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How Clean is Clean Enough?
Assessing Edge-of-Field Nutrient Runoff



Agricultural Research in the US

• Great investment (every $1 returns > $10)

• Broad definition of “Agricultural Research”

• crop and animal production, food safety, human 
nutrition, water quality, ecology, plant and animal health, 
climate change, bioenergy, genetic resources, etc.

• ARS effectively complements University research

• address short- and long-term needs

• diverse funding mechanisms (competitive, dedicated)

• basic and applied science



Agricultural NPS Regulation

• Agricultural nonpoint source (NPS) pollution and its 

contribution to nutrient enrichment of water bodies is 

a contentious issue.



Agricultural NPS Regulation

• The fact that we cannot tell producers, policy makers, 

or management agencies "how clean is clean enough?” 

in terms of acceptable levels of nutrients in agricultural 

runoff hinders development of management strategies 

and resource policies that support economic and water 

resource sustainability.

• Not advocating for/against regulation; however, the 

topic is far too important not to discuss and evaluate!



Agricultural NPS Regulation

• 19 states have some type of NPS pollution regulation 

(Craig and Roberts, 2015), e.g.:

• Florida – for impaired water bodies, the state requires 

BMPs, verifies implementation, and provides cost share.

• Wisconsin - nutrient management plans must meet 

technical requirements including soil testing.

• Colorado – may consider “adoption of prohibitions or 

precautionary measures… if the Commission determines 

that sufficient progress has not been demonstrated in 

agricultural nonpoint source nutrient management.”



Agricultural NPS Regulation

• No state NPS program mentions how to determine 

whether edge-of-field nutrient runoff is excessive 

(based on review of Environmental Law Institute, 1998).

• In fact, not a single mention is made of determination or 

assessment of acceptable nutrient loss from farm or 

ranch fields.

• Is that surprising??



How Clean is Clean Enough??

• Nutrients limits/standards in drinking water…

• 10 mg/L for NO3-N

• 1 mg/L for NO2-N



How Clean is Clean Enough??

• What are acceptable levels of nutrients in runoff from 

agricultural fields?

If you had to decide if runoff from the field above this flume 
was “acceptable”, how would you make that determination??



How Clean is Clean Enough??

• Comparison with Reference Site

Avg. annual load from native grassland = 2 kg/ha/yr total N, 
0.5 kg/ha/yr total P (MANAGE, Harmel et al. 2006, 2008).



How Clean is Clean Enough??

• Comparison with Existing Criteria or Standards



How Clean is Clean Enough??

• Comparison with Measured Data Compilation



How Clean is Clean Enough??

• Indirect assessment using Soil Test P



How Clean is Clean Enough??

• Indirect assessment using P Index or similar index



How Clean is Clean Enough??

• Indirect assessment using Field-Scale Model



How Clean is Clean Enough??

• Indirect assessment using Certainty Program



Concluding Thoughts

• Most if not all would agree that:

• agriculture should minimize its contribution to water quality 

degradation.

• expecting producers to use cost-prohibitive practices to 

protect water quality is unrealistic.

• unsubstantiated claims that nutrient BMPs are cost prohibitive 

are also unrealistic.

• downstream interests and water users should rightly expect 

“clean” water from upstream.

• Nutrients runoff from native prairies and virgin forests.



Any Questions??
Daren Harmel
(970) 492-7771

daren.harmel@ars.usda.gov
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