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 
More than 50% of impairments in Texas are due to 

excess bacteria levels.  

Background 
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 

Exclusionary Fencing 

Fecal Coliform 

Reduction 

Reference 

30% Brenner et al. 1994 

41% Brenner 1996 

66% Line 2003 

 Eliminates cattle access to streams 

 Expensive to construct & maintain 

 Often not feasible to fence-off 
entire stream, i.e. rangeland 

 Fencing of streams not accepted by 
many landowners 



 

Management of Creek 
Pastures is Critical 

Reduce cattle’s time in & 
near stream 

Maintain ground cover with 
proper grazing management 



 
 5 yr study on: 
 Proper grazing management 
 Alternative water supplies 
 Alternative shade 
 

 Conducted by:  
 Texas AgriLife Extension Service 
 Texas AgriLife Research 
 Texas Water Resources Institute 
 USDA-ARS 
 

 Funded by: 
 Texas State Soil and Water Conservation Board 
 USDA Natural Resources Conservation Service 
 US Environmental Protection Agency 

Grazingland Research 



Grazing Management Evaluation 

 Seven 1 ha sites assessed across 3 locations 
 3 – ungrazed  
 3 – properly stocked 
 1 – stocked @ 2 X recommended rate 
 

 Grazed sites were rotationally grazed 
 

 Flow measured w/  
bubble flow meter 
 V-notch weir 
 H-flumes 

 

 Sample Collection 
 Automated samplers 



 

Grazing management effects 
on E. coli runoff 

Grazing Management 

 

Stocking Rate 
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 

Comparison of E. coli Levels 
While Sites Stocked & Destocked 
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 

Why no correlation btwn E. coli 
& grazing management? 

Rapid decline following rotation Significant background levels 



 

Why no correlation btwn E. coli 
& grazing management? 

80-99% of loading from wildlife 
at 3 sites in 2009 

Date BB1 BB2 BB3 

3/13/09        140  

3/25/09      1,200  

3/26/09      1,000       7,200  

3/27/09      2,000  

4/17/09      1,155         980         450  

4/18/09      4,400       2,225       2,100  

4/28/09      7,600     12,200     24,000  

10/4/09    57,000       5,114       3,065  

10/9/09    36,000     24,043     15,000  

10/13/09    42,851     23,826       5,591  

10/22/09  172,500  

10/26/09  261,000   181,000     45,000  



 
Rotationally graze creek pastures 

 Target grazing of creek pastures to dry periods 

 Rotate cattle to upland pastures during wet periods 
 

 88-99% reductions in edge-of-field runoff of bacteria 
from creek pastures potentially achievable 

Management Implications 



 

Alternative Water Evaluation 
Bi-monthly water sampling & quarterly GPS tracking 



 

Alternative water effectiveness 

Reduction in 
Time Spent 
in Stream 

Reference 

43% Wagner et al. 2012 

85-94% 
Miner et al. 1992 
Clawson 1993 
Sheffield et al. 1997 



E. coli Load (cfu/AU/day) 

-57% 

43% 
Reduction 



 
 
 
 
 
 
 

 Sheffield (1997) also found: 
 77% decrease in sedimentation 
  90% decrease in suspended solids 
  54% decrease in nitrogen 
  81% decrease in phosphorus 

Alternative Water Source 

Bacteria Reduction Reference 

85-95% (EC) Byers et al. 2005 

51% (FC) Sheffield 1997 



 

Shade Structure 
GPS Collar Evaluation 

Time Spent w/in 25’ of Stream Reference 

27% Reduction  Wagner et al. 2012 

 Shade, coupled with 
alternative water & 
salt/mineral locations, 
encourages cattle to 
spend less time in 
riparian areas. 



 

Effectiveness of flood 
control structures 

 Prochnow et al. (2006) found that without PL566 flood 
control structures in Lake Waco watershed: 
 Phosphorus loadings would be 82% higher 
 Nitrogen loadings would be 92% higher 

 

 McFarland (2006) found that PL566 flood control 
structures removed: 
 84% of TSS 
 69% of Organic-P 
 46% for Inorganic-P 
 69% for NO2-N+NO3-N 
 51% for NH3-N 
 49% for Organic-N 

 



 
Best Management Practice Sediment TN TP 
Streambank stabilization 34.6 0.9 4.0 
Gully plug 5.3 4.8 4.9 
Recharge structures 37.2 24.4 29.6 
Conservation tillage 3.0 3.1 -3.3 
Terrace 17.2 18.5 27.0 
Contour 9.6 10.2 15.6 
Grazing management 7.4 5.3 4.0 
Manure incorporation 0.0 1.7 20.9 
Filter strip 9.4 15.5 25.7 
Removal of current PL-566 structures -9.3 -15.2 -16.9 

Load Reductions (%) to Lake 
Waco From Various BMPs 

(Tuppad & Srinivasan 2008) 



Conclusions 
 Rotate cattle to upland 

pastures during wet periods 
 

 Promote loafing, drinking & 
grazing away from creeks  
 Alternative water supplies 

 Additional shade  

 Proper grazing management 
 

 Be aware of impacts of 
background/wildlife sources 

 

 Consider implementing gully 
plugs, recharge structures, 
PL566 structures, etc. to 
reduce nutrient & sediment 
(& potentially bacteria) 
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