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Introduction
Mitchell Lake suffers from excess phosphorus, a plant nutrient that fuels the growth of aquatic weeds and algae in the lake.  This “hypereutrophic” condition results in cloudy and green water, making the lake undesirable for swimming, boating, and fishing.
Scientific testing and analysis conducted by the Riley Purgatory Bluff Creek Watershed District indicates that a major source of excess phosphorus is the sediments in Mitchell Lake.   Reduction of this “internal phosphorus loading” will be required to reduce the growth of algae and make the lake a better place to swim, boat, and fish.  Options for reducing internal loading were investigated , and two promising techniques were identified for in-lake testing and evaluation during the Summer of 2009. Demonstration of cost-effectiveness will lead to the possibility of large-scale implementation of one, or perhaps both of these techniques on Mitchell Lake and other District lakes.
Objectives of the 2009 Field Studies
The goal of the 2009 field studies is to conduct pilot-scale evaluations of two techniques for reducing phosphorus release from sediments: 1) pure oxygen injection; and 2) sediment treatment with a time-release calcium peroxide product.  The purpose of both of these techniques is to keep phosphorus bound to iron in the lake sediments by raising oxygen levels in the water at and immediately above the sediments.  

It is important to understand that even if the scientific monitoring shows improvement, changes in the lake as a whole may not be noticeable because these are small scale tests.  If the pilot tests are successful, full-scale implementation would result in visible improvements.
Pure Oxygen Injection
A “DynamOx” oxygen injection system will be installed and pilot tested in the northern most basin of Mitchell Lake.   The system will draw water through a pipe from the bottom layer of the lake, mix it with oxygen in a pressure chamber on shore to achieve a very high concentration, and then return to the same bottom layer in the lake through a second pipe.  The landside equipment will be temporarily located in a small wooden enclosure on the empty lot in Toft Cove (on City of Eden Prairie property).  Installation began the week before the Memorial Day holiday, and will be completed the week of June 8th.  The equipment will be operated and monitored from mid-June through mid-September, at which time it will be removed.
The intake and return piping will run from the enclosure into the lake along the lake bottom.  Buoys will be installed to warn boaters in the area to stay clear and avoid fouling anchors or fishing lines on the submerged pipes and intake/discharge structures.
Sediment Treatment with Calcium Peroxide

The second technique being tested is a commercial slow-release calcium peroxide product that is widely used as an agricultural soil amendment.  A specially-designed barge will be used to evenly apply this product to a shallow 8-acre basin in the lake (Figure 1).  Aquatic weeds will be harvested from the area prior to the application. This will ensure that the product will sink to the lake bottom where it will slowly break down to produce dissolved oxygen in the sediments. This dissolved oxygen will keep phosphorus bound to iron in the lake sediments.

	Figure 1 – Calcium Peroxide Application Site
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A one-time application of the calcium peroxide product  is scheduled for June 18th.

Monitoring and Evaluation
Weekly monitoring will be conducted at both study sites through mid-September.  The results will be used to evaluate how well each technique worked, and determine if one or both of the techniques should be scaled up in future years.

Questions regarding the projects may be directed to:

Mark Enochs, Program Manager /Vice President, CH2M HILL
651.365.8542 Office

952.334.9257 Mobile
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