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CA Rangelands

Safe Water to Drink, Irrigate, Swim
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Potential grazing related pollutants

- 1) Fecal microbial pollutants - Cryptosporidium, 3
.~ E. coli, fecal coliforms :
- 2) Sediment - erosion *

3) Nutrients - nitrogen and phosphorus :




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.




Nutrient Water Quality

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

* Roche et al. 2013. Water Quality Conditions Associated with Cattle Grazing and
Recreation on National Forest Lands. PLOS ONE.

* Jones etal. 2013. Aquatic ecosystem response to timber harvesting for the purpose of
restoring Aspen. PLOS ONE.

* Roche etal. 2012. Cattle Grazing and Yosemite Toad Breeding Habitat in Sierra Nevada
Meadows. Rangeland Ecology & Management.
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Oak Woodlands. California Agriculture.

* Knox et al. 2008. Efficacy of Flow-Through Wetlands to Retain Nutrient, Sediment, and
Microbial Pollutants. J. Environmental Quality.

* Lewis et al. 2006. Nitrate and Sediment Fluxes from a California Rangeland Watershed. J.
Environmental Quality.

* Ahearn et al. 2005. Land Use and Land Cover Influence on Water Quality in the Last Free-
Flowing River Draining the Western Sierra Nevada, California. J. Hydrology.

* Jackson et al. 2006. Spring-Water Nitrate Increased by Grazing Removal in a Californian
Oak Savanna. Ecosystems.
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Bay Area in 1995 - Cryptosporidium

Livestock Pathogen Drinking Water
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Public Lands Grazing & Water Quality

to Foul Sierra Waters”
Sacramento Bee 25 April 2010

B 4  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 £
L g Rangeland
Management

8,000,000 acres _

gk facs Units
430,000 Animal Unit Months L (allotments)
~70,000 head of cattle 73



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.
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Public Lands Grazing & Water Quality

COMPREHENSIVE WATER QUALITY SURVEY - 2011

* 12 USFS public lands grazing allotments, 5 National Forests.
e 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, NO;-N, NH,-N, TP, PO,-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.

“Our results do not support previous concerns of widespread microbial water

”

quality pollution across these grazed landscapes, as concluded in other surveys.

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.
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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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Stocking Rate and Water Quality

Grazing Intensity Sediment Nitrate E. Coli
mg/L mg/L cfu/100ml

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 pathogens to “safe” areas — not
near streams or runoff areas




Away from creek,
INn areas with low runoff







E. Coli and Cryptosporidium are trapped in

fecal pat or soil during runotft.

Vegetative Buffer

H MNon-point source pollution as a result
N VEgEtatlve BI.IffEI'S of owerland flow during rainfall events
Rﬂ' nfa" iz a comman transport mechanism for
sasmmn >90% of E. coli retained in the fecal pat or trapped within 1 ft pathogens. Pathogens in fecal
s material can certainly be directhy
EEEEEE deposited in a water body by an
it animal, but livestock and wildlife
EEEE spend more hours grazing and resting
i {mim An additional 70% to 99.9% of E. coli trapped on the surrounding watershed than
sssmnm within 1 yard of fecal pat they do drinking or cooling in a creek
et or stream. The proximity of

contaminated fecal material is a key
factor in determining whether ar not
the pathogen will be able to reach
water- Qur rezearch has
demonstrated that, for indicator E.colli,
maore than 0% of the bacteria was
retained within a fecal pat or trapped
within 1 foot downslope. More==

We are starting to find the same thing for
hormones and pharmaceuticals....

Overview Indicators Risk Factors Science FAQ




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

>90% trapped at fecal pat
30-99% trapped each additional 1 yard
30-80% trapped in ri
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Cryptosporidium eggs die in one day of 78

F air temperature in direct sun.

Cryptosporidicim pansum
Survival in the Environment

Sun

c. pﬂrvum Survi“‘al in The survival of pathogens in the

environment iz highly correlated to
weather patterns. In hot weather,
fecal pats Dn rﬂnge feces guickly dry out, kiling most
pathogens that were contained within
them. In cooler weather, fecal pats
are a more favoerable environment for
pathogens as the pats remain moist
— — FEEal Pat Temperature lFa} = for a much longer period of time. To
evaluate and confirm this
phenomenon, we measured the
ambient temperature and the
temperature within fecal pats in two
different envirenments- =un and

DE?S Until >90% Mﬂrtahtv =| <1 shade, for a year. More>»

_Omnce temperature ina cow fecal pat exceeds 104 *F all of the O, parveesr in
that pat dic within a matter of hours, Fecal pats in direet sun achieve 104 *F
onee air lemperature reaches 78 °F,

Overview Indicators Risk Factors Science FAQ




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

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.

e Management can create risk to water quality.

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

e Alarge toolbox of tested, feasible practices
exists.
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/ http://rangelandwatersheds.ucdavis.edu

Google

rangeland watersheds




