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ABSTRACT
Concerns about the impacts of manure storage on groundwater quality were raised in the mid 1990’s resulting in the initiation of new research efforts and the incorporation of monitoring requirements into state- the western lowa basin was discontinued in 1998 when no effects were seen on downgradient wells. The other two EMS site were monitored until 2005. These basins were constructed primarily in glacial till and
issued permits for earthen manure storage (EMS) structures. In 2004, additional monitoring requirements went into effect for below-building pits associated with new construction of confinement animal feeding designed to meet the maximum permitted seepage limit of 0.16 cm/day (1/16" inch per day). The results of long-term monitoring show that water resources located less than 45 meters (150 ft) downgradient of
operations in karst areas. Required monitoring of wells (generally within 15 meters of the EMS structures) and perimeter tiles revealed chloride concentrations generally below 300 mg/L, nitrate-nitrogen (or EMS structures are at risk for high nitrate concentrations (up to 150 mg/L) which can affect the health of humans, livestock, and aquatic organisms. The potential for greater transport in more permeable settings,
nitrate-N plus nitrite-N) concentrations up to 140 mg/L, and ammonia-nitrogen concentrations below 3 mg/L with two exceptions at 11 and 160 mg/L. Required monitoring of perimeter tiles around confinements and the potential for transport of other contaminants, such as viruses, cannot be evaluated from available data. The long-term records indicate that wide ranges of nitrate concentrations and/or median nitrate-N
located in karst areas revealed some elevated ammonia-N concentrations (up to 11 mg/L with one exception at 88 mg/L), however, concentrations were highly variable and no clear trends were apparent. To assess concentrations above 20 mg/L are indicative of more severe contamination, while narrow distributions with medians below 20 mg/L nitrate-N are typical of monitoring during the first five years after basin
the impacts of permitted earthen structures where only 2-3 years of quarterly data are available, these data were compared to data distributions and trends seen in the long-term records obtained from construction or for basins with little impact on surrounding groundwater. The results of short-term monitoring data must be interpreted cautiously, and may be complicated by upgradient feedlots, nearby manure
groundwater monitoring of two earthen manure storage (EMS) structures. Groundwater monitoring around three EMS structures located in western, north-central and eastern lowa began in 1994. Monitoring at application, or other activities.
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