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Project Narrative
 
 Lock and dam systems harm rivers across America by disrupting their natural processes and destroying their unique riparian ecosystems. 
Riverbed habitat is covered by sediments, water temperatures rise due to slower flows, and fish can no longer migrate their natural routes. Most 
lock and dam systems were built to accommodate for industrial uses and barge shipping, but as barge traffic has slowed and the maintenance costs 
of dams has risen the viability of these systems has come under question.

 The Army Corps of Engineers has begun consideration of the removal of two lock and dams in Minneapolis, Minnesota, as they are no longer 
serving their original purpose of industrial transportation infrastructure, due to the complete lack of barge traffic. The subsequent restoration of the 
Mississippi River Gorge in Minneapolis, Minnesota, will allow for natural processes to return, as the River Gorge was once known to be a stretch of 
unique whitewater. Restored riparian systems improve ecosystem health, eliminate costs associated with aging dams, and provide new recreational 
and economic opportunities. This thesis project proposes a design solution for finding which plant communities can best be used for bank stability 
and riparian habitat restoration along rivers with removed dams, while also addressing public access, recreation, and educational opportunities. The 
project will strive to serve as an example for dam removal projects on the Upper Mississippi and across the Upper Midwest.

Site Analysis & Research
 
 Site analysis focused on specific issues related to the design goals of the thesis. Issues related to ecological 
restoration included environmental conditions, such as topography, slope, shade and sun, soil conditions, and others. 
Issues related to public access and recreation included mapping existing access points, park locations and boundaries, 
exisiting recreation infrastructure such as trails, and site entrances. Education related issues involved mapping points 
and places which bear significant historic, cultural, or natural signficance, such as the currently-submerged site of the 
former Meeker Island Dam.

 As this project’s primary focus was to address the ecological conditions of the site, some of the analysis related 
to that specific area, as well as the areas address in the research half of the thesis, have been included to the right. 
Using powerful Global Information Systems software, the site has been fully analyzed to help determine the required 
characteristics of the projects new and existing plant communities. These characteristics, which have been further 
analyzed in the thesis research portion, includes, minimum root depth, height, width, lifespan, moisture and sun 
tolerane, fall color, and others. The graphics to the right help address site requirements for sun tolerance, such as 
which areas will require plants categorized as full-shade, full-sun, or part-shade.

 The existing topography was used to find the slope, top right, which is fairly extreme throughout a majority 
of the workable site, as the River Gorge’s slopes tend to range from 33% to over 80%. This results in a mix of 
condistions from gentle and accessable sites, to areas with exposed soils and bedrock, and even to areas requiring 
sizable retaining walls. The topography was also used to find hillshade, or the areas of the site experiencing the most 
lack of sunlight throughout the year. Hillshade analysis was then crossed over with the slope analysis to determine 
three types of steep areas: full-sun (top left), full-shade (bottom left), and part-shade (bottom right). The dark blue 
in each of these represents the areas which are both steep and shaded/sunny/partly-shaded. This information is 
then used to help determine which commonly used landscape and native plants within the site’s hardiness zone are 
appropriate for the site.

Context Maps

Design Focus
    Ecosystem
     Successfully establish new plant communities, improve existing plant communities, establish   
     historically relevant hydrology including whitewater, rapids, and islands.

    Recreation
     Increase public water access and recreation opportunities throughout the Gorge, including trails,  
     fishing access, whitewater kayaking & rafting.

    Education
     Create new opportunities for public education related to natural systems, history, and culture.
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 Due to these conditions, the masterplan was developed with the mindset of how the Mississippi River Gorge could one 
day look and feel with proper guidance and management. The current site conditions are displayed in the graphic to the right, 
and the proposed conditions in the graphic to the left. The dark blue area represents the river channel which, as displayed, will 
see the most dramatic change following the removal of the lock and dams. New islands will form, shift, and disappear over time, 
although two zones of the gorge have been predicted. The first zone, from St. Anthongy Falls to the Marshall Ave-Lake St. Bridge, 
will see the most dramatic change with small islands and the most whitewater rapids, ranging from Class I to Class III whitewater.  
The second zone, from the Marshall Ave.-Lake St. Bridge to the mouth of Minnehaha Creek, will see larger islands, slower water, 
and calmer whitewater, most likely staying near Class I whitewater, although changes in water level and flow can have significant, 
if temporary, effects on the hydrology.

 The dark maroon areas represent existing lowland typologies, where the flat 
land at the bottom of the gorge is the widest. Most of these locations have varying 
levels of development, trending towards undeveloped near the south end of the 
site. Adjacent to these lowland areas will be the most developed of the newly 
exposed soils, which have been programmed as new “fishing areas,” similar to the 
existing sand beaches located throughout the River Gorge. These fishing areas have 
been depicted in the section-style graphic to the right. Similar to the existing sand 
beaches found in the gorge, these fishing areas will include rock and pebble buffer 
strips between the sand and water, preventing bank erosion.

 One of the greatest design challenges of the project is the fact that rivers are 
always in a state of flux. Moving water is constantly changing depth, width speed, and 
temperature. These fluctuations in turn change the morphology of the everything around 
the river, constantly erroding and building banks, sandbars, and islands. Sediments are 
constantly being picked up and deposited far downstream, as the location of the river 
itself moves over time.

 The regeneration of the Mississippi River Gorge will bring a plethora of opportunities regarding public access and recreation. 
With newly exposed land along the lowland edges of the gorge, there will be more areas for activities. While ecological regeneration 
is the main focus of this project, these areas allow recreation to blend into the natural setting of the gorge. New “fishing areas”, 
as seen to the right, along the gorge will provide brand new opportunities for anglers to fish new species which will finally return 
to the gorge after a hundred-year absence. Species such as walleye, northern pike, lake sturgeon, channel catfish will resume their 
migration patterns up the gorge to St. Anthony Falls, instead of being contained either within the gorge or downstream of the Ford 
Lock & Dam.

 While the overall project masterplan addressed the main design focus, ecological regeneration, and also looked at the secondary 
goal of public access and recreation, the project site plan delved into a combination of public education and recreation. The graphic 
below depicts the entrance of the proposed River Gorge Learning Center, which will include indoor exhibits spaces, a theater, 
classrooms, and offices. For the purposes of this thesis, the site plan focused around outdoor opportunities for education and 
recreation, such as an educational stream system, complete with dam and gorge.
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 With a dramatic change in water level and behavior will come a 
dramatic change in edge conditions for the gorge. As seen above, banks 
which are currently manageable for users will eventually become more 
complex and changing. This is natural occurance and can be seen along wild 
rivers throughout North America. The sediments beneath the river will be 
released, whether by human extraction prior to dam removal, or by natural 
sedimentation processes following removal. The changes caused by dam removal are not always immediate. While the water level and 

behavior will changle almost instantly, other changes such as slope slumping and bank erosion, take 
time. The graphic above depicts the long-term effects dam removal may have on the slopes of 
the gorge. Newly exposed soils willl allow for new tracts of vegetation and forest habitat to be 
established. As the river returns to its natural patterns and cycles, the banks will slowly erode in areas, 
as parts of the slope will begin to slump and settle down into the bottomlands.

Steep

Part-Shade
& Steep

Full-Sun
& Steep

Full-Shade
& Steep

Non-Part-
Shade & Flat

Non-Full-Sun 
& Flat

Non-Full-
Shade & Flat

Flat

University of 
St. Thomas

River Gorge Zone 1
-Class II + III Whitewater & Rapids
-Narrow Gorge
-Higher Velocity Flows
-Smaller, Rugged Islands with Permanent 
Vegetation
-Rapids + Lowlands Typology

River Gorge Zone II
-Class I + II Whitewater & Rapids
-Wide Gorge
-Lower Velocity Flows
-Meandering Channels
-Larger Islands
 -Forest + Sandbar Typology 
-Cliffs, Banks, and Lowland Edge Typologies

River Gorge Overlook Detail
 Scale: 1/8”=1’

Site Plan - River Gorge Learning Center
 

Scale: 1”=20’

Gorge Slope Plant 
Community

8”-12” Wood 
Post

Concrete 
Pillar

Slope Vegetation
2”x6” Wood 

Decking

Wood Bench & Shade 
Structure

4”x4” Wood 
Railing Post

1/2” Steel 
Cable

Parking Lot & 
Entrance

Sidewalk

Tributary 
Stream

Reservoir

3’ Dam

Mini-Gorge

Amphitheater

Pebble “Fishing 
Area”River Gorge Learning 

Center

Bridge

Stream Island & Aquatic Plant 
Community

Pond

Open Lawn

Patio

Classrooms
+ 

Offices

Exhibits,
Gifts,

+ Food

Theater
+ 

Restrooms

Native 
Grass Plant 
Community

Asphalt Path

Gravel Foot 
Path

River Gorge 
Overlook

65’ Lookout Tower

Aquatic 
Plants & 

Overflow 
Area

2”x6” Boardwalk 
Decking

Asphalt Path & 
Gravel Base

Stream & Bridge Detail
 Scale: 1/8”=1’

Gravel Foot 
Path Pebble “Fishing 

Area”

Stream
Natural-Cut 
Stone Block

12” Steel 
Beam

1/2” Steel 
Cable

4”x4” Railing 
Post

2”x6” Railing

 Formerly used by the Ford plant, the site of the 
River Gorge Learning Center sits halfway between 
the bottom and top of the gorge, providing veiws 
north up the gorge and west across to the Minnesota 
Veteran’s Home. The existing ~3 acre concrete pad 
will be removed to make way for a new learning 
center, parking lot, stream system, and other design 
elements, while allowing a majority of the site to be 
revegetated with trees, shrubs, native grasses, and 
other plant species.

 The new closed-loop stream system mimics 
the riparian system of the Mississippi River Gorge, 
including a small 3’ dam and resevoir, allowing visitors 
to experience the difference of the gorge before and 
after the actual dam’s removal. All plants on the site 
are species found throughout the gorge, both in the 
existing habitat and the species proposed for the new 
habitot post-dam removal.

 The design and layout of the building and program 
elements are meant to accommodate a range of 
visitors from school groups to tourists, allowing for 
groups to arrive at the site, experience the indoor 
exhibits, and the wander through the site, beginning 
with the dam, traversing to the pond, and then 
experiencing the viewing tower and overlook platform. 
Indoor classrooms and an outdoor amphitheater will 
accommodate larger groups for guided tours and 
learning experiences.
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