Assessment of Soil & Water Quality Impacts of Manure Application Practices

Background

Land application of dairy manure is a common agricultural practice. Manure serves as an excellent source of
plant nutrients like phosphorus (P) and nitrogen (N); however, manure can also contain bacterial pathogens
and antibiotic residues, and the nutrients in manure can exceed plant requirements. Where manure is
applied too heavily, antibiotics, pathogens and excess nutrients may be released into the environment,
contaminating soil, waterways and groundwater and causing weed and algal growth and an increase of
antibiotic-resistant bacteria.
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Gaps in Knowledge

While the effects of manure contaminants and mitigating agricultural practices have been studied in
controlled environments, they have not been evaluated and quantified at field-scale. Moreover, intelligent
decision-support platforms and tools specifically designed for analyses of agricultural, environmental,
economic, and human health impacts of manure application are needed to assist policy makers in establishing
guidelines for the safe use of manure as fertilizer in cropland and pastures.

The Agricultural Policy Environmental eXtender (APEX) is a simulation model developed to predict
management and land use impacts on soil and water quality for whole farms and agricultural watersheds.
While the model is validated on various environmental processes as the main model for the NRCS
Conservation Effects Assessment Project — Croplands, its accuracy with respect to nutrientleaching and yields
on manure fertilized fields (with and without conservation practices) is uncertain. Similarly, APEX has never
been validated on the dynamics of pathogens or antibiotics under such conditions.
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management practices across US croplands and
pastures. Specifically, it will:

1. Characterize the fate, transport and
transformation processes of the above-listed
dairy waste contaminants in runoff water and
soil.

2. Evaluate and demonstrate through field
experiments the effectiveness of agricultural
management practices (biochar amendment,
conservation tillage, and crop species
selection) on controlling these contaminants.

Soil composite sample sub-sampled for shipping
to individual labs for analysis.

3. Develop characteristic parameters and mathematical models using data from field experiments for
quantitative assessment in APEX.

4, Scale up with these characteristic parameters and coefficients using a machine learning technique to
US croplands and pastures.

5. Develop an Optimization Framework for decision aid on land management units of manure applied fields
that considers soil, water, and socio-economic value.

Impact

The primary outcome will be the ability to quantitatively assess soil and water quality impacts of manure
application practices and efficacy of management practices in various soils, crops, and climate regimes.
These will ultimately provide guidelines for safe and sustainable manure application which will be highly
beneficial to NRCS’s conservation program.
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