Beta Version 1.0
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| Factors that increase risk of water pollution with pathogens >

Moderate Grazing

* set cattle numbers in
balance with forage
production

* enhance soil
hydrologic health

Overview |

**Use pointer to explore clickable

Manage Calving

* keep calves <4 mo
away from water
* offset calving from

rainy season
* shorten calving
season

features.

High stocking rates Herd infected Distribution- space  Distribution- time
* more fecal load * calves <4 mo * cattle defecate in * cattle defecate near
* more defecation in = calving during water water during rainy
water, near water, and rainy season = cattle defecate near season
runoff areas * long calving water * cattle defecate in
* more runoff and season * cattle defecate in runoff areas during
pathogen transport runoff areas runoff

Manage Distribution

* provide off-stream
water

* supplement away from
water and runoff areas

* create riparian/runoff
pastures
* create buffer strips

Risk Factors

Beta Version 1.0

Factors that reduce risk of water pollution with pathogens

Manage Grazing Time

* reduce cattle grazing
near water during rainy
season

* reduce cattle grazing
in runoff areas prior to
and during runoff

Livestock and Range
Management Risk Factors

There are management soluticns to
each of the microbial water quality
risk factors shown in the figure
below. The important concept is that
there is a tool box of practices
available toc each manager that can
reduce the risk of microbial water
quality pollution by extensively grazing
range beef cattle. Each of the tools
will work better in certain locations
and circumstances than in others.
Implementation of multiple tools,
adapted to site-specific conditions-
eppertunities-constraints, will likely be
reguired in most cases to optimize risk
reduction.

More>>
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Science of Rangeland Microbial
Water Quality and Grazing
Management
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Click en a image to learn more about
the science behind micrebial water
quality and California rangelands.
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Stocking Rate and Water Quality

Grazing Intensity  Sediment Nitrate E. Coll

mg/L mg/L cfu/100m|
None 2 0.1 310
4000+ Ib/ac RDM
Moderate 7 0.4 425
800 Ib/ac RDM
Heavy 24 0.8 1250

500 |Ib/ac RDM



We can position salt, feed, water to attract
cattle and pathogensto i s a areasi not
near streamsor runoff areas




Away from creek,
INn areas with low runoff




CA rangelands have great
capacity to filter microbial and
other pollutants transported In

surface runoff



