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Nonpoint source (NPS) pollution appears to be a major contributor to the recent increase Through a review of the available literature, a series of efficient and innovative NPS control BMPs have
in the frequency and severity of harmful algal blooms (HABs) in the Great Lakes and St. been identified that can be implemented within stream bank boundaries, including the water channel
Lawrence River. HABs pose serious risks for human and animal health, water quality, and and streambed, to reduce sediment and abate phosphorus loadings to the Great Lakes. A series of
the vitality of aquatic ecosystems. As state and federal resources to mitigate HABs are often limited, additional information is needed to identify technical reports, peer-reviewed publications, government publications, books and academic dissertations were reviewed to outline BMP
and compare best management practices (BMPs) that successfully reduce phosphorus and sediment loadings in streams. advantages and disadvantages, compare their efficiencies and estimate their implementation and maintenance costs.
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Comparison of NPS removal capacities
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Two-stage ditches

Two-stage ditches are designed to incorporate a floodplain to an existing stream. The presence of a
vegetated floodplain enhances the stream’s overall drainage capacity, thereby reducing the risk of flooding
during large storm events, increasing channel stability and decreasing erosion. The decrease in flow velocity
achieved by two-stage ditches also favors deposition of sediments and particulate phosphorus. While two-
stage ditches require greater initial investment, they also require fewer maintenance efforts and costs over
time than traditional trapezoidal ditches.

A series of small-scale algal turf scrubbers were installed on the stream bank of three tributaries
of the Chesapeake Bay. Results varied greatly among the tributaries, but a single scrubber was
shown to be able to remove the equivalent of 380 kg (837.8 Ibs) of nitrates and 70 kg (154.3 Ibs)
of phosphorus per hectare. Larger algal turf scrubbers are now being constructed throughout the
bay, and research teams are studying the possibility of producing biofuel with harvested algae.

The Egret Marsh Algal Turf Scrubber in Indian River County, Florida. Source: AlgaelndustryMagazine.com.

Construction and maintenance costs and complexity in implementation vary greatly among
NPS control technologies and should be considered when selecting an appropriate BMP.
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in agricultural runoff. Materials used can range from natural materials to industrial waste and byproducts (e.g. steel slag, gypsum).

while annually trapping more than 105,000 pounds (47,627 kg)
of sediment.

Two-stage ditch. Source: The Nature Conservancy.

Constructed NPS control technologies that show the highest efficiencies are
generally more costly and require more land area to be effective.
Great Lakes

Relations
internationales,
Francophonie
. . et Commerce extérieur
Commission

p
des Grands Lacs US Army Corps Quebec
of Engineerse

A research team at the University of Michigan has designed structures that use
flue gas desulfurization gypsum and steel slag as phosphorus sorbing compo-
nents. These filters were tested in an attempt to improve water quality of resi-
dential and agricultural watersheds and were shown to achieve an average
removal of 25% of the dissolved phosphorus load.
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Header photo: Algae in Lake Erie, Ottawa County, Ohio. Source: Ohio Sea Grant and Stone Laboratory. Pile of gypsum ready to be used as a soil amendment. Source: Great Lakes Commission.
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