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Thesis Abstract 

This study explores the 9-mile-long shoreline, along with the 700 acres of water in Lake Mitchell. 
The City of Mitchell has 15,600 people surrounding the polluted lake in South Dakota. Lake Mitch-
ell's water is toxic, so outdoor recreational activities have decline. Portions of this lake's pollution 
is due to agriculture practices of fertilization, and concentrated animal feeding operations, CAFO. 
Lake Mitchell's water shed is 350,000 acres that run directly into the lake that needs a manage-
ment plan. Other small cities in the Great Plains, like Mitchell have shrinking populations, lower 
budgets and high labor costs make lake management and maintenance difficult for Mitchell. 
There is a need to rethink the development strategy of city life on lakes in the Great Plains. 

This study revisits strategies of development and methods of the lakeshore framework. In-wa-
ter photorespiration, as well as upstream agriculture management for the Northern Great Plains 
farmland. A city-wide online survey has been conducted to collect qualitative data of Mitchell, SD. 
From the survey people's experiences, concerns, and usages of Lake Mitchell will be reviewed. 
Focus group meetings of administrators and interviews of lake stakeholders let us gain a stronger 
understanding of patterns and issues of previous development models of Mitchell. Archival stud-
ies of reports, guidelines, case studies and the consultation with experts give knowledge on the 
ecological and economic factors. 

As a result, a framework will be developed regarding lake side development strategies that will 
include marinas, trails, and water management plans. In-lake management strategies such as 
aeration, water treatments, dredging along with upstream watershed developments will be in-
troduced. Upstream watershed developments such as pothole conservation, agriculture planning 
and grassland conservation will be explored. Sustainable, comprehensive, and effective strategy 
will help improve the quality and wellbeing of Lake Mitchell along with the City of Mitchell. This 
result can also help inform similar lakeshore cities throughout our Northern Great Plains region. 

Lakeshore Framework  -  Sustainable Lakeshore Communities 
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The Narrative of the Theoretical Aspect of the Thesis

Growing up in land of 10,000 lakes I have always been an avid user and lover of water. From boat-
ing to kayaking, from fishing to skiing. I've been able to watch my lake before my eye, from new 
million-dollar development to the overtake of invasive species as well as developing erosion prob-
lems, and contaminations. Everyone loves to spend a weekend at the lake, boating, fishing, walk-
ing the beach front stores and eating at restaurants overlooking that lake. Who doesn't love that? 
But we need to make sure we are protecting what gives us those wonderful lake days. Over blooms 
of algae, shoreline erosion, can all be improved through sustainable landscape framework. How 
does landscape sustainable framework create a purifying environment? 

Being knowledgeable and knowing turf runoff, agriculture practices, and daily activities impact 
these conditions. 

Lake Mitchell in South Dakota is an extreme example on how detrimental agriculture, land devel-
opment, and turf grasses can turn an equally balanced production lake into the most toxic lake 
in South Dakota in 20 years. 1928 Lake Mitchell was established as a water source for the City of 
Mitchell. This 693-acre lake has a watershed of 350,000 acres running directly into the city's water 
source. In 2003 the City of Mitchell was forced to find an alternate water source. Shortly following 
that the water has become so toxic that fish are dying, and people are unable to swim. 

Purifying the Park system and purifying the lake water will play over into our own human systems. 
Taking care of ourselves and our surrounding leads an example to how we should live as humans. 
Being surrounded by toxins like lake water sets an example for our lifestyles and tells us its okay 
to let the toxins take over. Which is not okay. We need to purify our parks and water systems and 
natural habitats that we live within to help purify our bodies. If we live in a dirty contaminated 
place, we can then let our bodies and minds be contaminated as well.

Removing those toxins from the surrounding we live in will also give us the step forward to remove 
them from our lives. Bringing this to the surface of the community will keep everyone aware of 
their impact to the water as well as to each other.
 3



It's important to build a framework that build and connects the city to the lake. Building on itself 
to purify the toxin while framing the healthy lifestyle. Socially I love events that connect me to my 
community as well as to our earth. Living in areas that are exactly built on one of earths better cre-
ations we should be able to prioritize cleaning of the community, or lake water. Creating a modular 
example of a system that connects points of a city with a trail system while buffering run off. As 
well as connecting the earth and water strategically to connect us humans to the water while first 
thinking of the shoreline. So how does framing a sustainable framework create a purifying envi-
ronment? By first cleaning our surrounding to be able to live a healthy lifestyle. 
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Project Typology

Sustainably Linked Lakeside Development 

Ecologically balanced system brought together by trails surrounding water that supports growth 
socially, mentally, and physically. A lakeshore recreation development project that frames Lake 
Mitchell while cleaning the water. 
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Project Concept

ecotourism

Uses ecotourism to bring together profit-conservation-local culture.  Reducing nutrient overloads 
while preserving culture and tourism. Mitchell, SD is the home of the corn palace and tourism so 
using what is already existing to drive the focus around the lakeshore development through a case 
study of Lake Mitchell. 
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Major Program Elements 

Piers
Dock Plaza off of restaurant - 1,200sqft 
Leisure pier - 2,200 sqft 
Fishing pier - 2,000 sq ft 

Marina 
Dock’s - 8’ - 4’ wide - two docks. Main walk from shore 8’ between slips 4’ for permanent rentals. 
Day or weekly rentals different dock - 8’ along the whole walk
Boat Slips - 48 double wide - 20’(wide) x 15’ (depth)
Permanent for whole summer - 34(double wide)
Day or weekly rentals - 14 (double wide) 

Beaches
Beach - 30,000 sqft beach 
Vegetation buffer 10,000 sq ft 
Recreation courts - volleyball - 29.5 x 59.1 --> 2,000 total sq ft - 6,000 sq ft for three courts 

Launch - Off Site
Boat Launch - 30 boat trailer parking spots - 55,000 sq ft 
Kayak Launch - 15 parking spots 15,000 sq ft 

Circulation - On and Off Site
Boardwalk - .25 miles - wide walk - 12’ 
Lakeshore Trail System - 9  miles - 10 ‘ wide 
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Recreational 
Active sports courts - 40,000 sq ft - natural educational 
Lawn - 1 acre - 43560 sq ft

Staying  
Cabins - 10 units - 800 sqft each - sleeps 6 - one queen - one full bunk beds 
tenting - 25 spots - 8,000 sq to spread out

Building 
 5,000 sq ft base coverage - main floor restaurant and bait shop
second floor cafe and shopping 
top floor rentals or living quarters 4 permanent units or 8 rentals 
Pavilion - 2,000 
Cultural/Historical/Interpretation - 5,000
Amphitheater - 150,000  

Residential - Off site
Lot size - 48,000 sq ft - 16 total properties 
Vegetation buffer - 10,000 sq ft per lot - 160,000 sq ft total 
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Project Visuals  

 

Fun and natural step back in time park system. Goes back to what is really 
important and what used to bring family together at the beach. 

 

9



Park Trails

Beach Front

Lake Views
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The user of Lake Mitchell's sustainably linked lake side development is intended for daily use of 
resident of Mitchell, SD as well as intention to draw other to come visit. 

TRAILS: The working individuals can use this as their commute to work or a place to take their daily 
jog or walk. Recreational this can be used for the fisherman to get to his favorite spot or children 
to travel to their favorite beach or sports court. The trails will be family friendly to allow children to 
ride bikes without worrying about vehicles.

MARINA: Is a place to gather, families living in Mitchell and friends, who are visiting have a place 
to congregate . Hosting events in evening for adults and afternoon/weekends for children will be 
in a safe and inviting environment. 

Maintenance: The landscape will be maintained with categories. Categories one, two, and three. 
Category one being a highly maintained trail system or park. With turf open space and highly  
groomed trails. Category three is where maintenance will not be there as frequent either due to 
less used area. Or due to more sustainable naturalized space. 

User
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The Site - Mitchell, SD

North Dakota

South Dakota

Fargo

Mitchell

Missouri River

Test Site

Corn Palace

I90

HWY 37
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Mitchell South Dakota is located in the Great Plains Region, which is in the Midwest of the United 
States. The Midwest is also known for their lakes so it was important to choose a location where 
this framework could be placed to help other lakes in the area as well. This project location also 
holds importance because it is the most polluted lake in South Dakota, which is Lake Mitchell.  

The population of Mitchell, SD is 15,600 people, the town often has more people who come in and 
around the town with it being a tourist town. The City of Mitchell also has a lake, Lake Mitchell, 
located just north of the town still within the city limits. Lake Mitchell is 700 acre lake with a 9 mile 
long shoreline. Most of that shoreline being owned by the City of Mitchell. Around that 9 mile 
long shoreline there are 320 acres of parks that surround Lake Mitchell. Lake Mitchell’s watershed 
is       350,000 acres large making it 500 times larger then the capacity of Lake Mitchell. The town 
receives a great deal of tourism so it is important to conduct a plan for the city of Mitchell to clean 
their water and improve their recreation  to help improve the city

Mitchell South Dakota Information
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The Project Emphasis

Through the project in Mitchell SD the emphasis is to be put into creating a master plan. The mas-
ter plan will form  comparative analysis of different sites that have taken a contaminated lake and 
cleaned it. One example is Baton Rouge Lake, farther along in the book there will be an analysis 
of Baton Rouge and the finds they made. For the master plan the whole surrounding area of Lake 
Mitchell will have a landscape assessment done, finding out what the lake has or what the lake 
needs recreational. The master plan is to work together and flow as the water flows to the lake. 
Not only planning a large recreation plan for Lake Mitchell but also to clean the water before it 
reaches the lake. 

Specific design will be done when it comes to planning out a connected system from city to lake. 
There will be framework of different stages of trails that will be able to be placed in around the 
9-mile-long lake. Another detailed design waterfront park. The people in the city of Mitchell have 
placed emphasis on wanting/needed a marina so detail will be going into that design to maximize 
users’ input. Incorporating restaurants, shops for tourists as well as fishermen, rentals of motor-
ized and non-motorized boats, as well as making sure there are programed events. 

Each of these spaces that will be designed will be used as a buffer to collect the water before it 
reaches Lake Mitchell. As well as protecting the shoreline from erosion or a cleaning process of 
the already contaminated water in Lake Mitchell. The base of the master plan will come from the 
residents themselves. 

A city-wide survey was online for residents as well as visitors to be able to fill out to gain as much 
knowledge possible of what the city of Mitchell as well as Lake Mitchell needs. A public meeting 
was also held to let council members as well as residents paint the pictures of what they would like 
to see with their parks and trail systems. It is important to keep the city residents involved when 
designing for the community to make sure the elements will be utilized and are needed by the city 
of Mitchell. 
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The Goals of The Thesis Project 

Physical Goals: 

1.) Clean the water of Lake Mitchell by addressing upstream issues
2.) Create a joining trail system and marina hub
3.) Ensure erosions protection along the shoreline 

Social Goals: 

1.) Identify how Landscape Architecture can join relationships between communities 
2.) Show how a marina space can host social relations and gatherings
3.) Socially conduct a coordination of events to improve relationships 

Theoretical Goals:

1.) Prove that water quality is effected by the whole master plan of lakeshores
2.) Create knowledge of how properly researched design can turn recreation into helping factors. 
3.) Show that healthy surroundings will open doors to healthy living 

Personal Goals:

1.) Take care of my Physical  health - move everyday - eat healthy food - drink water 
2.) Take care of Mental Health - get outside - enjoy puppy snuggles  
2.) Complete my nightly routine - wash face - brush teeth - read 15 minutes - 8 hours of sleep

17



Creating an ecotourism framework of parks and trail systems  with a 
sustainable upstream and watershed. That has programed system to 

maintain tourism and addressing overloads.
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Plan for Proceeding  
Definition of Research Direction

Theoretical Premise & Unifying Idea 
 
Researching the theoretical premise to unite the unifying idea through Landscape Architecture. 
Through my reading of journals and articles looking at Lake Mitchell as a whole system will only 
strengthen the quality of the water as well as the people. Making sure each component of design 
has the unifying idea of cleaning the water will ensure the water’s quality. 

Project Typology 

Case studies and surveys were sent out to understand what kind of typology The City of Mitchell, 
SD needed. Lake Mitchell being looked at as one connecting system the typology will vary with 
each component. Focusing in on a unifying trail system that connect the 9-mile-long lake while 
also including parks and a marina. The surveys showed the behaviors the residents of Mitchell 
would like to achieve will being confirmed through various case studies and existing experienc-
es. Looking individually at each of the 600 survey answers a pattern was created to showcase a 
framework for Lake Mitchell. 

Historical Context 
 
The history of Lake Mitchell is very political, which is one of the challenges. Ever since the lake was 
built have been working to ensure the residents were happy along with the health of the water 
being a worry. With new technology and information research has been done to find the best pre-
forming measures to clean Lake Mitchell. While the recreational aspect will tap into the history of 
Lake Mitchell. Having fishing and boating docks so the lake can be utilized by residents of Mitchell 
like they used to be.  
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Site Analysis 
 
Conducted around Lake Mitchell the site analysis showed great disconnection between the north 
and south sides of the lake. As well as measures were not being taken to improve the water qual-
ity. Those two aspects are the priority. While also understanding the emphasize on the summer 
month activates but forgetting the winter month. Being in the Midwest it is important to embrace 
the outdoors all months of the year and put that fresh air into our lungs. 

Programmatic requirements 
 
The programmatic requirements are based on Midwest lake life recreations. The recreation was 
confirmed through the surveys asking Mitchell what recreation aspect needs to be implemented. 
Once design process has started these activities will be analyzed deeper to narrow down the list 
of what is needed around Lake Mitchell. The master system around the lake will be based on the 
recreation to support the wellbeing of the lake and people. 
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Plan for Proceeding  

Design Methodology 

Research was mainly choreographed from the results of the survey. Two surveys were preformed 
one was online where people could take on their own time. This online survey was written in the 
paper and was posted at each trail head and within in each park that surround Lake Mitchell. Vari-
ous avid users of those parks and trails then took the measure into their own hands and posting it 
publicly for their friends who use those trails to take as well. 

The second form of survey was done though a public meeting held by the city of Mitchell. This 
meeting was held for council members along with city residents to take part in a hands-on meet-
ing. There were maps placed out of existing parks and trails around lake Mitchell. The people were 
then asked to rank each trial and park. Along with the ranking of the park they were asked to also 
add what changes they would like to see to each park and trail. That information was then con-
duced to formulate a pattern for what the people of Mitchell want/need recreational. 

Want to create waterfront park and circulation that dispenser people to more from the city of 
Mitchell to Lake Mitchell. People have turned away from knowing the lake exists. Making sure 
measures are taken to maintain nutrients levels along sites. 

The final component of research is the water quality because without proper water quality those 
recreational components won’t have a purpose. FYRA engineering conduced a survey of Lake 
Mitchell to determine its water quality and solutions for improvement. From their search and 
other sources, I gathered it is necessary to treat the water while also ensuring buffer zone to clean 
water before it enters the river or lake. Precautions will need to be taken at the mouth of the river 
into Lake Mitchell to help clean and purify the water before entering Lake Mitchell. The research 
conducted will be implied through the master design plan. 
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Plan for Proceeding  
Documenting Design Process

Documentation of Activities 

What? Discovered through the research and surveys these activities will be designed to join 
groups and individual people. These recreational options will have planned interaction, as well as 
unplanned interaction between the users. These activities include but are not exclusive to trails, 
sports courts, basketball, tennis, volleyball, pickle ball, as well are passive parks for bird, nature, 
and people watching. The final list will be conducted with the design. 
When? These will take place season to season some will be from existing facilities while other will 
be programed events to gather people around.
How? These activities are documented through special diagraming to record the pairing of the 
programs 

Documentation of Circulation 

What? How each path of travel will be taken. The patterns that were researched will be confirmed 
through design. Connecting all the pieces of the master plan together. Ensuring that it design 
element will be connected to at minim two other design elements. This pattern will encourage 
movement around Lake Mitchell. 
When? These will be done after the master plan is laid out. Making sure that each design compo-
nent is connected to others from circulation diagraming. 
How?  Each design piece will be spaced out according to the existing site condition to have a little 
impact to the natural environment. After the location is confirmed the circulation with be con-
duced with the most effective path of travel from design component to design component. 
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Documentation of Marina

What? The marina will be used a the “Hub” for 
the activities as well as the circulation. The ma-
rina will have a chat categorizing what is needed 
in the marina and what is in proximity. The spe-
cial matrix gives a condensed example of how 
the marina can be programed. 
When? Once the master plan of the lake is com-
pleted the marina or “hub” will be concluded to 
complete the master plan.
How? Each part of the marina will have a spe-
cific task based on the connecting a piece of sur-
rounding park systems. 
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Research Results

Paper Survey 

The first form of research that was done was holding a public meeting. In this public meeting maps 
were handed out to each person attending to see how and why they use each park and what they 
want to see changed. The results were greater then expected we learned which were the top parks 
and trails, as well as a great location options for the marina. This activity was important because it 
not only give vital information but also gives the city of Mitchell residents a voice. 

Top Five Parks
Kiwanis Woodlot Park - Lions Point Park - West End Boat Launch - Day Camp - Kibbee Park

Top Five Trails
Bill Pitz/Kiwanis - Camp Arroya Trail - West Launch Trail - Sandy Beach - Celia Pines Trail

Top Five Locations for Marina
West End Boat Launch - Sportsman Club - Norm’s Bay - Amphitheater Park - Franks Bay
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Importance to Each Trail

Turtle Trail

Improved Bike Trail 

Sandy Beach Trail

Celia Pines Trail

Likes

Likes

Likes

Likes

-Fishing
-Hiking
-Trails
-Nice Place

-Great Trail for bik-
ing

-Multi Use Trail
-Fun place to take 
kids

-Beautiful and 
quiet space
-Best trails
-Gorgeous space

Dislikes

Dislikes

Dislikes

Dislikes

-Dead Trees
-Dead Plants
-Erosion 

-4-wheelers are 
very hard on trails
-Dead vegetation
-Large rocks in 
way for bikes

-Two trails run 
right by each other 
is not needed
-Dead vegetation

-Bikes along the 
trails
- Motorized 
vehicles along the 
trails 

Improvements

Improvements

Improvements

Improvements

-Connect to West 
Launch Trail 
-Connect to Ki-
wanis Trail
-Better Fishing 
Access

-Smaller Aggre-
gate 
-Connect to 
Firesteel trail
-Connect to Ohl-
man  tail and 23rd 
st intersection
-Include pavement 
for street bikes

-Separation 
between bikes and 
cars
-Usable facilities 
-Turn into trail here 
with paved path 

- Wildlife preserva-
tion
-Clean up dead 
vegetations
-One connected 
path
- Cross country 
skiing added
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Bill Pitz / Kiwanis Trail

Likes

Likes

Likes
-Bike Trails
-Good boat launch

-Great Trails 
-Keep it as natural 
as possible as it

- Great Trails for 
families 

Dislikes

Dislikes

Dislikes
- Dead Vegetation

-Help with the 
smell of the lake

-Used areas
Improvements

Improvements

Improvements
-Wider trails
-Sand clean up
-Connect to turtle 
trail
- Connect to single 
track trail

- Access to 23rd st 
-Connect to Indian 
billage road
- Add public dock 
and marina here
-Clean dead veg-
etation

-Wildlife preserva-
tion
- Clean up vegeta-
tions

West Launch Trail Camp Arroya Trail

Firesteel Trail
Likes
- Great trail
-Good location
-Cross country ski-
ing in winter

Dislikes Improvements
-Add campground
-Grooming of trails
-Beach added 
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Water is not safe for swimming, beaching, and even fishing. 
Surrounding lake are healthier so why wouldn’t I just go there? 
The lake gets a strong odor during the hot summer months 
when I would like to utilize it. Even using the trails systems one 
can smell the odor from the lake. Fishing has dropped signifi-
cantly due to the contaminated water. 

Online Survey Results 

How often do you visit Lake Mitchell?

How often do you visit other lakes/rivers but would prefer to 
Visit lake Mitchell if water quality was improved?

What stops you from visiting Lake Mitchell?

Do you swim or wade into Lake Mitchell?

Do you swim or wade in other bodies or water?

20%

20% 20%

0%

0%
0%

Days Per Year

Days Per Year

Yes - 35% No - 65%
15 + 

1-2 No

Never

3-4 Yes, Other Lakes

1-2 

4-5 Yes, Rivers

7-14 

5-6 Yes, Oceans

6-5 

7-14

3-4 

15+

4-5 

Will Not Visit

40%

40% 40%

60%

60%
60%

80%

Table 9
Table 10
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Who do you visit Lake Mitchell?

Hiking/Walking/Running

Bicycling

Disc Golf

Snow Sledding

Boating

Waterskiing

Jet Skiing

Fishing from shore

Fishing from boat

Ice Fishing

Wildlife Viewing

Playground

Camping

Swimming

Beach User

Picnicking

Stargazing

Cross-country

Snowshoeing
0% 20%

40%
60%

As seen from these recreational options people 
come for many different reasons. But when you 
look back at the analysis and the public meeting 
survey it shows that many of these recreational 
options are disconnected from each other. With 
the water quality under check the recreation op-
tions are the next to improve. First by making 
sure the trail system is continuous for the user 
and people visiting Mitchell. When I was at the 
public meeting many people who visit Mitchell 
SD don’t know it has a lake within its city limits. 
With that being said I think it is ever so important 
to make sure people living in Mitchell as well as 
the people visiting can tap into that original so-
cial culture the city had on the beaches. It is good 
that people are able to have these recreation op-
tion but they need to be more known and more 
acceptable for people not living on Lake Mitchell 
but in the town of Lake Mitchell.

Taking a look to the table as the right it also shows 
what people want improved at Lake Mitchell 
and what they would like to see implemented. 
My goal is to not just place amenities around the 
lake but connected them as one system. And to 
have the system survey as a buffer for protecting 
the lake and the water quality so it can go back 
in history to be the lake that connected the city 
of Mitchell socially and created the culture they 
have today. 29 Table 13



Clean Water for recreation

Clean Water for fishing

Restaurants

Cabin 

Improved paved 

Marina

Fish cleaning station

Motor Boat rentals

Other
Fuel sales

Boat dock rental 

Boat mooring rentals 

0%

20%

40%

60%

80%

What recreation amenities would you like to see?

30
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Research Results

Found in appendix 1. upstream, in lake, lakeshore, and lake properties have the highest impact 
on water quality in lake Mitchell. Along with research gathered from “FYRA Engineering” it was 
concluded fixing the water quality it out of the control of design. Outside measures of Dredging, 
aeration, as well as watershed control will be used to fix lake Mitchell’s nutrients overload in water 
problem. 

Upstream - management and river buffer system to control CAFO (concentrated agriculture 
feeding operation) will need to be implemented. Run off from those facilities has greatest nega-
tive impact of nutrient overloads. 

In Lake - management and limitation of nutrient overloads are controlled by design. Removal of 
overloads will be outsourced. Aluminum solutions and dredging will do conducted. Overload con-
tributions are 53% upstream and 47% bottom of the lake. 

Lakeshore - vegetation implemented to control and filter any new overloads. Increasing shallow 
water planting help to control and protect waters. Decrease 60% of mowed turf parks around 
Lake Mitchell helps control run off. 

Lake Properties - Making sure residential owners know the impacts they have on the lake. Making 
sure fertilization regulation and set back regulation on controlled. 
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Many of my readings for my research dealt with a few different things. One went along with ma-
chine learning and how algorithm learning can be used. Modeling was another large aspect in my 
reading and learning how to work with modeling myself. Learning what people previously have 
done educated me on how to set up my approach. Lastly, I tackled reading that dealt with aspects 
of the water, algae, cleanness, as well vegetation. These reading created a foundation to help the 
cleaning of lake Mitchell as well as the algorithm to create the user’s paths.

Kabir Rasouli, William Hsieh and Alex Cannon worked together to create a stream flow fore-
cast. They study and used the weather and climate as their main component for their machine 
learning. Through this they used vector regressions to compile and show their outcomes. Cat-
egories of linear and nonlinear patterns where compared to gather the greatest results of impact 
throughout the river. Looking at aspects of stream flow and temperature let them compare those 
models and understand the impact they had on the river and stream flow. Machine learning and 
creating models made it easy to compare the information gained and let them calculate a mod-
eled solution on how weather impacts stream flow (Rasouli et. al. 2012).  

Ming-Han Li studied the soil and the impact it had on a failing bridge. This was a warmer climate 
study that used specific vegetation for those zones between 8 and 10. After a failure around a 
bend in the stream, vegetation and soil were looked at to see how those could be improved.  Sta-
bilization was a large aspect that was investigated and how proper vegetation supported stabiliza-
tion. Bioengineering was studied and then compared to other similar river bends to understand 
what impacted the failure of that bridge. Machine learning wasn’t specifically used in Ming-Han 
Li’s study but he did use models that he was able to compare (Li 2005).

Lakes are Losing the Battle in Clean Water Programs by Alfred Duda and Robert Johnson 
hits points how the state controls the lakes as well as how pollution impacts them. They point out 
that most research is done to help and save our streams and rivers, but we need those restoration 
project to help protect out lakes. North American lakes were looked at and many surveys were 
taken and the resulted showed that the pollution in lake are having detrimental effects (Duda and 
Johnson 2019). Many toxic substances are being found and not a lot is being done to stop those 33



toxic substance form getting to the lakes. They come off with a project that shows that Minnesota 
lakes are in the realm where restoration and protection projects could be implemented. Educat-
ing people that not only river and streams need protect but also big bodies of fresh water need 
protection as well. (Duda and Johnson 1984).

Modeling approaches have strong influences when it comes to Managing the resilience of Lakes 
according to Marco Janssen and Stephen Carpenter study. Active learning in eutrophic lakes 
produced integrated models that showed how resilience and restoration played a key role in lake 
management. Simple model fills in the blank equations were used to calculate nutrient levels as 
well as visibility of water. These models then created adaptive perspectives and responses to man-
age the lakes. Many tables were produced comparing dynamics of lakes and addressed myths and 
even ignorance’s people have. They developed an interactive modeling system that addressed 
what aspect need to be managed the most when it comes to creating resilience (Janssen and Car-
penter 1999).

Qiuwen Chen and Arthur Mynett take a Fuzzy Logic Modeling of Eutrophication Lakes ap-
proach. They specifically studied Taihu Lake which is a eutrophic lake but used techniques to inte-
grate their data. They created maps that self-organized to forecast information quickly for them. 
Fuzzy logic drove their research they didn’t have it right away, but it influenced their study greatly. 
To get to the fuzzy logic they started with raw data set that got narrowed down into the reduced 
data set that was organized into clusters. Those clusters formed membership function while heu-
ristic knowledge was brought in work with the clusters to have inference rules. Those inference 
rules and membership functions bought them to the fuzzy logic model. High complexity models 
are needed to produce the solution but once these models are created getting to the solution but 
once they models are made getting to the solution is routine (Chen and Mynett 2002). 
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Conclusion 

Duda and Johnson research from “Lakes are Losing the Battle in Clean Water Programs” com-
bined with the research studies will help guide a way to protect fresh water phosphorus and nitro-
gen levels in Midwest lakes. As well as understand the Eutrophic lakes in hopes to control the bio-
logical productions or guide those over productions lakes, like Lake Mitchell, to become controlled 
Eutrophic lakes or Mesotrophic lakes. Using these studies as guidelines should help increase or 
stabilize the water levels throughout the tens of thousands of lakes in the Midwest. From further 
more research that of a Landscape Architect can be used to maintain water quality after measures 
have been taken to fulling clean out nutrient overload. The conclusion is that the design will focus 
of not make matter worse and maintaining measures that were taken to clean Lake Mitchell. 
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Typological Research Case Studies 

Baton Rouge Lake  

Baton Rouge Lake is a lake side development restoration project in Baton Rouge, Louisiana. This 
300 acre lake has 5.75 ft of shoreline that is surrounded by city lake life. Their mission, vision, and 
strategy is to create healthy people, culture, learning, and connections.

Project Elements:

Boardwalks  -  Trail Systems  -  Bike Lanes  -  Bike Trails  -  Pedestrian  -  Running Trails  -  Walking 
Trails  -   Beaches  -  Marinas  -  Pavilion  -  Boat Launch  -  Wetland  -  Architecture  -  Parking  -  
Parks  -  Meadows  -  University  -  Water Treatment  -  Waterways 
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Baton Rouge Lake

Baton Rouge Lake was historically one of the most polluted lake in Louisiana. SWA Groups, Jef-
frey Carbo Landscape Architects along a few other groups took this once polluted lake into a sys-
tem that cleaned the lake. First phase of this project was water quality, treatment, vegetation and 
various actions were done to clean the water up. Phase 2 implemented design aspects. That used 
trail systems to create connections for pedestrians, weather they are biking, walking, or running. 
Multiple 10 foot wide trails with various lanes surrounded Baton Rouge Lake. Connecting the col-
lege students with the residential as well. Doing this created the connection but also a healthy and 
social lifestyles for those living there. Beaches, marina's, boat launches were added around the 
lake to connect the people from land to water as well a socially bring them together. Socially archi-
tectural aspects were adding, bringing events and people together. Pavilion, University building, 
restaurants, stores were added to frame the location of the natural lake habitat. As well as park 
and open amphitheater to socially connect the people. Baton Rouge lake after the water treat-
ment and design aspects is down a destination for those living in Baton Rouge but also for those 
who come to visit Louisiana.
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Baton Rouge Lake

Baton Rouge Lake is a wondering example beginning from their mission, vision, and strategies. 
Creating a healthy environment, having healthy people, living a healthy culture, all while having 
those healthy connection. The connection of using trails to create the health and well being of 
people is one aspect I'm focusing on. As well as how those trail systems are connected through 
residential, downtown, and public areas as one continues loop. As well as focusing on those framed 
program elements of marinas, boat launches, public beaches, as well as those outdoor act ivies. 
Baton Rouge Lake has done a wonderful job of taking a rundown toxic  lake and turning it into a 
healthy destination. 

Conclusion
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Baton Rouge Trail
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Grand Rounds National Scenic Byway

The Grand Rounds in Minneapolis MN is roughly 40 mile connecting trail system. This trail system 
implements a creative way to connect parks and waterfront. Horace W.S. Cleveland was said to 
have laid out the ground work for the Grand Round having studied under Frederick Law Olmsted.  
These two created a trail system that is so integrated within the city. The Trail has it's own indi-
vidual trails within the system that connect to other individual trails that creates one major trail 
system. The Grand Round goes around five lakes: Lake Nokomis, Lake Harriet, Lake Calhoun, Lake 
of the Isles, and Cedar Lake. Besides the trails around the lakes there are also ten connecting trails: 
Memorial & Webber Parkways, Wirth Parkway, Dean Parkway, William Berry Parkway, Minnehaha 
Creek, Godfrey Parkway, West River & James I. Rice Parkway, St. Anthony Parkway, Sitinson Park-
way and Ridgway Parkway. Having the Grand Rounds be one of the most connected trail system. 
These trails have spaces for bikers, walker, runner, roller bladers, and access in the winter months. 
These trails are important because they show how a city of 422,000 people can all be connected 
by on trail system. 
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Grand Rounds Map
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Liupanshue Mingh Trails
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Liupanshui Minghu Wetland Park

The Slow Down: Liupanshui Minghu Wetland Park is in China in the Guizhou Province. The Wetland 
Park is a 222 acre storm water management park designed by Turenscape. Turenscape addressed 
water pollution, flood & storm-water inundation, recovery & channelization all when creating a 
public space. Guizhou Province deals with cool temperatures of freezing and thawing when de-
sign wetland structures that needed to be addressed. Turenscape also created a tiered garden 
that adapts to topography change in the water. The whole point behind this design is first and 
foremost to purify the water. The budget was low so there wasn't room to create flashy unused 
elements. This design used trail, phytoremediation, and water storing to clean and hold water to 
be cleaned. These beautifully self sufficient gardens create a wonderful escape of the city. These 
planting aspects and winding trails can be used as a model to help clean extremely polluted areas. 
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Project Justification

Importance to Me:
Cleaning Lake Mitchell is important to me as a person because I’ve grown up with lake life. I’ve 
seen my lake get overtaken by invasive species and I wished someone could figure out how to 
save the lake. I also think this project has a personal connect to me because in the warmer months 
I run by the red river most mornings and wish there were protections masseuse taken to help the 
waterfront. I am having the personal connection to wanting to clean the lake water and create a 
user-friendly trail are things I use daily or weekly and see the same people using those trails or lake 
as well. So, there is a need to have promising, healthy, and safe means of lake use and trail use.

Academic development through this project has shown me that I must prove and show how this 
project is important. We are always taught to research measurable points, but this project puts 
that in stone. Also academically this project lets us take the lead in a project with the guidance of 
our advisors. Showing us that we can take a project head on and tackle the whole thing before we 
get into the working field for the rest of our careers. This is also our last chance to prove and do 
something out there or more artistic with limited boundaries. 

Professionally this is important because I think the social norms are turning to be healthier. Prov-
ing that there is a safe way to get people from lake Mitchell to the city of Mitchell via walking or 
biking will slowly help the environment there. As well as proving that we can take an extremely 
polluted lake and make it healthy again. Showing that people will be able to do that as well. Not 
only helping people but showing that as a future young professional it is more then just making the 
craziest project you can but showing that there is justification in what I can do. And that the people 
and the environment should come first.

Justify the Project Economically
Economically this project will be funded by the city. As well as not having a clean lake the city of 
Mitchell losses a lot of money not bringing people in because of that. Having a clean lake and 
trails, campsites, and marinas that people can use will bring more tourism money into the city as 
well improve on the tourism that is already existing in Mitchell.

45



For my project that people of the city already want this as well as the city council. They brought us 
in to help with this project. As well as making this a model for other surrounding lake in the great 
plains to have an example to show this will help not only their lake but the surrounding economy 
as well. 

The funds initially will come from the city of Mitchell, then will be funded by the money that will 
come in from the camping/cabin sites as well as money made from the marina (gas, bait/tackle, 
restaurants, shopping, and rentals.)

I think right now a lot of people in the profession are building or creating things to improve them-
selves. I think my project is a completely client based realistic project and is needed. More and 
more people are farming and tying to get the most out of their land as well as people moving or 
wanting to be surrounded by natural areas. This project combines both of those problems to a 
success point.

Environmental Impacts
The environmental impacts would be significant, there would all in all clean the water of the lake 
making the finical impact worth it. The justification would be the buffers between the land and the 
water and how they will improve the water quality.

Site location kind of choose itself. But my project is not only limited to just this site but will hope-
fully be used as a model for surrounding lakes. To help buffer the negative effects of upstream pol-
lutions and how to minimize them before they reach the lake. As well as creating design aspects 
surrounding the lake that lets people who do not own lake front property to use the lake as well.

I do believe this will advance our profession, showing that lake pollution problems do not only 
come from what surrounding the lake but the whole water shed as well as upstream actives have 
the greatest impact. As well as we cannot just patched the lake by dredging alone. That buffers 
need to be added around the whole lake the improve on the water quality coming in. This whole 
project looks at the lake and its surrounding creating a master plan to help improve the water and 46



not just focusing on one part but the whole surrounding area and its impact. This whole project 
looks at the lake and its surrounding creating a master plan to help improve the water and not just 
focusing on one part but the whole surrounding area and its impact.

I think people in the profession have already investigated to solving this problem but have taken 
a different approach. Yes, the waters get cleaned but they fall right back into old habits after they 
are cleaned. I think have a upcoming young professional take a look in approaching a different 
way will open doors. We have noting to lose but give knowledge out with our thesis projects, so I 
think it is important to take the knowledge that previous people in the profession have given and 
take that information and improve on it. Looking at the lake as a whole working machine opens to 
new ideas. Having every part always working together to control the water shed and make sure it 
is cleaned reaching the water as well as making sure that water that is in the river and lake is not 
forgotten. Many other projects focuses on individual parts so I think it is important to looks at the 
issues as one.

Social and Cultural Impacts 
Socially this project will create gathering points for the city of Mitchell along lake Mitchell. With 
parks and marinas as well a trail. People can connect and come together, summer, winter, spring, 
and fall. It will bring runners/bikers together having a usable trail for all as well as have fishing spots 
where fishermen can get together to share their stories as well as shoppers and event goes will 
all be gathered and intertwined with the fishermen and runners and bikes. Connecting not only 
people who are there for the same reason but other different reasons as well.

Culturally native Americans used to be on these lands using them for what they were, which I think 
is important for the city of Mitchell to have the lake usable again. As well as have natural prairie 
and forests surrounding the land as well. Mitchell is a tourist town and having the lake to be back 
to its natural state of being usable will show the tourists what the city of Mitchell was originally a 
lake shore town.
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I believe the project is imperative, we need the surrounding areas of the lake to work together to 
create a better healthier lake. As well has having incomes surrounding the lake the money will be 
able to go back into the lake to ensure that it will stay clean once it is clean. The city wants to take 
a movement to clean this lake so that is the idea of the whole project. This project uses the people 
of Mitchell to ensure they can have a safe and clean lake while adding the recreation aspect they 
want and need for the city and tourism.
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Historical - Social - Cultural Context

History 
Lake Mitchell was not always around, in 1928 Firesteel Creek was damned up to create a water 
source for the city of Mitchell, SD. This reservoir provided water for the city in all its needs. The 
water then turned into a recreation lake later and the city now receives its water from a pipeline 
reaching out to the Missouri River. By 1932 people of Mitchell were housing themselves in small 
cottages around the lake. The spillway was rebuilt in 1942 creating the iconic spillway that still 
stands today. The spillway had to have action done in order to control the outflow of the lake hav-
ing more control over the shoreline. 
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Historical - Social - Cultural Context

Cultural
Lake Mitchell has help onto the outdoor cultural from its early settlement ages. This is the same 
lakeshore drive that many people take today. The cultural of this city is help onto not only through 
the lake but also all around the town. People use this lake then and now as a escape inside the city 
limits. Some may even compare it to central park, create an oasis everyone can use. 

51

Figure 24



Socially 
Lake Mitchell quickly turn from a water source to a source of recreation mimicking those lake to 
the east in Minnesota. Socially the lake started to pave the cultural routes that Mitchell holds so 
dearly today. The lake didn’t have a status and anyone who wanted to use the public beaches were 
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Historical - Social - Cultural Context

As seen in the photographs to the right, city hall has been in its original building for the last 90 
years. Which just shows how the city of Mitchell takes pride in this history and culture. The top 
photograph is from the 1930 while the bottom photograph is from 2012. And visiting the city in 
2019 is it evident they cherish and take care of their city hall. Walking around Mitchell no only can 
you see the history and culture but socially to you also hear people talking about it. Even walking 
around the trails of Lake Mitchell. People there cherish and respect the history of the land that was 
their from the beginning. It is important to tap into the social aspect of the history and culture to 
bring the lake and city back to its natural roots through design. 
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Site Analysis

A majority of the analysis was conducted from the inventory between existing parks and their 
current amenities along with the results and inventory of the survey given to those who live, use,  
and visit lake Mitchell. Appendix 2. has what are the most important amenities within each park 
around Lake Mitchell. While Appendix 3. has all the trails that are around Lake Mitchell. As you can 
see form Figure 28 at the right on page 56 there is a strong disconnection between the trails and 
parks. 

Lake Mitchell has a wide variety of parks and most of the land around the lake is city owned. (ap-
pendix 4)  What now needs to happen is create that connection while making sure the decrease 
of nutrients overloads reaching the lake is low. The test site is at the most southern historic beach 
that Lake Mitchell has to offer. 

Other analysis conclusions were make the people of Mitchell’s concerns, wants, and favorites. 
The concerns are cleaning the water quality - which will be outsourced in phase one to clean the 
existing nutrients overload conditions. While the design will control current runoff nutrients over-
loads entering Lake Mitchell. Upstream is the second most leading factors of the excess amount 
of phosphorus and nitrogen in Lake Mitchell. A design plan must be placed to control CAFO and 
agriculture fields runoff. See appendix 5 to see how large Lake Mitchell’s watershed it. Run off 
from parks also impact nutrients overloads as seen in appendix 1 decreasing turf to vegetation 
cover will decrease the overloads. 

Favorite areas of users need to be protected. The second highest response behind clean water 
quality was protect natural aspects of Lake Mitchell’s parks and trails. Not to over develop but 
bring back the natural prairies and vegetation that can be found all around South Dakota. Lake 
Mitchell has many views that can been seen from all sides of the lake and it is important to keep 
those views that residents love. 

Last we need to make 
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Result Application
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Last we need to make using the analysis to make sure we add the wishes and wants. Bits and 
pieces can be found on the test site as well as found along the lake. Combining all of the great 
aspects into one waterfront park for Lake Mitchell. 

Analysis results included 
 Complete connection of trails and parks - see appendix 6 
 Combine all of Mitchell’s features and create a waterfront park
 Marina for storing, eating, and fishing for residents and visitors
 Bring tourists out to Lake Mitchell so they can fully understand what culture they have
 Included camping and cabins around the lake so people are able to stay on the lake
 Keep nature appeal
 Control run off impacts 

As seen on page 57 Lake Mitchell used to be the hot spot that people wanted to be at. Now it is 
hard to find a multiple groups of people on one given day around the lake. In the 1920s families 
would pack their cars up and take the kids or grand kids to Lake Mitchell for the day. It is impor-
tant to keep that culture on the lake and teach those who now come to what Mitchell’s water-
front used to be. 
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Performance Criteria

The city of Mitchell has many recreation elements, they only disadvantage they have is that they 
are not connected within each other very well. That will be the design challenge to use what is al-
ready existing and connect to it. While programing and improving the parks it will be important to 
not over lap or add elements that the city of Mitchell already has an over supply of. 

Along challenge that will be looked into farther is the element issues, like temperature. Making 
sure to design to the proper climate temperature for comfort. And to use the sun, shade, wind, and 
wind blocks to an advantage. Physical element have been located but the next step is to analysis to 
figure out what physical characteristics make each recreational facility important to connect too. 

As viewed in the diagrams in the previous pages there are many elements that are located with 
in the city but the surrounding Lake Mitchell some of the facilities are lacking. This leaves some of 
the designing open when protecting the water. Instead of using existing features, new ones can 
be implemented to improve water quality. As well as existing amenities can be improved on and 
connected to also improve the underlying goal of improving the water quality. 

Another key feature from this site analysis is that a great deal of recreation amenities are located 
indoors. The city of Mitchell as well as Lake Mitchell have such beauty to them it is important to 
bring those activities outdoors. 

Conclusion
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Performance Criteria

These are the activates that will be supported by the final design from experiencing how trails 
are used throughout Fargo:  Coming as one and joining a group. People Bonding over running/
walking/biking on the same trails. Watching others use the recreational space once they have 
tired form their own recreation. Use the space quietly listening to the surrounding nature. 

There are also activities that will be supported in the final design of the marina from watching 
people along the Detroit Lake’s beach front: Shopping along the store fronts, bonding over 
rentals of watercrafts, observing off the pier of other people and nature. Also include eating 
while having coordinated events that are appropriate season to season for people to take place 
in or observe. 
  
The Christkindlmarkt had actives that can support event coordination in the final design with 
proper protection in winter. This will shelter from harsh winters, events that are coordinated 
to have appropriate (moveable) facilities outdoor. Don’t forget about the winter months but 
embrace them. People still enjoy bags, hammerschlagen, fires, s’more and beer even below 20 
degrees. 

Behavioral Activity 
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Thermal Impact idea is to create environments that are design to protect the user from harsh 
elements. That is make sure strong north winds can be limited in winter months, while having 
the east west summer winds to cool one off. As well as making sure sun can shine onto the areas 
of activities in winter months but limit the sun exposure throughout the summer. Through more 
analysis to come I will be able to optimize these finding. 
  
Light impacts will have large impacts for safety along the trails as well as marinas in the dawn 
and dusk hours. Minimum light pollution is import for residents to not get frustrated with these 
plans of actives. Figuring out solar lighting will have less environmental impact and help to be 
more efficient. Along with studying of motion lights in specific situations can be utilized as well. 
With the design these lighting plans will be detailed greater. 
  
Aesthetics will be followed out through the design the mimic the natural nature and flow of the 
water. The design’s goal is to have the user feel connected to the natural surrounding and not 
take them out of it but submerge the user into nature. The research for this feel was conducted 
and gather from the various surveys that were sent out. Having a more natural feels lets the us-
ers control their own experiences through the design. 

Environmental Impact
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Performance Criteria Results

The final design increased walking, biking, and running trails by 250% just over doubling them 
to create a finished and full trail system. There was also a direct route of travel to the site as 
seen through appendix 6. whether traveling by active transportation or ferry or car a route no 
longer then 3.5 miles at the minium.  But creating a round trip up to 10 miles if wanted. Extend-
ing the world famous Corn Palace out to the site thought a look out tower gives tourists knowl-
edge of the Booming Beach’s existence. 

Land cover decreased open turn lawns by 65%. Helping slow and control the run off enter-
ing the lake from properties surrounding the Lake Mitchell. While still giving users direct ac-
cess to the water front. By doing that incorporating 1 acre of pier/docking space was add and 
completed. Between a leisure pier, boat house plaza, ferry terminal, and the angler’s pier that 
performance criteria was met. 

The marina need the correct amount of spots to make sure it was full but also have extra spaces 
for tourist visiting. 50 slips accounted for the correct amount. Having 22 full time slips available 
yearly for people to rent while  18 slips are available to for a week’s or twos actions. And last 
daily on the spot slips rents allow 10 people to rent for the hour or up to a full day. 
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Design Statement

Improving lake front parks to reduce nutrient overload from running off and preserving tourism 
attracting creates and ecotourism waterfront park for the city of Mitchell. Remember the time 
Lake Mitchell’s beach was booming and  thriving, taking it a step back in time. 
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Figure 33
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Design Concept

Using Corn Palace, Corn Kernels, and Corn Fields to control the shape and form happening in 
Mitchell’s waterfront park. When history culture and tourism take form. 
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Interaction Connection

Lake Mitchell’s interaction within its master plan should conduct a joint system. Making sure 
each component has a connection to another. The trail system should be connected indefinitely 
throughout hitting each point of out the lake as well as each designed component. The future anal-
ysis study will confirm where the trail will lie and how the trail will interact with each component. 
The different design component will also be linked with one another. The marina is greatly impor-
tant to provide the “hub” for Lake Mitchell. This “hub” might not be directly connected to each 
point but will have a significant impact on how it is connected the to other design components. 
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Restaurants

Lake Mitchell

Camp Grounds

Amphitheater/Entertainment

Trails

Parks-Active 

Parks-Passive 

Public Access

Fishing Piers

Shopping

Marina

Adjacent

Nearby

Not Adjacent

No Relation

Lake Mitchell’s interaction within its master plan should conduct a joint system. Making sure 
each components has a connection to another. The trail system should be connected indefinitely 
throughout hitting each point of out the lake as well as each designed component. The future 
analysis study will confirm where the trail will lie and how the trail will interact with each comment. 
The different design components will also be linked with one another. The marina is greatly im-
portant to provide the “hub” for Lake Mitchell. This “hub” might not be directly connected to each 
point but will have a significant impact on how it is connected the to other design components. 
The location of the marina will be confirmed through farther design analysis finding the best 
suiting location so the marina can have those strong connection points. Discovering where the 

Marina is will lead to the whereabouts of the 
trails, campground, and different parks. These 
design components should all work together a 
one large system giving Lake Mitchell the rec-
reation it needs. Each of those components will 
also have an impact on the water quality. The im-
pact will be implement through design to be aes-
thetically please while buffering or cleaning the 
watershed before it reaches Lake Mitchell. And 
the components within the water will have veg-
etation systems to keep the water clean. 

Interaction Matrix
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Figure 38
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Design Development

The design development started with what needed to be in the lake front park Booming Beach.  
Appendix 7 shows the Planting pallet concluded with appendix 8 showing material types and 
forms. The development design started and included all aspects that can be found around lake 
Mitchell and incorporated into one waterfront park. 

Swales were used and include along the whole site to control and protect the runoff. And where 
permitted planting were placed along the shore to add protection and absorption along with 
habitat for animal and tourists to experience. As shown on the figure to the left, figure 38, there 
are water and beach actives. As well as active and passive circulation. 

The swimming Hole also shows the connection to the corn palace with the observatory lookout. 
The corn palace is redecorated every year from corn stocks, leaves, jobs, and everything thing 
else corn related that one can think of. The Observatory will be designed to match that every 
year as well. 

The corn palace in 3 miles south of the Swimming Hole is the home to multiple basketball courts 
and other active activities so the Sports yard was placed outside the observatory so match the 
same activeness going on inside of the corn palace.  

The board walk continues in and around the full site as the Lake Shore Trail system. Complete 10 
mile round trio around the whole shore of Lake Mitchell. There is a 3.5 miles trail that brings one 
from the southern hub of lake Mitchell to this site on the north side. Can be found through ap-
pendix 6. The full master plan can be found in appendix 9 giving the full design details. 
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Figure 39
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The run off process as seen here in figure shows how a layout should be made going from the 
road all the way down to the waterfront. To have the best run off practice all four of these steps 
should be used. The swale collects the pollution from the residential and road run off. Collects fil-
ters as it runs into the ground water. As the rest of the water makes its way down the hill prairies 
planting roots go deep into the soil collecting and absorbing water. Along with water absorbing 
trees can be oaks, and aspens pick up and drink run off as well. Last when reaching the water’s 
shore it is important to have the last filter the wetland filter. Full of water loving cattails, dog-
woods, switchgrass, and others to clean up filter the run off. The complete list of plants can be 
found in appendix 7.
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Figure 40
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The lake shore trail is constructed of boardwalks and crushed local granite trails split watchtower 
trails give room for planting buffers to filler fun off from the open meadows amphitheater. 
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History and culture held on all throughout the design process and 
naming of spaces within the park. The boathouse originated in 1939 
and is now missing. But keeping that same boathouse culture and 
charm with keep that last bit of history this beach front park used to 
have.

In the appendix you will find that final construction details and more 
rendering of the Booming Beach. 

Figure 41
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Project Conclusion

The overall project was a success but not without adapting to limitation. The first and largest limitation was that 
of the water quality. From my research many options are available when it come to clean and removing the cur-
rent water quality issues. But the designing abilities of a landscape architect provides options to sustaining and 
control current runoff pollution. The extent of pollution in lake Mitchell will have to sourced out to properly clean 
and remove the nutrient overloads from the base of the lake if Mitchell wants a completely clean lake water. 
Upstream management consisted of controlling the run off and creating a buffering vegetated swale to collect 
hold and filter the run off. 

The mouth of Lake Mitchell was also extremely important being that is bring in most of the run off issues Lake 
Mitchell is having. The property around the mouth of the lake is city owned so a proposed walking and shoreline 
planting to be the last result from cleaning before the Firesteel Creek enters lake Mitchell. 

The design also had it’s limitation when coming down to keeping a fully sustainable park while steel keeping 
runoff and water quality in mind. Keeping the design driven by those similar days and not over developing cre-
ated the best option. Making sure the development had extra swales and protection matters to sustain the new 
lake Mitchell’s water quality. 

The performance of the criteria overall was a success, was able to keep ground cover to a minimal while still 
proving the booming beach. Maximizing piers and boardwalk had less of an impact then fully paving trails along 
the lakeside. While having a boardwalk to cross boards have provided and accessible design for everyone. Hav-
ing board walks allows water to be held and stored in a swale below the decking with out taking away from an 
experience or design. Along with the marina and piers to provide habit homes to vegetated water life as well as 
land. 
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Work Schedule & Plan

August

CELA

Thesis Prep

Thesis Final

Thesis Proposal Draft Lit Review

Justification
Performance Criteria

Space Allocation

Abstract Due Conformation Deadline & Changes 

Site Analysis Check

Thesis Research Draft

Thesis Research Final

Thesis Proposal Final

September October November December

Roads - Contours in AutoCAD
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Conformation Deadline & Changes 

Site Analysis Check

Conference/presentation

Thesis Final

GraduationRoads - Contours in AutoCAD

Thesis Program

Thesis Program

Thesis Design

Thesis Book

January February March April May
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Second Year | 2016 -2017
LA 271 Introduction to Landscape Architecture | Fall 2016 | Professor Kathleen Pepple
 Tea House Project | Moorhead, MN
 Backyard Clay Range | Pelican Rapids, MN 
LA 272 Parks and Open Spaces | Spring 2017 | Professor Dominic Ficher
 Red Raven Coffee Shop Court Yard | Fargo, ND
 William Marchal Park | Winnipeg, MB
 Riverfront Park | Fargo,ND

Third Year | 2017 - 2018 
LA 371 | Site Planning and Design | Fall 2017 | Professor Yang Song 
 Roosevelt Park | Fargo, ND
 Cormorant Village Park | Commorant, MN
LA 371 | Community Planning and Design | Spring 2018 | Professor Kathleen Pepple 
 Tinny House Development | Fargo, ND
 Wrigley Field Pocket Park | Chicago, IL

Fourth Year | 2018 -2019 
LA 471 Urban Design | Fall 2018 | Professor Dominic Ficher
 Lower East Side Pedestrian Street | Manhattan, NY 
 Midtown Fargo | Fargo, ND
 Make Moorhead Great Again | Moorhead, MN 
LA 472 Environmental remediation | Spring 2019 | Professor Yang Song 
 Zagreb Design Competition | Zagreb, Croatia 
 Fargo Moorhead Diversion Park | Fargo, ND & Moorhead, MN

Fifth Year | 2019-2020
LA 771 Performance Based Design | Fall 2019 | Professor Yang Song 
 Spirit Lake Equestrian Trail | Fort Totten, ND
LA 771 Thesis Design Studio | Spring 2020 | Professor Dominic Fishcher
 Lake Mitchell’s Thesis Project 
 

Design Studio Experience
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NDSU has been “home” away from home these last five years. It has grown me as a designer 
and as a human. NDSU has given me an eye for art and put me on a lifelong expedition of learn. 




