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This project, first proposed in 2008 and 
completed in 20 2, involved constructing 
a series of landscape features focused on 
reducing erosion and pollution runoff6. 
ow mpact Development, or D, refers 

to a set of practices way of development 
that tries to treat stormwater onsite, 
mimicking natural systems.
These methods included several re-grading projects, 
and the creation of boulder swales - a cascade of 
rocks used to slow down runoff water, increase 
infiltration, filter pollutants and reduce erosion. At the 
end of these re-grading efforts were several rain 
gardens, or bioretention cells, where excess water, 
sediment and other debris can be captured to 
support native vegetation and biodiversity7. Taken as 
a whole, these projects restore damaged ecosystems, 
improve soil health, reduce risk to infrastructure, and 
protect otus ake from flooding and urban pollution. 

The otus ake D project could not have been 
completed without the support and hard work of 
community members7 and the City of Chanhassen8. 
The project was conducted mostly on private 
residential property, and the homeowners not only 
worked with the District to plan the project, many 
donated time and lent a hand during the 
construction. The City of Chanhassen provided curb 
and gutter materials to direct the runoff properly, and 
continue to invest in maintenance with biannual 
cleaning of pretreatment components.  

ot s ake o  act De e o ent

ne of the largest projects in the District s history, the Chain of akes 
asic ater Management Project sought to stabili e water levels and 

prevent erosion in Round, Red Rock and Mitchell ake, and McCoy 
pond. These water bodies did not have natural outlets, and rapid devel-
opment during the late 0s and early 80s had caused the lake 
levels to rise significantly. Severe flooding in the mid- 80s made it 
clear that something needed to be done.
n 84 alone, the city of Eden Prairie had to pump over 20 million gallons of water from 

Round ake into Mitchell ake. Subsequently in 85, the city petitioned the District to 
pursue the “Chain of ake asic ater Management Project” - the installation of surface 
water outlets connecting the water bodies. Excess water would flow from one water body to 
the next, finally entering Purgatory Creek via Staring ake . This project was first proposed 
in the District s 3 verall Management plan, and after three years of active planning, 
broke ground in 8 0. 

ain o  akes

A 200  study by the District identified alum treatments in Rice Marsh Lake and Lake 
Riley as measures that could help improve water uality in both lakes. Both lakes had 
high levels of phosphorus, which feeds algae growth. Some of that phosphorus stays in 
the water column, and some builds up in the sediment.
Alum is short for Aluminum Sulphate (Al2 S 4]3 n H2 ), a non-toxic compound “commonly used in water treatment 
plants to help clarify drinking water”4. hen it comes in contact with the water, it becomes Aluminum Hydroxide 
(Al2 H 3), which is able to bind to phosphorus in the sediment so that it cannot be released into the water and used 
by algae. ne treatment can reduce phosphorus loading by 80  and last up to 8 years4. The high levels of phospho-
rus in Rice Marsh ake are likely due in part to the operation of a wastewater treatment plant on Rice Marsh ake s 
southern shore from 5  to 24. 

Alum treatments only work well in lakes where most of the phosphorus is internal, or coming from the sediments, 
and without heavy currents or carp that would stir up the bottom. ecause of the problem with carp in these lakes, 
the alum treatments were postponed until carp were successfully managed. The first dose of the ake Riley treatment 
was conducted in 20 , and Rice Marsh ake in 20 8.

 settin  t e con itions or 
s cess

Although the project had strong community support, there were two hotly debated points. irst, the citi ens of Eden 
Prairie wanted the lake levels to remain elevated from their natural state. There was some concern that the high water 
would harm vegetation, but after surveying the area it was determined that the effect would be minimal 0. 

Second, there were 3 options for the Mitchell-to-Round ake outlet. At the time there was not much developed land, but 
urbani ation was expected to increase rapidly in the coming years. The options were different based on whether the 
outlet project would combine with storm sewer systems to deal with future runoff. n the end, the third option was 
used, and involved integrating the outlet from ake Mitchell into a trunk storm sewer system along with stormwater 
ponds to provide storage for runoff 0.

The District paid for the construction work, and the city agreed to pay for maintenance after it was completed. The proj-
ect was constructed all at once to prevent the risk of flooding one area due to backups from an incomplete system. The 
construction proceeded on schedule and was finished in under a year5. The Chain of akes project was successful, help-
ing to maintain a steady water level in all of the lakes and manage major flooding. 
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In 2005, the City of Eden Prairie Petitioned the District to do a hydrologic analysis of 
Riley Creek, showing how the creek would respond to different flood events. The 
model would be used to evaluate two key concerns: bank stabilization (erosion) of 
Riley Creek, and the possibility of improving the Lake Riley Outlet. A lack of vegeta-
tion in that area led to erosion, which threatened water quality and created the po-
tential to damage nearby homes1. 

Both projects were also considered important for public safety. The outlet often plugged, and resi-
dents and city workers who went to unplug it were at risk of getting caught in the rapid current2. Addi-
tionally, Eden Prairie was at that time expanding its trail system, and needed to know if the banks were 
stable enough to safely walk on1. 

The outlet was replaced in 2008, widening the stream channel to allow improved water flow from the 
lake, and replacing and enlarging the outlet pipe. For the bank stabilization, a 3,000-foot stretch of 
creek from Dell Road to Eden Prairie Road was highlighted as requiring removal of invasive plants and 
some trees, and increased native vegetation on the stream bank to prevent rapid erosion2. 

By 2010, data indicated the project was successful. Lake levels were 2.5 times more stable, the high 
water elevation decreased by a foot, and after storms the water only took 1 week to return to normal 
levels, as opposed to 3 weeks3.

Understanding hydrology

The District began planning for the Lower Riley Creek Stabilization Project in 2016, in partnership 
with the City of Eden Prairie, and is scheduled to begin construction in fall 2019. The area was 
first evaluated during the 2007 Lake Riley Outlet Improvement project, and flagged due to signifi-
cant erosion11. This was then followed up by the 2015 Creek Restoration Action Strategy (CRAS) 
Report, which listed Lower Riley Creek as the highest priority project. 
The project area includes 4,600 ft of Lower Riley Creek (Reach E) between Eden Prairie Road and Dell Road, as well as 375 ft of 
ravine (Site D3) that carries urban runoff to the creek. The project plans include reducing erosion, improving water quality, and 
improving natural stream habitat for aquatic organisms11. To accomplish this goal, the plan includes a variety of improvement 
strategies, listed below. Each of them will provide either greater stream depth variability, more channel bed substructure types, 
or varied channel velocities. 

The proposed Project will require modification or replacement of 5 storm sewer outfalls within the extents of Reach E: two 24 
inch lines, two 12 inch lines and one 18 inch line. There is also one stormwater pond on the west side of the Creek, and several 
small infiltration basins on the east side. All other stormwater either infiltrates or flows by gravity to Riley Creek12. The District is 
lucky to have both the City of Eden Prairie and the Lower Minnesota River Watershed District as project partners. 

Stabilizing steep slopes

In 2011, the City of Minnetonka petitioned the District to investigate 
and stabilize eroded areas of Purgatory Creek by the intersection of 
County Roads 101 and 6213. In 2014, Barr Engineering reported on 25 
individual erosion sites along a 2,000 ft stretch of the creek14. This 
stream stabilization was the first project undertaken by the District 
to focus on creek restoration, and was completed in 201613. 
The project involved using a variety of methods to help slow and prevent erosion of the 
creek. The project used a variety of common and effective practices to prevent further 
erosion and restabilize the bank, including re-grading the bank slopes, installing rip rap, 
slowing stream velocity, and using vegetation to protect and anchor the topsoil. It was also 
necessary to remove an old, partially collapsed culvert, remove and replace riprap at a 
storm sewer outlet, and to reroute the stream around a stormwater pond to prevent 
increased erosion downstream14. 

District’s first creek restoration

In 2008, a local eagle scout, and later the Minnesota Civilian Con-
servation Corps partnered with the City of Chanhassen, with sup-
port from the District, to restore and beautify 1,030 feet of shore-
line on the northeast edge of Lake Susan, with great results. Up to 
this point, the northern shore lacked any major vegetation and 
eroding banks were threatening a nearby walking trail15. 
 The project restored 1,030 ft of shoreline. Most of this area only required “soft 
measures” - planting native vegetation, placing cedar trees along the shore as 
wave-breaks, and using coconut-fiber “biologs” to help keep the soil in place. However, a 
30ft stretch of shoreline was already so eroded that more intensive restoration was 
needed15. This included caged riprap and vegetated geotextiles - specialized layers of 
soil replacements with native plants16.

Partnering for a healthy 
shoreline

Photos: the restoration site on Purgatory Creek at 
County Roads 101 and 62. This was the District’s first 
creek restoration project

Below: an example of one of the slope failures in this reach

Right: map of the project site location

Design plans for the Lake Susan Restoration initiative from the project contractor 
(MNHS)

A local resident explains his connection to the outlet project. (EPN)




