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A drainage ditch leading from an industrial hog farm in southeastern North Carolina. Photo

by Adam Chaffin.

Eastern North Carolina has experienced widespread water quality degradation for

decades due to elevated nutrient loading throughout the state. This is largely due to

the high concentration of hog- and poultry-rearing facilities, particularly in the Cape

Fear River watershed in the southeastern portion of the state.

To confirm the sources for this widespread
nutrient pollution, researchers at the
University of North Carolina—Wilmington
sampled seston (particulate matter
suspended in water), stream sediments, and
aquatic macrophytes from throughout the
Cape Fear River watershed and analyzed their
stable nitrogen and carbon isotope contents.
They also measured the isotopic signatures
of a range of potential nutrient sources to the
landscape, including hog waste, synthetic
nitrogen fertilizer, and human wastewater. By
applying a linear mixing model, they
estimated the relative nutrient source

contributions for each field sample. Overall,
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Swine densities
(swine/km<sup>2</sup>) overlaid
with average percent hog waste
nutrient contributions. The highest
hog waste contributions occurred in
areas with the highest regional
swine densities. Image by Chaffin et
al. (2024).



the isotopic signatures and statistical relationships pointed to poorly treated hog and
poultry livestock waste, along with human waste in certain isolated areas as the likely

sources for the elevated observed nutrient loads.

Moving forward, North Carolina’s animal agriculture industry warrants a stricter focus
with regards to Coastal Plain water quality management, given its vast impacts on

nutrient loading and water quality degradation.
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