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A B S T R A C T

Biosolids are frequently applied to agricultural lands in dry regions, but wind erosion of these lands might
transport biosolids particulates offsite and impact environmental quality. Our objective was to measure con-
centrations of EPA-regulated metals as well as macronutrients and micronutrients in soil and windblown sedi-
ment from a biosolids field experiment. A wind tunnel was used to generate windblown sediment from ex-
perimental plots subject to traditional (disk) or conservation (undercutter) tillage and application of biosolids or
synthetic fertilizer on two measurement dates during the summer fallow phase of a winter wheat-summer fallow
(WW-SF) rotation at Lind, WA in 2015 and 2016. Application of biosolids or use of undercutter tillage resulted in
higher concentrations of heavy metals in the soil. For example, zinc (Zn) concentration in soil was 14% higher
for undercutter than disk tillage and 21% higher for biosolids than synthetic fertilizer on the first measurement
date in 2015. Differences in metal concentrations between treatments, however, were not as evident in wind-
blown sediment. Similar results were found for nutrient concentrations in soil, but concentrations in windblown
sediment were at least 10% lower for biosolids than synthetic fertilizer and undercutter than disk tillage on at
least one measurement date. Little difference was found in loss of heavy metals and nutrients in windblown
sediment between biosolids and synthetic fertilizer treatments. Our results suggest similar loss of metals and
other elements from agriculture land after application of biosolids and synthetic fertilizer. Biosolids, however,
are beneficial for increasing C and N content in soil.

1. Introduction

The treatment of wastewater is an ever-growing environmental
concern in maintaining the quality of water resources as the world
population rises (Teklehaimanot et al., 2015). The world population is
presently 7.6 billion and is growing by 1.1% y−1 (United Nations,
2017). Population growth has stressed treatment facilities because of
their finite capacity to treat wastewater and store biosolids (Zickefoose,
2013). Therefore, finding more sustainable ways to utilize biosolids
could reduce stress on wastewater facilities as communities continue to
grow.

Wastewater or sewage sludge can be polluted as a result of har-
boring enteric bacteria, pathogenic organisms, heavy metals, and par-
ticulate matter (Bhat et al., 2013). Since the 1950s, federal legislation in
the United States has been strengthened to control water pollution. The
treatment of wastewater generates biosolids which are commonly

disposed of by incineration or burying in landfills. Application of bio-
solids to agricultural land to replace synthetic fertilizers and improve
quality of degraded agricultural soils represents a relatively safe
method to recycle or sustainably use biosolids (Lagae et al., 2009) and
is of economic benefit to farmers (Lu et al., 2012).

Sorber et al. (1984) concluded there is little or no risk associated
with the land application of liquid biosolids based on the lack of viable
pathogens present in air downwind of these lands. Following current US
EPA guidelines, there is little risk to human health posed by micro-
biological entities in properly-treated biosolids based on the rapid de-
gradation of Endocrine compounds (Pepper et al., 2008). Biosolids,
however, also contain other harmful ingredients such as heavy metals.

The US EPA analyzed the risk of biosolids to humans, plants, ani-
mals, and soil organisms and has set limits on concentrations of 10
elements found in biosolids (USEPA, 1995; National Research Council,
2002). These 10 elements are arsenic (As), cadmium (Cd), chromium
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