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Abstract 

Green roofs have been greatly underappreciated for their ability to provide environmental 

and economic benefits to a building. This method of green infrastructure utilizes unused roof 

space to prevent climate risks and provide savings toward water costs. Climate change has 

caused many environmental, social, and constructional issues that have hindered the integrity of 

the city of New Orleans. The city has been looking for alternative routes to prevent these 

negative effects. The research presented focuses on how green roofs can benefit cities with high 

storm exposure, such as New Orleans. These benefits were measured through a proposed green 

roof located atop the Columns Hotel in New Orleans, LA. This proposed green roof was created 

using information gained from the Hanging Gardens LLC and their project located at the 

Sewerage and Water Board’s administration building. Although this method of green 

infrastructure is not the most cost-efficient, it has proven to be a great implementation for flood 

prevention. By slowing the water flow during storms, pressure can be taken off the already 

stressed pipes and pumps. Land subsidence will also decrease with green roofs as stormwater 

will now have time to infiltrate through the clay-like soil. Finally, adding a green roof may bring 

additional customers to the hotel.  
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Introduction 

 Climate change has taken many effects on the city of New Orleans throughout the years as 

temperatures have risen. These effects include increased storm exposure, land subsidence, and 

flooding. There have been implementations of levee and flood protection systems throughout the 

city to ensure the city’s safety when natural disasters occur. However, these structures are more 

vulnerable to getting destroyed due to increased storm exposure. The city of New Orleans has been 

looking for an alternative for flood reduction that is cost-effective and can also teach the 

community how to work with water rather than against it. Green roofs have started to make an 

appearance in the city to help reduce flood risks. 

 Creating floodwalls to keep water from “drowning” out the city is simply not enough. 

There is an average of 63 inches of rainfall in New Orleans per year, and “...the need to secure 

resources for storm water infrastructure improvements grows with each passing hurricane season.” 

(Gonzalez, 2013). Green roofs are a way to slow down the flow of water caused by major storms. 

Slowing down the water flow helps decrease flooding that can damage the city and its already 

established water control systems. It also has cost-effective water harvesting benefits, depending 

on the structure of the green roof itself. These benefits do not only save the integrity of the city but 

can also help out within the community.  
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Figure 1. Exterior of Columns Hotel 

 
New Orleans is known for being a large tourist spot, which means many commercial 

buildings take up the city’s land. These buildings can do more for the community than provide 

hospitality by implementing a green roof system. This study will focus on implementing a green 

roof system atop the Columns Hotel located on St. Charles Ave. The buildings themselves can be 

seen in Figure 1. This street is full of commercial businesses such as hotels, restaurants, and 

shopping centers. Its historical charm makes it a must-see spot when visiting the city. Flooding in 

this area has been known to damage the neighborhood’s historical integrity, and something needs 

to be done. The roof at focus is 600 square feet and will be compared to an already existing green 

roof located in New Orleans to generate costs, benefits, and savings that the Columns Hotel could 

potentially acquire. You can view the roof of the Columns Hotel in Figure 2. 
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Figure 2. Columns Rooftop 

Literature Review 

Infiltration & Land Subsidence 

 
Figure 3 Example of Land Subsidence in New Orleans 
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When a storm arises, New Orleans only tactic is to pump out every inch of rain as soon as 

possible. This causes over-exhaustion of the pumping systems already implemented below 

ground level. The excessive pumping also causes flooding as there is nowhere for the water to go 

and no time for it to infiltrate into the ground. Back flooding causes a “water traffic jam” which 

creates issues for the community above ground (Nola Ready, 2015). Shrink-swell soil is the most 

common ground type in New Orleans. This type of soil consists of clay, which expands and 

contracts depending on the moisture levels. Shrink-swell soil is hard to work with as “Swelling 

pressures can cause heave, or lifting of structures, whilst shrinkage can cause settlement or 

subsidence, which may be differential” (British Geological Survey, 2018). The fast drainage of 

stormwater in New Orleans does not allow water to fully infiltrate into the ground, causing land 

subsidence. An example of the effects of land subsidence can be seen in Figure 4. The soil 

becomes too moist, which causes buildings to quite literally sink into the ground. When you visit 

New Orleans, you will often see broken down sidewalks, broken pipes, and weakened 

foundations (Nola Ready, 2015). Today, most buildings in New Orleans are constructed on top 

of wooden beams rather than cement blocks. This type of foundation is easier to fix and does not 

get as affected by land subsidence. These types of damages can be costly to everyone living 

within the community. 

Flood Control 

 New Orleans tends to have a history of repeating itself regarding flood control. The 

combination of hurricanes and levee failures has flooded nearly 80 percent of the city (NRDC, p. 

2, 2011). New Orleans rebuilds rather than implementing new ideas, such as green infrastructure 

when focusing on prevention. The city proposed “Climate Action for a Resilient New Orleans” 

to invest time and money into reducing annual greenhouse gas emissions by 50% by 2030. 
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Reducing greenhouse gasses will prevent rising sea levels that cause coastal loss. Coastal land 

loss has already affected New Orleans. It has increased storm surge and exposure while adding 

greater stressors to the levee and flood protection systems (Climate Action for a Resilient New 

Orleans, 2017). These flood systems need extra help from green roofs to slow down the flow of 

rain. The water management features that green roofs obtain will save the integrity of the city’s 

underground water system and costs that come from water damages throughout the community 

(Nola Ready, 2015). 

Benefits of Green Roofs 

Green roofs tend to be overlooked in green infrastructure methods when it comes to 

climate risks. Even though they are not as efficient in working independently, New Orleans has 

been searching for a new plan to help reduce flooding during storm surges. Green roofs are 

perfect for New Orleans’ subtropical climate “because the vegetation and substrate layers can 

store large amounts of water” (Shafique, p. 764, 2018). This absorption helps slow down the 

flow of water that would typically be quickly pumped into a nearby body of water. The fast-

paced pumping can damage pipes caused by infiltration as water does not have enough time to 

absorb into the soil. Water quality is also a large benefit of green roof systems, preventing runoff 

in urban areas (Shafique, p. 764). When rain falls, it collects pollutants from automobiles, crops 

and fields, lawns and gardens, construction sites, and debris (Nola Ready, 2015). These 

pollutants can travel into the local Lake Pontchartrain through runoff. This type of pollution 

decreases the quality of life as the community is discouraged from utilizing its natural resources. 

Providing green infrastructures such as a green roof between the source (rain) and the destination 

(Lake Pontchartrain) will help decrease pollutants and make the water more usable in the city. 
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Sedum Roof 

 
Figure 4 Green Roof atop SW&B administration building 

 

The Hanging Gardens LLC featured many sedum plants on their green roof at the 

Sewerage and Water Board administration building. A photograph of the Hanging Gardens LLC 

green roof in New Orleans can be seen in Figure 3. These types of plants were strategically 

chosen in order to survive New Orleans’ climate and storm surges. Although sedums are 

typically found in hot arid climates, “some recent research suggests however that drought 

avoiding, low water-use plants, can also support rainfall retention on green roofs” (Kemp, p. 356, 

2018). These types of plants are perfect for extensive green roofs as their roots are very shallow, 

which fits the depth of the substrate layer of the roof (Semper Green, 2022). These plants are 

also known for their adaptability. Succulents are great at withstanding all different weather 

conditions, rain or shine. Sebum will help slow down the slow of water that arises from storms as 

they can retain large amounts of water in their leaves. Their water retention system makes them 

different from most plants and more favorable in a subtropical climate. 
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Methodology 

 
The research found in this paper is based on extensive research on current literature on 

the benefits, costs, and retrofitting of green roofs in New Orleans. The information found was 

used to create a cost-benefit analysis of a 600-square-foot green roof atop a commercial 

structure. In Table 1, you can see the calculations broken down for determining the 

implementation costs of the 600-square-foot green roof. Table 2. represents the average water 

costs and usage of the Columns hotel.  

Square footage of the Columns roof 600 square feet 

Average cost per square foot (quoted by LLC) $17.50 

Total cost of green roof (without labor) $10,500 

Annual maintenance per square foot  $1.13/ total for roof is $678 

Table 1 Implementation Costs for Columns Hotel 
 

Cost of water per gallon .01 

Average water usage per month 136,690  thousand gallons 

Average water usage per year 1,640,280 

Total cost of water usage per month 1,336.9 

Total cost of water usage per year 16,402.8 

Table 2 Water Usage and Costs for Columns Hotel 

 

The research was also done by communicating with Hanging Gardens LLC to discover 

environmental benefits. Figure 5 represents the benefits of implementing a green roof on a 

commercial space in New Orleans, LA. After speaking with the company, I discovered more 

about installation, maintenance, energy savings, and stormwater savings. This helped determine 

whether or not Green Roofs acquire all of the benefits needed to help save New Orleans from 
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increased storm exposure (both environmentally and economically). The first implemented green 

roof in the city is located on the Sewerage and Water Board of New Orleans Administration 

building. The Sewerage and Water Board of New Orleans created a five-year plan to contribute 

$2.5 million towards green infrastructure implementation in New Orleans. This means that the 

city spends around $500,000 a year on projects like the Green Roof that sits atop the S&WB 

building in downtown New Orleans. 

 
Figure 5 Benefits of Commercial Green Roof 

 
A survey was also conducted to determine the public’s general knowledge of green roofs 

(see Table 4 for questions). This survey also demonstrated how occupants would utilize the 

green roof and ideas about how green roofs can better the environment. 

Data and Results 

A green roof is a great way to help prevent flooding, land subsidence, and construction 

damages to the city. 
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Figure 6 Flood Risk Areas in the Garden District 

 
The use of a green roof atop of the Columns hotel could help control flooding throughout 

the Garden District. This flooding comes from the back flooding of the Mississippi River, 

located only 12 blocks South of the Columns hotel. The flood risk areas of this neighborhood can 

be seen in Figure 8. When looking at the flood risks throughout the neighborhood, the Columns 

property is located in “Flood Zone X Protected by Levee” (lsuagcenter, 2022). This means that 

the structure located on that property “meets Federal requirements and is constructed to be tall 

enough and strong enough to reduce the risk from the flood event that has a 1- percent chance of 

happening in any given year” (FEMA, p. 1). However, if stronger storms occur, the levees can 

give out and fail. The water management that can come from the green roof at the Columns hotel 

will be able to prevent levees from failing by slowing down the water flow in that given area. No 

base flood elevation was found for the specific area of the Columns as it is not located within the 

Special Flood Hazard Area (SFHA). However, the base flood elevation is around 3.1 feet, close 

to the Columns’ ground elevation of 3.6 feet. Green roofs are an attractive water retention system 

that can help with these flood factors, which will further help prevent land subsidence in the area.  
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Cost analysis 

 The Columns Hotel is a 20,000-square-foot building with a total of 18 rooms. At 

maximum occupancy, the hotel can sleep around 50 people. At this size, the Columns hotel 

spends around $1,336.90 on its water bill a month. The price paid per gallon is $0.01, which 

means that the hotel uses around 136,390 gallons of water each month. 

 
Figure. 7 Samples from Tile Tech 

 
After comparing data with the Hanging Gardens LLC’s green roof implementation on top 

of the Sewerage and Water boards administration building, we were able to establish a cost for 

the implementation and the upkeep of a green roof at the Columns hotel. The average cost per 

square foot is estimated to be around $17.50. The tiles used for the green roof came from the 

company Tile Tech. Samples sent to me from Tile Tech can be seen in Figure 6. There are many 

different types of plant trays to choose from and adjustable pedestals to customize the height of 

the trays. The height difference depends on what type of climate the green roof is placed in. In 

this case, it is best to keep the planter trays closer to the ground. This is because many of the 
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plants will have shallow roots that can absorb high amounts of rainfall. The total cost, without 

labor, to cover the 600 square foot roof would be $10,500. There is also a maintenance fee of 

$1.13 for each square foot of green roof, which would cost an extra $678. Table 1 displays the 

fees and calculations. 

Savings 

Stormwater management 1.42 gallons per square feet 

Columns total water 
management 

1.42 x 600 = 852 gallons of water per storm 

Amount of rainfall collected in 1 
year formula 
 

S.F. of collection surface (600) /1000 multiplied by 550 and then 
multiplied by average annual rainfall (63 inch) 
 

Potential amount of rainfall 
collected for Columns 
 

20,790 gallons per year 
 

Savings per year $207.9 

Savings per month $17.325 

Table 3 Columns Stormwater Management & Savings 

After implementing the green roof on the Columns’ roof, each square foot will be able to 

manage 1.42 gallons of water per storm. The whole roof will be able to manage 852 gallons per 

storm. Annually, the green roof will be able to collect 20,790 gallons of water. This water that is 

managed is collected on the roof and then  slowly released back into the city’s water system. 

This way water does not overburden the roof. The formula to find the amount of rainfall 

collected based on average rainfall per year is given in Table 3. The potential savings collected 

rainwater could have on the Columns were only $207.90 a year. This is not even a fraction of the 

price of the monthly water bill. The payback period came to be around 51 years, which is not 

very appealing to investors. However, we found many large benefits in reducing climate risks 
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and attracting the public’s interest. These savings also do not consider heating and cooling costs 

that green roofs can help with. These costs can make the payback period a lot lower. 

Survey 

Question #1 What is your age? 
Question #2 What is your gender? 
Question #3 Which one of these describes your personal 

income last year? 
Question #4 Are you familiar with green roofs? 
Question #5 If so, what benefits are you familiar with? 
Question #6 On a scale of 1-5 (5 being the highest) how much 

would a green roof influence the likelihood that 
you would stay at the Columns hotel? 

Question #7 On a scale of 1-5 (5 being the highest) how 
important do you think it is for businesses to use 
features like green roofs to reduce energy usage 
and improve climate adaptation? 

Question #8 Do you believe that green roof approaches & 
technology could be adapted towards the climate 
of New Orleans? 

Table 4 Survey Questions 

 
Figure 8 Responses to Survey Question #6 
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I presented a survey to around 20 people staying at the Columns Hotel. The average age 

of the participants was mid to late 40’s, with an average income of $80,000. There was an 

abundance of positive outlooks and interests in green infrastructure when reviewing the survey 

results. Over half of the participants viewed that implementing a green roof at the Columns 

would increase the likelihood of staying there. This is great for the commercial side of the 

business, as this is a feature that could bring in people near and far to experience. The positive 

responses to implementing a green roof at the Columns can be seen in Figure 7. An abundance of 

participants also thought that green roofs should be used more in buildings in New Orleans to 

decrease climate risks. 

Discussion 

This green infrastructure enhances already implemented pumps and flood systems; it 

does not replace them. This is due to increasingly frequent and heavier rainfalls. The city needs 

green infrastructure and a traditional pumping system to prevent further damage from flooding. 

Green roofs can combine manmade features with natural processes in order to slow and storm 

rainwater when heavy rainfalls do occur.  

Payback period for water savings Around 51 years (11,178/207.9) (total costs/savings) 

Table 5. Payback Period Calculations 

The environmental benefits of implementing a green roof on the Columns hotel outweigh 

the economic ones. This research determined that a green roof system’s payback period atop the 

Columns Hotel would be nearly 51 years. This payback period only concerns the water costs and 

does not include heating and cooling benefits. Adding these benefits could make the payback 

period lower. The calculations to determine the payback period on this specific building are 

displayed in Table 5. At this rate, investors would not be interested as they would not be making 
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money for a long time. The average payback period on a project like this would normally be 

around 11 years (Guinan et al., p.3). It was determined that this was due to the small size of the 

Columns rooftop. The Columns roof only measures to be 600 square feet. The green roof atop 

the Sewerage and Water Board’s administration building is nearly 18 times the size, sitting at 

10,592 square feet. The administration building also has a blue-roof to assist the green roof. The 

blue-roof uses a “smart drain” to close when a specified amount of water is being detained to 

slow down water runoff (Nola.com, 2021). This type of technology is more advanced and more 

expensive. The payoff time to implement a strategy like this atop the Columns Hotel would also 

be very lengthy due to its small capacity. The size of the roof played major issues in the financial 

aspect as it is not large enough to be effective when saving water or money each month.  

The green roof was also found to help build neighborhood resilience by strengthening the 

community through adaptation to environmental challenges. Neighborhood resilience was seen 

throughout the survey when asking the community about their thoughts on green infrastructure. 

Positive feedback was provided when asking if a green roof would influence their stay at the 

Columns hotel. This was great feedback to hear when being in a commercial business, as you 

want something to attract your customers. A green roof is a type of hands-on infrastructure that 

the community can enjoy. They provide examples of creativity and partnership with nature. This 

is done through their mixed-use features and aesthetic appeal. Many were also interested in more 

green infrastructure being implemented for other projects within the community. This was 

mainly because many of the participants were already aware of the harsh environmental factors 

New Orleans has been known to face. The survey represented how a green roof can allow the 

community to work with nature, rather than against it. 
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Applications 

Each building is unique, and what works for one may not work for another. Every 

projected cost and saving was calculated based on averages given to me by Hanging Gardens 

LLC. I was able to obtain more specific information about the Columns through the water bills 

given to me. Through my calculations, I found that green roofs are not very cost-effective for 

water bills in commercial spaces. However, this does not mean green roofs are not necessary or 

effective. Instead, it means we must be careful on the design and implementation of each system 

in order to deplete climate change risks.      

            The research that I have done investigates the Columns Hotel located in New Orleans and 

uses it as an example for other commercial spaces to be interested in the benefits of Green Roofs. 

The data I have gathered shows many costs and environmental benefits of green roofs in 

commercial spaces in New Orleans. Being such a new idea in the area, green roofs are also a way 

to spread awareness about harmful environmental factors. This can be done through tours and 

community outreach programming. The improvements that are used by the Columns and the 

Hanging Garden LLC can be translated into many other hotels that are exposed to extreme 

subtropical climates. 

Conclusion 

The city of New Orleans is and has always been surrounded by water. Water can be a 

resource to the city, but it can also be a potential threat. Due to climate change, there has been a 

major increase in storm exposure.  This study explored how green roofs could be used to stem 

the impact of these flood events in New Orleans, LA. Specifically, this study asked how green 

roofs affect flooding issues and water costs in New Orleans. Flooding in many areas, such as 
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downtown New Orleans, has been a significant issue since Hurricane Katrina. The creation of 

floodwalls was implemented in order to keep water from “drowning” the city, but they are not 

enough. There is an average of 63 inches of rainfall in New Orleans per year, and “...the need to 

secure resources for stormwater infrastructure improvements grows with each passing hurricane 

season” (Gonzalez, 2013).  

Beyond the floodwalls, the Sewerage and Water Board of New Orleans created a five-

year plan to contribute $2.5 million toward green infrastructure implementation in New Orleans. 

This means that the city spends around $500,000 a year on projects like the Green Roof that sits 

atop the Sewerage and Water Board building in downtown New Orleans. This was a federal plan 

designed to help “live with” water in the city rather than fight against it.  

Green roofs are a way to slow down water flow caused by major storms. Slowing down 

water flow helps decrease flooding that can damage the city and its already established water 

control systems. The cost of the Hanging Gardens project was around $324,000 and still is being 

funded for new implementations today. S&WB has also been able to fund other projects such as 

“Greenline,” an underground drainage canal. This space is also used as a public park, stormwater 

management, community gardens, and urban farms. Today, this system can collect up to 50,000 

gallons of stormwater and reuse it in nearby rain gardens and interactive surfaces (U.S. Water 

Alliance). 

Large historical and commercial spaces are common across New Orleans and are great 

spaces to establish this type of green infrastructure. It is hard to maintain funding for this type of 

project, especially in a commercial space, as these tend to be larger lot sizes. New Orleans is a 

growing tourist attraction that needs an eco-friendly innovation in the hospitality industry. These 

types of G.I. implementations also need to be “hurricane-proof.” The use of blue-roofs works 
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together with green roofs and corresponds to the extreme amount of rainfall that New Orleans 

experiences. The use of blue-roofs can slowly release the water that is captured by a green roof 

to reduce flooding. 

Future Steps 

There were some limitations in this work. I could not visit the S&WB green roof site 

firsthand due to COVID-19 restrictions. This made it extremely difficult to fully grasp what it 

takes to sustain a green roof in New Orleans. Future research can explore this topic in several 

ways. For example, in-person visits, observations, and interviews would help provide needed 

qualitative data to support the quantitative analysis. These data points could capture people’s 

desire for this infrastructure and how others interact with them daily.  

Beyond in-person work, future research could also develop a miniature model to 

represent the future implementation of a green roof on the Columns Hotel. This would help give 

a better idea of the scale of the structures that need to be implemented. Modeling will also help 

create an original vision to match the hotel’s historical characteristics. This form of energy 

modeling will help save money on implementing such a new innovative project.   

 Research into green roof applications in New Orleans is an exciting area. By continuing 

to develop these projects, we can work to make a more resilient New Orleans that may inspire 

other locations to invest in similar techniques. New Orleans could become a leader in green roof 

implementation and research. We have much to learn about these projects’ costs, benefits, and 

wider impacts. 
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