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Context for this Symposium  

Science Policy 

Partnerships among scientists, managers, and policy makers 
provide the best opportunities to protect working rangelands. 

Management 



Topics this year… 
Range & Grazing Land Water Quality 
 25 years of partnership and progress 
 What comes next? 

 

Sustainable Public Lands Grazing 
 Balancing goals and values to define a 

shared vision 



 57 M acres. 

 22 M acres privately owned. 

 500 active USFS grazing 

allotments over 8 M acres. 

 $3 B annual sheep & cattle 

industry. 

 1000’s of plant and animal 

species. 

CA Rangelands 



Safe Water to Drink and Irrigate 
Over 80% of CA surface waters are derived 

from, or stored on, rangelands. 



Water Quality Introduction  
California’s rangeland WQ partnership. 
 

 Where we’ve been and where we are now. 
 

WQ impairments, grazing, and California. 
 Status check on grazing land WQ conditions. 



• Microbial pollutants – Cryptosporidium, E. coli 
• Nutrients – nitrogen and phosphorus 
• Sediment – erosion 
• Stream Temperature – heating 

Early 1990’s, concerns about… 



Bay Area – Cryptosporidium 

C. parvum 

Livestock Pathogens Drinking Water 

Tim Koopmann 



• Coho salmon was ESA listed 
• Sediment and stream temperature 
• TMDL consent decree for 20+ north coast 

water bodies 



USFS Grazing Allotments 
  

“Nowhere is the water dirtier...” 
 

“Livestock waste found to foul 
Sierra waters” 

 

“…incredible weapon of mass 
destruction” 

 

Sacramento Bee Exclusive, 2010 

Leslie Roche 



Rangeland Watershed Program  
A 25 yr proactive partnership to improve water, range, 
and ranch enterprises. (Agencies, Ranchers, UC, NGOs). 
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these emerging issues….. 



Rangeland Watershed Program  
A 25 yr proactive partnership to improve water, range, 
and ranch enterprises. (Agencies, Ranchers, UC, NGOs). 

Basic Research  

How do these watersheds 
function? 

Applied Research 

How does management 
effect function? 

Extension 

Management, policy, 
regulation. 



 Integrate science, policy, and management. 
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 Integrate science, policy, and management. 
 Effective policies and strategies to safeguard water quality. 
 Education to identify and manage WQ risks. 
 Ranch specific WQ management plans. 
 Supporting research base. 

Rangeland Watershed Program 
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CA Rangeland WQ Management Plan 
1. Outlines science-based 
management strategies 
to prevent water quality 
impairments. 
 

2. Provides for 
educational programs to 
develop on-ranch water 
quality protection 
strategies.  
http://www.waterboards.ca.gov/publications_forms/pub
lications/general/docs/ca_rangeland_wqmgmt_plan_july
1995.pdf 



Crafted in partnership  
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25 years of progress  

1990 2015 

CA Rangeland WQ Management Plan – complete 1995 

Ranch WQ Planning Short Courses – 1994 to present 

Rangeland WQ Research – 1994 to present 

Morgan Doran 
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• SWRCB funded curriculum development. 
 

• 1994-2015, >80 courses taught, 35 counties,   
1000+ ranches, 2+ million acres. 

 

• Ranch Water Quality Plan – tailored to ranch, 
watershed, and regulatory vehicle. 
 

• Curriculum updates and adaptations as needed. 

Ranch Water Quality Planning Short Course 



Joint Learning and Continuing Ed 
Workshops, short courses, field tours to build capacity among extension 
educators, technical advisors, water board staff, consultants, and others 
to aid ranchers in developing effective WQ plans. 

On-ranch sediment source inventory methods development 
and training – UCCE, NRCS, & NCRWQCB. 
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25 years of progress  

1990 2015 

CA Rangeland WQ Management Plan – complete 1995 

Ranch WQ Planning Short Courses – 1994 to present 

Rangeland WQ Research – 1994 to present 

On-ranch WQ Management Practice Implementation 

Nancy Scolari & Anne Coates 



USDA – Practice Cost Share (2009-2014) 

cross fencing off-stream drinking water riparian planting 

  
 $302 M in rangeland WQ practice implementation 

 7,385 contracts with landowners 

 5.7 M acres contracted 



2015 Rangeland Watershed Program  
Current, active, and well seasoned with 25 years of 
experience and co-development. 

Basic Research  

How watersheds function. 

Applied Research 

How management effects 
function. 

Extension 

Management, policy, 
regulation. 



2015: Grazing Regulatory Action Project 
“Develop strategies that Regional Water Boards can 
implement to … protect beneficial uses of surface 
and groundwater, and address water quality 
impacts related to livestock grazing in California.” 

Proposed Schedule for GRAP Development Estimated Date 

•Focused Listening Sessions & Other Stakeholder Outreach 2014 
•Development of Initial Proposal 
•CEQA Scoping and Broader Stakeholder Outreach 
•Public Comment on Proposal 

2015 

•Final Drafts of Proposal and Environmental Document 
•Consideration of Adoption by the State Water Board 
•Begin Implementation 

2016 



2015- Grazing Regulatory Action Project 
“Develop strategies that Regional Water Boards can 
implement to … protect beneficial uses of surface 
and groundwater, and address water quality 
impacts related to livestock grazing in California.” 

Proposed Schedule for GRAP Development Estimated Date 

•Focused Listening Sessions & Other Stakeholder Outreach 2014 
•Development of Initial Proposal 
•CEQA Scoping and Broader Stakeholder Outreach 
•Public Comment on Proposal 

2015 

•Final Drafts of Proposal and Environmental Document 
•Consideration of Adoption by the State Water Board 
•Begin Implementation 

2016 

Patty Kouyoumdjian 



What are the water quality impairments across 
California?  Water quality impairments in CA?  

GRAP Listening Sessions 
 

 

 Water quality impairments 
related to grazing the primary 
rationale stated for 
considering a new statewide 
regulatory program. 
 

 Stakeholders were directed to 
2010 303d impaired water 
body list for supporting 
information. 
 

 http://www.waterboards.ca.
gov/water_issues/programs/t
mdl/integrated2010.shtml 

2010 303d Impaired Water Bodies 
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What are the water quality impairments across 
California?  

Leslie Roche and D.J. Eastburn. 2015 

All WQ Impairments (n=7,294) 

Water quality impairments in CA?  

2010 303d Impaired Water Bodies 
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Impairments w/ grazing as one potential source?  

Leslie Roche and D.J. Eastburn. 2015 

All WQ Impairments (n=7,294) 

Grazing as a potential source of impairment? 
4% of all listings 

Grazing a Potential Source (n=324) 

2010 303d Impaired Water Bodies 

GRAP Listening Sessions 
 Grazing as one potential source 
 122 impaired waterbodies 
 178 impairments 
 35% addressed w TMDL or other tool 
 Fewer impairments than contained in 

2010 303d list. 



Distribution of potential grazing impairments? 

40 

0 

235 

0 9 

39 

0 0 1 
0

50

100

150

200

250

2010 303d Impaired Water Bodies 



Pollutant % Listings (No. Listings) 
Salinity 12% (39) 
pH 4% (14) 
Unknown toxicity  4% (13) 
Sediment toxicity 2% (6) 
Chlorpyrifos 3% (8) 
Diazinon 2% (5) 

Pollutants causing water quality impairments with 
grazing listed as one potential source. 

 26% (85 of 324) of potential grazing impairments 
are pollutants not likely associated with grazing. 
 

 All of these are in Central Coast RWQCB. 

Grazing as a potential source of impairment? 
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Presented at GRAP Listening Sessions 
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Potential grazing – pathogen impairments 

29% (93) of 324 listings 

2010 303d Impaired Water Bodies 

Rob Atwill & Leslie Roche 



Potential grazing – pathogen impairments 

29% (93) of 324 listings 

Indicator % Pathogen 
Listings 

Fecal Coliforms 41 
E. coli 29 
“pathogens”  23 
Enterococcus 5 
Total Coliforms 2 

2010 303d Impaired Water Bodies 
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Potential grazing – pathogen impairments 

29% (93) of 324 listings 

Indicator % Pathogen 
Listings 

Fecal Coliforms 41? 
E. coli 29 
“pathogens”  23? 
Enterococcus 5? 
Total Coliforms 2? 

USEPA Guidance                     
 E. coli as indicator 
 100 or 126 cfu/100 mL 



Potential grazing – nutrient impairments 

23% (76) of 324 listings 
 

 Nitrogen  
 Phosphorus 

2010 303d Impaired Water Bodies 

Randy Dahlgren & Leslie Roche 



Potential grazing – sediment impairments 

16% (52) of 324 listings 
 

 turbidity  
 suspended solids 
 fines 

2010 303d Impaired Water Bodies 
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Rangeland Water Quality  
 25 years of partnership and progress 
 CA Range WQ Management Plan 
 Ranch WQ Planning Short Course 
 On-ranch management practice implementation 
 Supporting basic and applied research 
 

 Rangeland Watershed Program activities 
are vibrant and active today 
 

 Grazing remains a minor source (~4%) of 
assessed WQ impairments across CA 
 

 It is a good time to plan for the next 25 
years of proactive range WQ protection  



The next 25 years  

1990 2040 

CA Rangeland WQ Management Plan  

Ranch WQ Planning Short Courses  

Rangeland WQ Research  

2015 

Ranch WQ Management Practices 

Statewide Grazing Regulatory 
Action Project (GRAP)?? 
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