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Roadmap 

• Background: Why the 
NRCS is doing edge-of-field 
monitoring 

• The what and how of 
edge-of-field monitoring 

• NRCS edge-of-field 
monitoring initiative 



National Water Quality Challenges 
• Biological conditions of nation’s rivers and streams 

• Poor - 55.3%  

• Fair – 23.3% 

• Poor – 20.7% 

• Unknown – 0.8% 

• Greatest stressors: 

• Phosphorous 

• Nitrogen 

• Riparian cover and 

 disturbance 

• Streambed sediment 

 

 

Biological condition of the nation's rivers and streams, based on 
the Macroinvertebrate Multimetric Index. From National Rivers 
and Streams Assessment (2008–2009) - DRAFT. (EPA, 2013.) 



Total Phosphorus           Total Nitrogen 

(EPA/NRSA, 2013) 





• 70 percent of the land in the lower 48 
states is owned by private landowners.  

• 88 percent of all surface water falls on 
private land before reaching lakes, 
streams, and groundwater aquifers. 

• The quality of our environment 
depends on the millions of individual 
decisions private landowners make 
every day. 

Private Lands and Conservation 

• Since 2009, USDA has worked with more than 500,000 private 
landowners to implement conservation practices. 



Conservation Technical Assistance 
& Financial Assistance 



Conservation 
Practices 



  Avoiding 
 Nutrient management 

 Rate, Timing, Form, Method 

  Controlling 
 Residue and tillage 

management 
 Drainage water 

management 

  Trapping 
 Buffers 
 Wetlands designed for 

nutrient removal 
 
 
 

Systems Approach to Nutrients:  
Avoiding, Controlling, Trapping (ACT) 

  Avoiding 

 Trapping  Controlling 

ACT 



Accountability  –  

 NRCS must show that investments in voluntary 
conservation are working ... and are worth 
continuing. 

Accountability in quantifiable terms – 

 NRCS must be able to show quantitative benefits 
gained for the dollars expended 

 

Why is NRCS investing in edge-of-
field monitoring? 



Purposes of Edge-of-Field Monitoring 

• Evaluate conservation practice effectiveness 

• Use data to calibrate field-scale models 

• Inform adaptive management 



Lynn Betts, NRCS 

The What and How of Edge-of-Field 
Monitoring 



Tim McCabe, NRCS 



Lynn Betts, NRCS 



Lynn Betts, NRCS 





Lynn Betts, NRCS 





Linkage to 
Downstream 
Monitoring 

InIn--Stream Stream 
Monitoring StationMonitoring Station  

EOF MonitoredEOF Monitored  
WatershedsWatersheds  



Doing Edge-of-Field Monitoring 

Don Meals, Stone Environmental, Inc. 



US Geological Survey 



USGS USGS 

H Flume 

Automated Sampler 



US Geological Survey 



US Geological Survey 



Do we need to do wintertime 
monitoring? 

Mean annual runoff (inches per 
acre) and percent of total, by 
ground condition, Discovery 
Farms and Pioneer Farm, water 
years 2003–8 (USGS, 2011). 

Craig Goodwin, NRCS 

Columbia County, WI 



US Geological Survey 



NRCS Edge-of-Field 
Monitoring Initiative 



 

 

Monitoring Conservation Activities 

• Data Collection and Evaluation (CA 201) 
– Monitoring Design and Site Selection 

– Operational Requirements 

– Data Management & Reporting 

• System Installation (CA 202) 
– System Design 

– Reporting  Requirements 



Edge-of-Field Monitoring Site Selection 

• Pollutant tied to agriculture 

• The pollutant is a significant water quality 
concern of the receiving water body or  
water course—303(d)/TMDL 

• Conservation practices are available to 
address the concern 

• Need to evaluate conservation practice 

 

 



Monitoring Sites 

• Surface runoff 

• Irrigation surface runoff 

• Drain tile outlets 

• Denitrifying bioreactors 

• Possibly others 



Station A 

Control  Treatment 

Paired Watershed Design 

Station B 



Station A 

Control  Treatment 

Station B 



Other Site Selection Considerations 

• Field watershed size 

• Physical setting 

• Proximity 

• Similarity of watersheds 

• Physical feasibility 

 

 



Number of Years 
in Crop Rotation Baseline Period 

Post Installation 
Practice(s) Period 

1 year crop rotation  2 years  4 years  

2 year crop rotation  2 years  4 years  

3 year crop rotation  3 years  6 years  

Length of the Monitoring Period 



Hydrological Data 

• Water quality 

– Nitrogen 

– Phosphorous 

– Sediment 

• Runoff 

• Precipitation 

Andrew Sharpley 
University of Arkansas 



• Nitrogen 
– NH4-N (Where animal waste is land applied) 
– NO2-N + NO3-N 
– TKN (Total Kjeldahl Nitrogen)  

• Phosphorus 
– Soluble Reactive P (Orthophosphate Phosphorus)  
– Total Phosphorus (TP)  

• Sediment 
– Suspended Sediment Concentration (SSC) – Preferred  
– Total Suspended Solids (TSS) – When SSC is not available 

through the lab  

 

Water Quality Data 



Farm Operations Data 

• Current year’s cropping  

• Conservation practices 
applied 

• Fertilizer application 

• Manure application 

• Irrigation applications 

 



Core Conservation Practices 

• Avoid 

 

• Control 

 

• Trap 

 

 NB_300_13_25, Attachment B 



Avoid: 
Nutrient 

Management 



Control: 
Drainage Water 

Management 



Trap: 
Vegetative Buffers 

and Filter Strips 



Edge-of-Field Monitoring Implementation 

• 2014 NRCS National Bulletin 

• Dedicated EQIP funding 

– EQIP contract with producer 

– 75% funded; 25% match 

• Specific priority watersheds 

– NWQI, MRBI, others 

• 4 NWQI watersheds in ND 

– State priority monitoring 



2013 Edge-of-Field Monitoring Sites 

FY 2013 EOF Sites 

Initiative 

^ _ Lake Champlain [3] 

^ _ MRBI (New) [9] 

^ _ MRBI (Existing) [4] 

^ _ NWQI [6] 



Questions? 


