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Chapter 4. Mississippi River Site Context and History 

In order to discover these man-made barriers along the Mississippi River, we must 

quickly understand the basics of this complex, natural system. Beginning its journey in 

Minnesota, at the breakwater of Lake Itasca, traveling over 2,148 miles south, the river drains 1.5 

million cubic feet of water per second into the Gulf of Mexico.4

 

Figure 2. The Mississippi River from its source in Minnesota. 

The river touches over 10 states and has a drainage basin that collects from over 41 percent of 

the continental United States, an area of 1,245,000 square miles, transporting 230 million tons of 

sediment, creating a dynamic and ever shifting river bed that continually creates issues for 

 
4 "Mississippi River Facts - National Park ...." Accessed April 14, 2018. 

https://www.nps.gov/miss/riverfacts.htm. 
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shipping channels.5 The Mississippi River, like many rivers around the world, is not the sole 

provider of water along the drainage basin. Many rivers and tributaries converge into the 

Mississippi River, creating an immense water highway, offering access for shipping goods and 

people throughout much of the United States.6 

This water highway has allowed humans to connect, transverse, and settle along its 

shoreline, creating a unique and elaborate history over the last few thousand years. With 

evidence of early settlements along its river banks from the Woodland Period of North America 

around 1000 BCE, this river has had many different settlers along its shoreline.7 However, it was 

not until the early 1600s when European settlers migrated to the New World and staked claim to 

this incredible asset while establishing new colonies and cities along the river. 

 Offering a clear path from the Gulf of Mexico to the Great Lakes, and even northeast 

parts of the continent, this water highway allowed easy migration. In the early 19th Century, the 

United States gained full ownership of the Mississippi River via the Louisiana Purchase. The 

increase in land saw a trend of human migration and settlement along the river.8 During the large 

growth experienced in the 19th century, innovation in transportation and industry drastically 

 
5 "Mississippi River Facts - National Park ...." Accessed April 14, 2018. 

https://www.nps.gov/miss/riverfacts.htm. 
 
6 "River and Basin Facts - Upper Mississippi River Basin." Accessed January 13, 2019. 

http://www.umrba.org/facts.htm. 
 
7 "Native Americans - Army Corps of Engineers Rock Island District." Accessed January 

14, 2019. 
http://www.mvr.usace.army.mil/Portals/48/docs/Recreation/ODM/pdf/Native%20Americans.pdf. 

 
8 "Louisiana Purchase - Office of the Historian." Accessed January 14, 2019. 

https://history.state.gov/milestones/1801-1829/louisiana-purchase. 

https://www.nps.gov/miss/riverfacts.htm
http://www.umrba.org/facts.htm
http://www.mvr.usace.army.mil/Portals/48/docs/Recreation/ODM/pdf/Native%20Americans.pdf
https://history.state.gov/milestones/1801-1829/louisiana-purchase


 
9 

changed and improved life along the water’s edge. New technology, including the steam boat, 

railroad lines, and steel barges, allowed for safer and more efficient methods for transportation 

while battling the strong river current.9 Due to the increased efficiency in transporting goods, 

many cities along the river expanded their infrastructure to handle the increased traffic at the cost 

of disconnecting their citizens from the water's edge. Today the Mississippi River has 41 port 

cities, including 21 Louisiana.10 Despite the success of the steam engine, the diesel engine soon 

surpassed it as the primary way to power transportation on the river. Diesel engines increased the 

ability to move goods up the river almost 20 times more than steam engines.11 It is through these 

technological advancements that the human population along the Mississippi River grew at an 

incredible rate. The current population of approximately 63,000,000 people, roughly one-fifth of 

the United States population, live within 15 miles of the river's edge. Both large settlements 

along the river and innovations have led to the Mississippi River becoming the largest water 

highway commerce in the world, with an annual gross revenue of 400 billion dollars and 

employing over 1.3 million jobs.12 

 
9 "A History of Steamboats - (USACE) - Mobile District." Accessed February 5, 2019. 

https://www.sam.usace.army.mil/Portals/46/docs/recreation/OP-
CO/montgomery/pdfs/10thand11th/ahistoryofsteamboats.pdf. 

 
10 "Waterway Systems - Mississippi River System Port Map - WPS." Accessed March 1, 

2019. 
http://www.worldportsource.com/waterways/systems/maps/Mississippi_River_System_4.php. 

 
11 "Barge | Encyclopedia.com." Accessed March 11, 2020. 

https://www.encyclopedia.com/social-sciences-and-law/political-science-and-government/naval-
and-nautical-affairs/barge. 

 
12 "MRCTI in the News — Mississippi River Cities and Towns ...." Accessed July 1, 

2019. https://www.mrcti.org/mrctiinthenews. 
 

https://www.sam.usace.army.mil/Portals/46/docs/recreation/OP-CO/montgomery/pdfs/10thand11th/ahistoryofsteamboats.pdf
https://www.sam.usace.army.mil/Portals/46/docs/recreation/OP-CO/montgomery/pdfs/10thand11th/ahistoryofsteamboats.pdf
http://www.worldportsource.com/waterways/systems/maps/Mississippi_River_System_4.php
https://www.encyclopedia.com/social-sciences-and-law/political-science-and-government/naval-and-nautical-affairs/barge
https://www.encyclopedia.com/social-sciences-and-law/political-science-and-government/naval-and-nautical-affairs/barge
https://www.mrcti.org/mrctiinthenews
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States knew they had to try to control the Mississippi River. This task would later be debated as 

both a success and a failure.16 Cities and landowners attempted to control the river by 

constructing levees, typically less than 7 feet tall, but many larger floods would pinpoint 

weaknesses in the levees.17 The issue of flooding and controlling the river would continue for 

several decades until the decision on how to handle the predicament turned over to the US Army 

Corps of Engineers.18 Despite a large coalition in the US Government that thought a levee 

system would be safest for the populated areas along the river, many argued this could lead to 

more severe flooding in the future. To settle the debate, in 1850 Federal Government 

appropriated $50,000 to study mitigating flooding problems19 

Two studies were conducted, the first by Captain Andrew Humphreys and the second by 

an engineer named Charles Ellet, Jr, whose studies produced startling conclusions.  

“The extension of the levees along the borders of the Mississippi, and of its 

    tributaries and outlets, by means of which the water that was formerly allowed to 

    spread over many thousand square miles of lowlands is becoming more and more 

 
 
16 "A brief history of the creation and growth of the Army ... - Grist." Accessed April 3, 

2019. https://grist.org/article/cutraro/. 
 
17 "History – Southeast Louisiana Flood Protection Authority West." Accessed April 3, 

2019. https://slfpaw.org/home/about-us/history/. 
 
18 "Controlling the Project Flood - Mississippi Valley Division." Accessed April 9, 2019. 

https://www.mvd.usace.army.mil/Portals/52/docs/Controlling%20the%20Project%20Flood%20i
nfo%20paper.pdf. 

 
19 "USACE website - About - History - Brief History of the Corps." Accessed April 15, 

2019. https://www.usace.army.mil/About/History/Brief-History-of-the-Corps/Improving-
Transportation/. 



 
15 

and their shoreline. It is this issue of separation caused by the new barriers that I raise the 

questions on just how disconnected we have become from this once connected asset? With over 

128 cities and communities along the shoreline, the exact questions on where to begin my 

research and the system I would need to select the most effective sites to study became just as 

complex as the history and hydrology of the Mississippi River.  

 

4.1. Notes 

1. "facts - Upper Mississippi River Basin." Accessed January 13, 2019. 
http://www.umrba.org/facts.htm. 
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http://www.mvr.usace.army.mil/Portals/48/docs/Recreation/ODM/pdf/Native%20Americ
ans.pdf. 
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https://www.britannica.com/place/Mississippi-River/History-and-economy. 
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https://www.americanrivers.org/river/mississippi-river/. 
 

7. "Waterway Systems - Mississippi River System Port Map - WPS." Accessed March 1, 
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http://www.worldportsource.com/waterways/systems/maps/Mississippi_River_System_4.
php. 
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https://www.encyclopedia.com/social-sciences-and-law/political-science-and-
government/naval-and-nautical-affairs/barge. 

 

http://www.umrba.org/facts.htm
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https://www.britannica.com/place/Mississippi-River/History-and-economy
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Chapter 5. Site Selection and Methodology 

To narrow down a set of cities to visit along the Mississippi River, I would need to 

analyze the amount of time required to document a site and the findings. After conducting a trial 

run in Baton Rouge, it was determined that a minimum of eight hours would be needed to 

accurately document any connections or barriers along the river's edge. With 30 days to conduct 

research, 12 site visits would be allowed including travel time between each city. Upon 

completion of the trial run, a final methodology would be created to allow accurate repetition and 

replication of my field work and site documentation. This methodology will potentially become 

the toolkit that similar river cities can utilize to accurately identify their barriers and possible 

design solutions. To select sites from the 128 cities and communities, it is important to 

understand that each city along the Mississippi River offers various changes in its topography 

and thus, a different relationship with the water. For instance, New Orleans, LA sits below sea 

level with a river width of 3,200 feet and a depth of over 191 feet. In contrast, Minneapolis, MN 

which lies over 2,000 miles north of New Orleans, LA is raised 13 feet above the Mississippi 

River with a river width of 789 feet and an average depth of 9 feet.27 To better visualize these 

typographies, refer to appendix B. Understanding that no two cities are alike along this river, it 

was important to select cities that would offer a wide range of interactions with the water based 

on their natural typography. By creating both a population table and sectional cuts of the cities to 

better review their relationship to the water, criteria were built to narrow down the 12 cities to 

conduct field research. Using a range of populations from >50,000, 50,001 - 250,000, and 

 
27 "USGS Current Conditions for USGS 05331000 MISSISSIPPI ...." Accessed March 

11, 2020. https://waterdata.usgs.gov/nwis/uv?site_no=05331000. 

https://waterdata.usgs.gov/nwis/uv?site_no=05331000
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250,001- 1,000,000, along with measurements of linear riverfront access in mileage and sectional 

cuts, the following cities were selected.  

1. New Orleans, LA - 393,292 - 25.8 miles  
2. Natchez, MS - 14,886 - 3.0 miles  
3. Memphis, TN - 652,236 - 24.2 miles  
4. Cape Girardeau, MO - 39,151 - 5.95 miles 
5. Saint Louis, MO - 318,069 - 19.2 miles 
6. Hannibal, MO - 17,590 - 4.60 miles 
7. Quincy, IL - 40,303 - 2.50 miles 
8. Davenport, IA - 102,320 - 9.31 miles 
9. Dubuque, IA - 58,276 - 7.75 miles 
10. La Crosse, WI - 51,834 12 miles 
11. Winona, MN - 26,928 - 7.44 miles 
12.  Minneapolis, MN - 422,331 -19.41 miles 

 

 
Figure 3. United States map illustrating site selected.    

The 12 cities chosen each represent unique interactions and natural landscapes that make 

up the Mississippi River. Having selected the sites to conduct the field research, a methodology 
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would be needed to ensure an accurate collection of data and documentation throughout each 

visit. The trail experience in Baton Rouge, yielded development of a pre-site analysis, on-site 

documentation procedure, and a post-site visit analysis. The following will outline the exact 

procedure conducted on each city.  

Pre-site analysis procedure: 

1. Utilizing open-source GIS software, such as Google Earth Pro, the linear distance of the 

riverfront access of the city and communities would be measured. This measurement is 

based on the municipal boundaries of the city to ensure accurate and repeatable 

measurements throughout the 12 cities.   

2. Identify any park space or open land along the cities shoreline which would become the 

starting point for each site visit. Upon arriving at the point of interest, a quick observation 

of the surroundings would be conducted to gauge whether or not adjustments would be 

required.  

3. Utilizing Google Earth Pro, any man-made barriers along the municipal riverfront access 

would be identified. The barriers can include roads, railroads, levees, floodwalls, and 

maritime or industrial complexes. During this point of the analysis, no measurements are 

required just their location along the riverfront of each city.  

4.  Identify any airspace restrictions in the chosen sites before conducting small unmanned 

aerial system flights. Following all legal requirements written by the Federal Aviation 

Administration, all flight operations were sent to the proper authorities or agencies.  

Once all riverfront park spaces, man-made barriers, and all flight procedures have been identified 

and triple checked, it was time to begin the site documentation procedure. Taking from the pre-
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site analysis, the new information will be used to select the exact sites visited within each city, 

chosen on the presence of both connections and barriers.  

On Site Documentation:  

1.  Using the identification of riverfront park spaces, these locations will be used as the 

starting point for arriving into the city. If a park space was not present, an alternate 

location where citizens would usually meet and gather will be substituted (eg. a parking 

lot or business that is located in close proximity to the river).  

2. Depending on the linear distance of the city or community boundaries along the 

riverfront access, 1, 3, or 5 sites will be visited. In order to determine how many sites to 

visit, the total mileage of the riverfront will be taken from the linear measurements based 

on the municipal boundaries and create one site visit for every five linear miles. For 

example, New Orleans, LA has 25.8 linear miles of riverfront access so 5 sites were 

chosen throughout the riverfront to be visited and documented. 

3. Once the number of site visits were created per city, I would arrive at each site and 

conduct the following procedures to document the presence of either a connection with 

the water’s edge or a disconnection. It should be noted that the site visits start at the 

southern part of the city and finishes on the northern end. If only one site was required in 

the city, the most central location that offered either a connection or barrier would be 

determined. If the town or city had both a connection and a barrier in close proximity and 

only required one site to visit, both sites would be visited, and the following site 

documentation procedure would be performed.   
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a. Collecting ground imagery with human scale. Using a tripod and a camera, I 

would place the camera 100’ away from the identified obstacle or connection and 

walk as close as I could to the edge. Using a timer on the camera, I would capture 

my path to the obstacle or edge and allow a human scale to be placed next to the 

either the barrier or connection. This procedure would ultimately allow me to 

gauge a sense of scale to the space or barrier and capture visual evidence of 

restrictions through materials and or signage. 

i. Along with capturing a human scale figure, I would also take the camera 

off the tripod and walk the site to gather site imagery of the barriers from 

various angles, including 45 degrees and close shots of either the 

connection or the barrier. The goal was to gain better insight or site 

inventory to offer potential solutions or examples on how cities worked 

with these barriers to offer solutions in my research.  

b. Aerial Imagery with and without human scale. Ensuring all flight procedures were 

safe and legal, checking both FAA requirements and general airspace procedures, 

I would find a safe location to launch the small unmanned aerial system (sUAS) 

and fly to a height of no more than 400 feet. Once in the air, I would either adjust 

the position of the sUAS to capture the extent of the barrier and or the connection 

in one frame. The goal is allow the reader to compare the ground imagery with the 

aerial imagery with both site context and structural context. If permissible, I 

would fly the sUAS directly over the barrier to get a top down view of the direct 

barrier, gaining a better understanding of the scale of the barrier and its purpose.  
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i. Once the barrier or the connection was captured, I would then rotate the 

sUAS and begin to capture images of the surrounding to gain a better 

perspective of the site’s surroundings and potential clues to help identify 

connections. This would usually include capturing roads, railroads, baton 

ramps, docks, even parking lots.  

c. After visiting the sites in each city, I would review and back up the files before 

moving onto the next site. This was important to ensure the site was documented 

correctly and to not overwrite any information during the next site visit.  

d. After all the necessary sites were visited and documented throughout the city, I 

would then begin to either walk or bike the surrounding sites. Utilizing a digital 

camera, I would capture moments or spaces that would offer further insight into 

how the city manages their relationship to their water’s edge.  
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Post site analysis:  

After Taking the linear measurements of the municipal boundaries for each city’s riverfront 

access, the locations of the barriers, and the site visits, it was time to conduct a sectional analysis 

for each city. The following will outline the procedure conducted to gain the necessary 

information to be used in the analysis.  

1. Utilizing Google Earth Pro, pinpoint all the man-made barriers and places visited in the 

city to create sectional cuts. These sectional cuts would be taken perpendicularly from the 

river, starting 100 feet from the river’s edge and extending into the city until until I 

reached the first residential sector of the space.  

2. Along with the sectional cuts, measure the extent of any man-made barriers that run 

parallel to the shoreline of the river. In order to be considered a barrier that caused a 

separation, it would have to be the last element before the water’s edge. If there was a 

park that was adjacent to the water’s edge, but had the presence of either a road, railroad, 

floodwall, or industrial complex between it and the river, then this would constitute a 

separation. Therefore, it would need to be recorded and measured to understand the 

length to compare its extent to the overall riverfront mileage.  

3. Using the identified barriers and the criteria that outlines a separation, locate, and 

measure its linear length. Then taking the total linear mileage of the riverfront access for 

each city, divide the total amount of park spaces along the river against the total linear 

shoreline of the city. For example, New Orleans, LA has 25.8 miles of riverfront along its 

municipal boundaries, with only three park spaces to offer a direct connection with no 
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interference to the river’s edge totaling 2.88 linear miles. Giving us a 2.88/25.8 or 11% of 

the total mileage accessible to the river.  

Once all three procedures were conducted for each site in the 12 cities, it was time to begin 

cataloguing the information to begin my site analysis. This analysis would become the basis for 

the report on how barriers placed along the Mississippi River have caused issues of separation 

for the citizens and their water’s edge. It would also identify unique solutions to reconnect 

citizens back to the water’s edge discovered in the field work. To review the site visit 

documentation and calculations for each of the 12 cities, please refer to the Appendix A. 

 

5.1. Notes 

“USGS Current Conditions for USGS 05331000 MISSISSIPPI RIVER AT ST. PAUL, 
MN.” Accessed March 11, 2020. https://waterdata.usgs.gov/nwis/uv?site_no=05331000.  

 
  

https://waterdata.usgs.gov/nwis/uv?site_no=05331000
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Chapter 6. Site Analysis  

 Stretching from New Orleans, LA to Minneapolis, MN, the journey up and down the 

river totaled 4,233 miles. During this one-month field work, I was able to observe and experience 

details that did not show up on my preliminary research. Even using modern advanced geo 

spatial data analysis tools, many issues or solutions were missed that would change my 

perspective of this project. It cannot be stressed enough how important it is to strap on your 

boots, get outside, and place yourself on-site. It was during this trip that my impression of the 

river and the barriers that lined the river that would forever change my view of our connection to 

the water’s edge. This new realization that not all cities along the river were the same and their 

interaction with the water may differ from not only man-made barriers, but also their natural 

typography.  During the field work, I was able to observe several barriers that were placed along 

the water’s edge to either help prevent flood related issues or increase maritime infrastructure. 

These barriers would not remain the same throughout the entire length of the river, changing 

every few hundred miles as I traveled north. It should also be noted that although my research is 

focusing on man-made barriers, natural elements of the river, such as bluffs or slopes can also act 

as an inhibitor to our interaction with the edge. It should be noted that the Mississippi River is a 

complex and forever changing environmental asset. This asset is not the same as the first settlers 

encountered and one that will not look the same over the next century. Before discussing the 

analysis on each city or sector of the river, it is important to understand how the site visits have 

allowed barriers to be defined. A barrier or disconnection from the river can come in many 

forms, some relatively small, while others are so cumbersome, they will certainly never be 
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removed from the edge. In order to understand the level of restriction from the water’s edge, I 

have divided the barriers from least resistant to most difficult to pass.  

1. Roads 

 2. Railroad tracks  

 3. Flood Walls 

 4. Levees or Earth Mounds  

 5. Industrial / Maritime Complexes 

These five barriers are evident throughout the entire length of the river, but while some 

cities contain all five, more northern cities along the river may only have a few, if only one. 

Figure 4 illustrates the difficulty in either passing the barrier related to their size on the landscape 

or the restrictions placed on passing due to safety concerns or personal restrictions.  

 

Figure 4. Barrier heights and their difficulty to cross. 

Hank Butler
I feel like your definition of a barrier should be way earlier. You've mentioned it a ton.

Hank Butler
If this isn't earlier in the paper, it needs to be.
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 Beginning with roads, usually designed anywhere from 20 feet to over 60 feet wide, this 

low-profile barrier will only stall the visitor to the river for a few moments. The reason for the 

temporary moment of separation to access the river is due to motor traffic and pedestrians. 

Waiting for a moment to safely cross the street and gain access to the water’s edge, the road is a 

physically low barrier to restrict access to the river. From there we move to the next barrier in the 

form of a railroad, this again is a low-profile barrier, usually only 8” tall and at major crosswalks 

or road intersections. This barrier is required to be flush with the road or sidewalk for American 

Disability Act compliant. This barrier again causes temporary delay in the form of a moving 

train. From observations and experiences, a train can hinder you from crossing the railroad 

anywhere from 90 seconds to over 2000 seconds, or (30) minutes. This usually depends on the 

number of boxcars attached to the locomotive. This 2000 second delay may only occur a few 

times per day or once a week and with some patience, you can find your way to the water’s edge 

with ease. The third barrier is a flood control system in the form of levees or earth mounds. 

Usually 20 feet tall, this 15% sloped earth mound makes it difficult for anyone to climb the 

average 350 foot wide flood structure unless there are ADA compliant ramps along the barrier.28 

The fourth barrier again is a flood control structure and comes in the form of a flood wall, 

usually constructed with steel and concrete. This flood control structure varies from 6 feet to 

over 20 feet tall and only a few feet wide and is dependent on the volume of water it is trying to 

hold back.29 A floodwall is often placed in locations where space is limited and the construction 

 
28 "Levees - Mississippi Valley Division." Accessed March 11, 2020. 

https://www.mvd.usace.army.mil/Portals/52/docs/Levees%20info%20paper.pdf. 
 
29 "Barriers - ASFPM." Accessed March 11, 2020. https://www.floods.org/ace-

files/documentlibrary/committees/floodproofing/june_2013_flood_barriers.pdf. 

https://www.mvd.usace.army.mil/Portals/52/docs/Levees%20info%20paper.pdf
https://www.floods.org/ace-files/documentlibrary/committees/floodproofing/june_2013_flood_barriers.pdf
https://www.floods.org/ace-files/documentlibrary/committees/floodproofing/june_2013_flood_barriers.pdf
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of a levee system is not possible. The structure has the ability to open at various points along the 

wall to allow access to the water’s edge, park space, or complexes that may lie on the other side. 

These gates become closed and sealed to contain the Mississippi River during high flood stages, 

preventing any flooding from occurring. The closure of the floodgates can occur for several 

months, typically sealed from February through August, leaving cities completely disconnected 

with their water’s edge for most of the year.30 The fifth and final barrier is a mix of many of the 

segments just discussed. The industrial complexes that line a majority of the river are filled with 

roads, railroad lines, flood walls, warehouses, and much more. They can range from 100 feet 

wide to, in some extreme cases, stretch over 2500 feet wide. Although they are very important to 

the city’s economy, this barrier has been identified as the largest and most cumbersome barrier 

along the river’s edge, causing the greatest disconnections for the citizens. Evidence of these five 

barriers can be seen throughout most of the river’s edge, however only a few cities have all 5 

barriers along their water’s edge.  

 

 

 
30 "Floodgate Summary – Southeast Louisiana Flood Protection ...." Accessed March 11, 

2020. https://slfpaw.org/floodgate-summary/. 

https://slfpaw.org/floodgate-summary/
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Figure 5 illustrates the presence of barriers in each city. For example, New Orleans, LA has all 

five barriers: roads, railroads, floodwalls, levees, and industrial complexes. 

 

Figure 5. Barrier identification along the Mississippi River and their total presence in each city. 

  


