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HOW MUCH PHOSPHORUS
CAN WETLANDS CONTAIN OVER TIME?

Over long periods of time, wetlands retain phosphorus through the building up of sediment. This long-term storage determines a
wetland’s phosphorus retention capacity. If a wetland becomes overloaded, the excess phosphorus flows through it and into the
receiving water body, which can result in harmful algal blooms. The point at which a wetland becomes overloaded and can no
longer retain additional phosphorus is called the wetland’s phosphorus retention threshold. Understanding a wetland's threshold
for retaining phosphorus is an essential step for managing water quality.

Estimated Phosphorus Retention .
P A statistical method, called a Bayesian changepoint

model, was used to estimate the phosphorus retention capacity
of different wetlands. The model compares phosphorus loading
(concentration over time) into the wetland with phosphorus
concentration leaving the wetland. At low levels of loading,
the wetland retains most of the phosphorus; at high levels of
phosphorus loading, phosphorus concentrations leaving the
wetland are higher and less predictable. The model uses this
information to estimate the point at which loading becomes
too high, which is the phosphorus retention threshold.

exiting the wetland

Phosphorus concentration

WETLAND OVERLOADED

more phosphorus enters Lake Erie

WETLAND FILTERS WELL

less phosphorus enters Lake Erie

Phosphorus loading entering the wetland ' Phosphorus Retention Threshold

This modeling approach estimated phosphorus retention
thresholds for three wetlands: the 0ld Woman Creek, an open coastal
wetland; the Coldwater Creek treatment wetland; and Olentangy River
experimental treatment wetlands. The model does not work well for
diked wetlands that have a single opening through which water flows
both into and out of the wetland. The thresholds differed among these
wetlands, due to their different type, size, and hydrology, reflected ‘
in the graphs to the right. Differences are due to the rate at which Cold Water Creek
sediment builds up and how much sediment can be stored. Smaller

wetlands (e.g., the Olentangy River wetlands) have a lower retention

threshold than larger ones, because they store less sediment.
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This Study isa starting point for anticipating how the protection, restoration, and management of wetlands can help reduce
phosphorus loading to Lake Erie. Additional water quality data is still needed to better predict individual phosphorus retention
capacities of various wetland types. Monitoring instructions and a web-based tool are available at the link below to assist wetland
managers with data collection and model application. Managers can use these individual threshold estimates to determine if
phosphorus loading to a wetland is typically too high or if it is usually below the wetlands’ retention capacity.

Model results allow us to estimate the long-term capacity for phosphorus retention only; they do not account for short-term
phosphorus use and release by plants and micro-organisms. Additional research is needed to understand how different wetland
characteristics affect retention capacities, such as the types of plants or how quickly water moves through the wetland. Answering
these questions will allow managers to make more informed decisions about what type of activities and areas are most
beneficial for nutrient retention.

0ld Woman Creek National Estuarine Research Reserve is managed as a cooperative partnership between the Ohio Department of Natural Resources and the National Oceanic
and Atmospheric Administration. This work was sponsored by the National Estuarine Research Reserve System Science Collaborative, which supports collaborative research that
addresses coastal management problems important to the reserves. The Science Collaborative is funded by the National Oceanic and Atmaspheric Administration and managed
by the University of Michigan Water Center (NAI4ANOS4190145).
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