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Greening History 

Introduction 

Sustainable development is one of the major focuses in several countries today. Most 

people opt for sustainable constructions and designs to promote greener environments and 

safer environmental practices. The green roof is one of the major projects meant to promote 

sustainable development in the community. These are roofs that have been completely covered 

by vegetation due to deliberate intervention rather than neglect. Green roofs are becoming 

more prevalent in cities’ urban design toolboxes. They are a fantastic investment for cities since 

they generate an excellent return on investment. They are primarily employed in restoring old 

house roofs, where they aid in the preservation process. While an old building may not have 

new features, green roofs on historical preservation structures are becoming increasingly 

popular. It is common to renovate old buildings to incorporate eco-friendly design elements 

while maintaining their historic charm. Installing a green roof helps a building become more 

sustainable and efficient in economic use and monetary value. Choosing the suitable material 

and style for the home’s era is integral to historic roof restoration. However, some historical 

structures afford a unique opportunity to maintain the historical significance of the building 

while adapting it to modern technologies and environmentally friendlier options.  

Some of the costs involved in green room installation include installation and 

maintenance costs. Installation costs are paid to the company performing the work. They 

include the expenses of all goods such as labor, transportation, and equipment rental. These 

prices also include those associated with site preparation. A typical shingle roof for a 2,000-

square-foot structure in the State of Colorado costs between $7,200 to $12,400 (Home Blue). 

The huge variability can occur with the quality of materials, the complexity of the roof design, 

and the contractor’s experience. One major factor is the cost of labor which could be up to 60% 

of the price for the total project. Maintenance expenses encompass all costs associated with 

the maintenance that must be performed during the life of a roof system unless a complete 

refurbishment is contemplated. For the traditional covering, care entails repairing or replacing 

rooftop cover elements and, in the event of water penetration into the fundamental films (Feng 

& Hewage, 2018). The additional layers involved in interventions are typically restricted to 
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trivial areas of the roof clippings with infrequent occurrence if the top was installed correctly. 

Green roof upkeep varies depending on the form. However, conservation includes mowing, 

weed annihilation, soil conception, and spring-cleaning of rainwater collection and removal 

ducts for broad green roofs per year. It is also possible to utilize plant pruning and pest control, 

plant replacement, and irrigation system maintenance for severe or semi-intensive care at 

more recurrent infra-annual intermissions (four non-replacements of about 10% of PVC pipes 

per year and irrigation water).  

Building and site factors, stormwater regulations, and energy costs vary widely, but 

long-term savings from green roofs compensate for the upkeep expenses of these roofs. The 

more energy a building can save by having fewer floors, the better. The bigger the green roof’s 

surface area as a percentage of the total site area, the better the savings in stormwater 

management (Besir & Cuce, 2018). As stormwater restrictions tighten and green roofs become 

a viable mitigation option, these savings are projected to grow. Aside from increasing urban 

green in cities, green roofs also reduce building energy consumption and are an exemplary 

method for making buildings more sustainable. Adding green roofs to urban planning tools 

increases the need for cost-benefit analyses to help decide the best implementation approach, 

such as which plants to cover the top, what incentives are needed, and how large they should 

be constructed.  

Numerous local, provincial, and administration governments offer financial motivations 

to promote high-performance covering systems concerning energy absorbing characteristics. 

These incentives apply to interventions designed to improve the efficiency of the existing 

buildings and new building sites. Installing an insulated roof entitles the taxpayer to a tax credit 

of 65% of the expenses of installation and design over ten years (Besir & Cuce, 2018). This 

incentive would apply to both conventional and green roofs. Additionally, green roofs qualify 

for a 36% reduction on the cost of planting plants, up to a maximum deduction of $5000. 

Additionally, these inducements will increase public aid and reduce the lifespan rate of green 

rooftops. Although green roofs are expensive to install, adopting the plan in both commercial 

and domestic construction designs has many advantages to both the economy and the 
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environment. This capstone uses the Stanley Hotel as a case study for retrofitting a green roof 

and discusses the benefits.  

Literature Review 
 An understanding of the types of green roofs that can be installed is found in Figure 1 

and Table 1 below. They give a general overview of the types to consider when installing a 

green roof and the various layers involved with green roofing. This is found in the report by the 

United States General Services Administration from 2011 on pages 6-7. 

Table 1. Types of Green Roofing (GSA, 2011) 
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Figure 1. Types of Green Roofing (GSA, 2011) 

 

 

Conception  

Several researchers have documented information about green roofs for several 

centuries. Hanging Gardens of Babylon, built around 500 B.C., is the oldest known example of a 

green roof built several centuries ago. This building proves that the idea of green roofs existed 

for many centuries and is still conceived as a valuable tool on the road to sustainable design. 

The structure was erected on stones at the time, with tar along with reeds serving as lower 

protecting layers. The modernized design of constructing green roofs, on the other hand, was 

developed in Germany in the 1960s, resulting in the layering system used currently (Pérez et al., 

2020). While this method is quite common in Europe, it is only now gaining acceptance in the 

United States. Modernized green roofs are also different from those built in the past due to 

technological advancements. Soils, textiles, drainage plates, and mats are among the layers 

used to make today’s versions. The drainage systems distinguish these from prior versions by 
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harnessing the soil’s natural tendency to direct water in ways that aid in system maintenance. 

As a barrier between a home’s interior and the outside world, a roof is one of the essential 

parts of a house (Pianella, 2018). The roof protects one from snow, hail, rain, ice, trees, and 

debris if it is in excellent shape. If the roof is bad, one’s home may encounter leaks, mold and 

mildew, and other issues. Even a minor leak in the roofline can result in widespread water 

damage to important home systems. A decent roof improves the curb appearance of their 

property, which is one determinant of home value. If an individual’s roof is covered with moss 

and algae, sags, or is falling apart, it indicates that their home has not been properly 

maintained. A nice roof adds value to their home even if one is not selling it (Spala et al., 2008). 

Therefore, it is necessary to design a good roof to attract more people to like and adore the 

property.  

Establishing the Need 

There are several reasons why someone needs to invest in green roofing, both for the 

community and their own home. The quantity of stormwater must be controlled, and the 

burden on local sewer systems is reduced when a green roof is installed (Kim & Rafiq, 2018). 

Green roofs reduce the heat that buildings in urban areas transfer by covering several surfaces 

that create the most heat. Plants help avoid smog and dust and catch many toxins in the air 

(Vanstockem et al., 2018). Green roofs can be used as public places, like gardens or recreational 

places, for the benefit of the community. Since green roofs take time and money to design and 

install, their adoption in a neighborhood can result in a rise in jobs and revenue for local 

businesses. 

Global warming and general environmental changes in the current world are highly 

caused by the reflection of light and radiation of heat back into the atmosphere. Yang et al. 

(2020) argue that the increase of the urban heat island effect has resulted in issues such as 

global warming and greenhouse gas emissions. Due to the high impacts of these effects, there 

was a need to develop an applicable sustainable design that would counter these changes in 

the construction industry. Sufficient energy and environmental solutions are given to promote a 

better environment. Roofs, specifically, are envelope elements where sophisticated solutions 

can result in fundamental energy savings in any structure containing air conditioning or 
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enhance internal thermal conditions in buildings without. Green roofs are one such building 

item that offers a variety of benefits when water availability is not an issue (Al-Ghamdi & 

Mackey, 2019). The advantages of green roof systems have portrayed a lot of promise in 

lowering building energy usage. However, they have also been an immense help in reducing the 

urban heat island effect. Foliage hinders buildings from solar radiation and regulates the 

humidity and temperature of the indoor building environments, according to (Niachou et al., 

2001). 

Sustainable Roofing  

 When building a home, one of the most significant things to keep in mind is energy 

efficiency, which is also a crucial consideration when selecting a new roof (Feller, 2017). To 

appreciate the value of possessing an energy-efficient roof, one must first comprehend its 

advantages. Most homeowners conduct home renovation initiatives to increase their property 

worth. One gives their property an aesthetic makeover and an improved utility by installing a 

roof that provides smart energy performance (Feller, 2017). It is a benefit an individual may 

take advantage of even if they have no intention of selling their house shortly. Energy-efficient 

roofing systems reflect heat. Because the sun’s rays will simply bounce off the roof, one will feel 

less midday heat gain at home. They will not have to rely on their HVAC system as much to 

maintain a pleasant inside temperature. Homeowners are becoming more ecologically 

sensitive, so manufacturers must adapt. The use of HVAC systems is reduced with eco-friendly 

roofs, preventing the release of CFCs into the air (Feller, 2017). An individual saves money while 

helping the environment. Federal tax credits are available when a person installs an energy-

efficient roofing system. Energy-efficient roofs offer homeowners breathing room on their tax 

returns, just as they do with their energy bills. It is a wise investment for the discerning 

homeowner. 

 Most roof designs are highly influenced by their function. A green roof structure 

designed to hold stormwater, for example, might look vastly different from one designed to 

revitalize a hospital courtyard. There are intrinsic differences in the needed depth of the 

growing medium, the continuous maintenance program, and total costs, in addition to the 

subject of aesthetics (Cook & Larsen, 2021). In the structuring phase, the green roof’s location is 
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critical. The height of the roof above the ground, its exposure to the sun, its exposure to wind, 

and the shading offered by other buildings during various times of the day will all affect 

(Shafique et al., 2020). The overall climate of the area and the microclimate on the roofs ought 

to be considered. Views from and to the roof could also influence the placement of certain 

items for optimum effects. One essential element in deciding the sustainability and expense of 

a green roof installation is additional loading. When a green roof is included in the building’s 

basic structure, the extra loading can be easily absorbed at low costs. When a green roof is built 

on an existing building, the current roof’s carrying capacity will limit the design unless the 

owner is willing to update the structure, which can be a major expenditure impact. 

 Waterproofing is one of the most noteworthy features of a green roof system (Fabian et 

al., 2021). Not just for installation along with ongoing maintenance but also for hauling up 

materials, plants, and soil, access to the green roof site is essential. Before installing a 

membrane on an existing building, it should be thoroughly assessed to see if it requires repair 

or replacing. When the green roof is intended for utilization by tenants or the public, issues of 

access and exiting are elevated to a whole new level, from ordinary convenience to severe 

security and safety requirements. If fresh membranes are not applied, several producers of 

green roof systems will not offer a guarantee on the green roof system. The typical re-roofing 

cycle of 10-15 years affords a window of opportunity to study the possibility of installing long-

lasting green roofs. Green roofs can be installed on both regular and inverted roofs. When the 

current system is inverted, it should be determined whether the insulation should be replaced 

with a growth medium with an identical R-value (Barriuso et al., 2021). Proper drainage should 

avoid constant water contact and consequential damages when the insulation is kept. 

 Even though the green roof absorbs much of the rain, efficient roof drainage is still 

essential. Gravel skirts and, in some cases, weeping drainpipes must be used to protect edges, 

parapets, flashing, and roof penetrations caused by vents, skylights, mechanical systems, and 

chimneys. Due to continual contact with water or moist material, membrane leakage may occur 

when the drainage layer is too thin or when the routes to the roof drain tend to be obstructed 

(Susca, 2019). The plants may drown or decay if the growing media becomes sour. The green 

roof operator should ensure that the plant or sod layers do not slip and sag due to their weight 
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on roof slopes greater than 20 degrees, especially when wet. This can be prevented by putting 

horizontal strapping, either metal or wood, under the membrane or loosely placed on top. 

Support grid systems for green roofing have been devised expressly for this application by 

several green roof manufacturers. 

Extensive Building and Application of Green Roofs 

 Green roofs are applied in homes and outside the home environment. Calheiros & 

Stefanakis (2021) affirm that smart commercial buildings are increasingly incorporating living 

roofs or green roofs. This sector is expected to increase. Electro-chromic glass is a more 

advanced version of green roofs that has yet to be commercially accessible. The smart glass 

charges ions with a small quantity of electricity to adjust the capacity of light it reflects. This 

glass, in effect, colors at the peak hours of the sun and then returns to being transparent during 

the night. Insulated (doubled and tripled glazed glass), heat-absorbing tinted glass, gas-filled 

glazing, spectrally selective glass, and low emissivity coatings are some of the additional green 

architecture glasses (Palermo & Turco, 2021). Green concrete, an environmentally friendly 

concrete, is another popular trend. It increases sustainability’s three pillars: environmental, 

social, and economic benefits. Reduce, recycle, and re-use approaches, or any two processes in 

concrete technology, qualify some concrete as ‘green.’ The three main aims of the green 

concrete concept are to minimize greenhouse emissions of gases, decrease the utilization of 

natural resources like clay, limestone, shale, river sand, and natural rocks, and reduce the 

utilization of waste materials in concrete, which pollutes the land, air, and water. 

 Green roofing is grouped into two designs: intensive and extensive. The quantity of 

vegetation utilized differentiates these designs. Intensive green roofs can store up to 150 

pounds of vegetation for every square foot, whereas extensive green roofs can only hold 

twenty-five pounds (Jamei et al., 2021). Another element that sets these styles apart is the 

effort required to maintain them. As the name suggests, intensive green roofs require more 

effort to preserve because they require separating diverse types of plants and keeping an actual 

garden (Jamei et al., 2021). Extensive green roofs, on the contrary, are left to grow wild and 

free, taking care of themselves and requiring only yearly weeding and fertilizer. 
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 The intensive structure allows private homeowners to pick and select the flowers they 

want to be present, allowing them to create the style they choose. Because extensive green 

roofs are only entered for annual maintenance, they naturally overgrow compared to their 

intensive counterparts (Peng et al., 2019). This makes large green roofs more challenging to 

navigate, preventing people from walking through the spaces to enjoy the plants. Both green 

roofs employ a layering method that creates a foundation for those who plant by layering 

different soils, matting, and other components to keep nutrients, forcing waste by-products 

out. 

Importance of Green Roofs 

Various scholars have conceptualized several ideas to explain the importance of green 

roofs to the environment and the human community. On the rooftops, plants absorb 

substantial solar energy for biological functions such as respiration, evaporation, 

photosynthesis, and transpiration.  

Furthermore, when solar radiations, external temperature, and relative humidity travel 

via the vegetated area of the roof, the integrity of the underlying bare roof is protected. 

Moreover, green roofs reduce the temperature of the roof surface. Fabian et al. (2021) argue 

that the huge green roof erected on Reunion Island, primarily known for its humid tropical 

environment, reduced roof surface temperature. When a building has a green roof, the energy 

consumption is drastically lowered. Spala et al. (2008) affirmed that the percentage cooling 

load reduction for the entire building ranged from 14% to 40%, but the impact was much more 

significant for the floor right under the roof, with a reduction of up to 58 percent during the 

summer. In both cases, a minor rise and a reduction in heating load were seen during the 

winter. Furthermore, the reported reduction in heating capacity ranged from 2% to 9% for the 

entire structure and from 5% to 18% for the floor immediately beneath the rooftop (Spala et 

al., 2008).  

Green roofs can reduce the volume of noise that enters one’s home. The quantity of 

their roof exposed to the elements is minimized because it is covered by plants, enabling the 

roof membrane to sustain far longer than if it were not protected (Kim & Rafiq, 2018). Green 

roofs help people save money by reducing the energy consumed to heat their homes. Green 
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roofs provide fire resistance, which aids in protecting their home. Green roofs decrease the 

quantity of waste produced by a person’s home by using waste products that might otherwise 

end up in landfills and expanding the lifespan of various household items like HVAC systems 

(Calheiros & Stefanakis, 2021). By installing a green roof on their home, one will boost the value 

of their home by increasing the effectiveness of the appliances and making one’s home more 

aesthetically beautiful. 

Green roofs are associated with several advantages over normal roofed houses. They 

reduce the need for air conditioning and heating by shading, evapotranspiration, wind barriers, 

and insulation capacity. Energy savings will range with the roof system’s overall thickness, 

which can range from three inches to over twelve inches of substrate thickness for intensive, 

extensive, and semi-intensive green roofs. Aquatic in the substrate cools the construction’s 

edifice while also saving electricity by reducing the need for air conditioning. Summer comfort 

is enhanced with green roof stratigraphy. According to Francis and Jensen (2017), in a case 

study of a Genoa office building, they affirm that the annual economic advantage of complete 

and comprehensive green roof solutions is $0.19 per square meter each for heating and $0.28 

per square meter each for cooling. They also found that a large green roof provided a cooling 

benefit of $1.62 per square meter each year and $2.69 per square meter each year compared 

to a standard insulated roof option. The aesthetic appeal of vegetation and accessible green 

areas on top of buildings are two reasons greening systems boost a building’s property value. A 

green roof adds value to a home, ranging from 3.6% to 20% for a recreational and easily 

accessible green roof (Besir & Cuce, 2018). Increases in the value of green roofs vary from 5-

20% for intensive green rooftops to 5–8% for extensive roof systems. 

Limitations of Green Roofs 

Although green roofs are some of the vital achievements toward sustainable 

development, they also contain some limitations and negatives. Green roofs, however, are 

much more expensive than other roofing solutions (Drozd, 2019). One of the main reasons for 

this is the increased support required to meet the increased workload. Green roofs are 

unquestionably heavier, necessitating additional structural support. A green roof will normally 

increase the weight of an existing rooftop by 50 to 190kgs per square meter (Thomaidi et al., 
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2022). Even though some rooftops will have to be modified to manage the higher load, flat 

roofs are typically capable. There appears to be a lot of controversy about the exact level of 

maintenance needed for a green roof, but one thing is clear; it needs to be maintained. To keep 

it alive, one will have to put in some effort. One should treat their green roof as a garden, 

requiring watering, feeding, and weeding. One can either do it personally or hire another 

individual to do it for them. In any event, it is good to stay on top of this lovely green terrain. 

However, some companies are producing materials that help mitigate the required structural 

loads. A company named Reifa based in United Kingdom makes an extremely lightweight layer 

for a green roof system. The “Reifa Board System” is the substrate material on which the 

vegetation will grow. When fully saturated, this roof system will only be 7.37 pounds per square 

foot compared to the asphalt roofing shingle roofing system that can 3.05 pounds per square 

foot, and other green roofing systems which can range from seventeen to sixty-two pounds per 

square foot (Reifa, 2022). This “Reifa Board System” begins to approach not needing structural 

reinforcement when adapting an existing structure to a green roof system.  

 Some buildings’ roofs, along with load-bearing walls, are not sturdy enough to 

withstand the additional weight of green roofs. Extensive green roofs are thin, lightweight 

systems with a planting medium typically 2 to 7 inches deep. Intensive green roofs tend to be 

thicker (Pianella, 2018). Green roofs with a lot of vegetation typically weigh less than gravel and 

tar roofs. Green roofs that are densely planted, on the other hand, may necessitate additional 

stability. Another disadvantage of green roofs is the limited slope that may be utilized. Green 

roofs can only be put on flat or gently sloping roofs. Even though some green roof builders in 

Europe have planted turf on 45-degree elevations using unique erosion control measures, the 

highest allowable incline tends to be 25 degrees (Pianella, 2018). Green roofs may not be 

suitable for a traditional sloped roof. 

 Similarly, green roofs’ upkeep is time-consuming and expensive. Although larger roofs 

require less watering and fertilizing, they must be checked yearly to ensure that self-seeding 

plants are not present. Homeowners could save money by weeding, placing fertilizer, and 

watering the plants themselves rather than hiring a professional (Schärer et al., 2020). One can 

also save money by starting from seeds rather than purchasing seedling plugs and matting. 
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Plant roots can sometimes penetrate the waterproof membrane, triggering roof leaks and 

structural damage, even though most green roofs feature a root barrier layer. A yearly 

inspection to remove troublesome shrubs aids in reducing the probability of leaks forming (Luo 

& Zuo, 2020). Plants cannot grow large enough to create solid, deep root systems when they 

are grown in a shallow growing medium. 

Precautions  

Green roofs are sometimes prone to leaking. Discovering the origin of a leak and fixing it 

can be tough because of how complex the green roof assembly is. Green roofers can conduct 

flood examinations for leaks shortly after a roof is constructed or repaired (Andenæs et al., 

2021). Electronic charges used by leak detectors to determine the path of leaks back to the 

sources are available from some companies (Colbourne & Suen, 2022). Green roofs have 

various advantages, but it is also vital to consider the disadvantages. One can make informed 

decisions about whether to begin planting on their roof once they learn about the potential 

drawbacks.  

 

Methods 

 

Image 1. The Stanley Hotel. Source (http://hdl.loc.gov/loc.pnp/highsm.33392 

The current study involved a case study for a historic building- the Stanley Hotel. The 

research involved a secondary study on its roofing design where an analysis of the benefits and 

http://hdl.loc.gov/loc.pnp/highsm.33392
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advantages of the green roofs over the traditional roofs used in the past was performed by 

others. It also examined the cost used to implement the green roofs and the expenses used to 

maintain the roof system to ensure it was in good condition. Secondary sources that describe 

the history of The Stanley Hotel have been used to extract data. Several journals and articles 

explained the overview of The Stanley Hotel when conventional roofs were used to obtain data 

on how the hotel utilized its funds and how the temperatures were recorded using traditional 

roofs.  

 Other journals and articles that explain the performance of The Stanley Hotel after the 

implementation of green roofs have been used to obtain and analyze data. They have explained 

the cost benefits obtained upon implementation of green roofs. They have also explained how 

the temperatures changed comparing the two roofs.  

Background  

The Stanley Hotel was originally designed and funded by Freelan Oscar Stanley and 

named after him. Opening in 1909 in Estes Park, Colorado, the hotel helped turn Estes Park into 

a tourist destination (Colorado Encyclopedia, n.d.). The hotel is set in the beautiful 

mountainous scenery of Colorado. The hotel received much publicity after it inspired the 

Stephen King horror movie, The Shining, in 1977. The hotel is historic because it is at the 

gateway of one of the most famous and visited American National Parks, Rocky Mountain 

National Park. The hotel is also famous for hosting great names in history, such as John Philip 

Sousa, Molly Brown, and Theodore Roosevelt. Currently, The Stanley Hotel is one of the most 

historic American hotels on the National Register of Historic Places.  

Whenever a historic hotel needs renovation, it usually adopts a plan of excellent value 

that will preserve the historical aspects. Several elements need to be considered during the 

process of renovation. However, the most important variable that needs to be considered is the 

cost of the renovation in comparison to the value that will be realized from the innovation. The 

primary element in renovation is to increase the value of a property. A hotel renovation is not 

just about replacing things here and there; it is the definition of competition in the hotel 

industry. A hotel needs to be technologically furnished and freshened up to ambitious 

standards. Renovation is necessary because, without it, prospective guests will fade fast. The 
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changes that any renovation brings must be about significantly improving the guests’ 

experience.  

 

Results and Discussion 

 The Stanley Hotel is known for its’ uniqueness and the services they offer to its clients. 

Adding a green roof would increase the potential gains from this project. Upon any renovation, 

the hotel seeks good-looking and valued techniques to increase the hotel’s real estate value. 

Some of the renovation suggestions that the hotel has been in practice are green roof structure 

that makes the environment beautiful and iconic (Besir & Cuce, 2018). The hotel’s renovation 

upholds the competition of the hotel industry in the real estate at large.  

There are several benefits of the hotel having a green roof. Firstly, the green roof will 

have a significant visual impact on the hotel. Secondly, including plants will improve 

sustainability and add more décor to the hotel, at least in most parts of the year. Selecting the 

right plants will be critical for the overall success of the green roof (National Park Service, n.d.). 

The chosen plants must match the type of installed roof. For The Stanley Hotel, having red 

plants will be a key component, especially if the chosen plants will have bright blooming 

flowers. Also, sticking to local and native species will keep costs down for maintaining the roof. 

Utilizing native plant species will help mitigate the watering needs during high drought. Bright 

bloomy flowers will transform the hotel roof into a beautiful garden that will breathe with the 

change of seasons and bring a variety to the contrast throughout the various times of the year.  

 Green roofing acts as coverage of the inner side of the structure from the outer 

environment. The inner side is protected from the exterior world conditions like falling rating, 

direct sunlight, and other environmental aspects. Green roofing enables anybody under the 

roof to appreciate the air conditioning at maximum setting and reduces heating and cooling 

expenditures (Niachou et al., 2001). Global warming and emission of greenhouse gasses come 

from the urban heat island. In most constructions and architectures, there is a problem with the 

issue of global warming, which would instead be solved by finding better roofing techniques 

that will help reduce the amount of heat being absorbed inside the structures. Green roofing 
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has enveloped elements that help in energy conservation, which can be applied in all structures 

with air conditioning or buildings affected by internal heating.  

 

Actual Transformation Method  

The roof of The Stanley Hotel is a beautiful bright red color. This is, however, one aspect 

of the structure that is not of any historical value. Only the color is what matters to maintain its 

historical preservation status. The roof comprises asphalt shingles with a five-year lifespan in 

mountainous regions such as Estes Park. The author has worked in commercial roofing 

throughout Colorado and can attest to the conditions of thousands of roofs exposed to the 

variety of elements in this region. In fact, the Stanley Hotel has already begun to show signs of 

disrepair with pictures below from this article from 2018 by Elite Roofing, who performed a 

repair from a leak on this iconic structure. Therefore, The Stanley Hotel is an ideal candidate for 

a transformation on the roof.  

             

 

 

 

 The current renovation plan seeks to improve the hotel by utilizing green roof 

environmental techniques. Due to its redness, there is a need to transform the hotel roof and 

promote more sustainable development to ensure that the building follows more sustainable 

structures. It would allow for an environmentally friendly update while maintaining its historical 

Image 3. Elite Roofing 

Image 2. Elite Roofing 
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significance and look; the green roof would need to be made up of red in color plants. To 

maintain the historical significance of the hotel and the essentials of the background colors, it 

will be recommendable to use red-colored flower plants. Red flowers will maintain the red 

color of the hotel and ensure it employs a green environment at the same time. Thus, it will 

enable it to utilize all the necessary measures required for sustainable environmental changes. 

Moreover, the green roof technology will add more value to its tourist significance. It would 

also need to consider using local, native, and drought-tolerant plants that can withstand harsh 

winters and hot sunny summers. Such as on the roof of The United States Environmental 

Protection Agency Region 8 Headquarters located in Denver, Colorado. 

 

Image 4. “GSA Region 8 - United States Environmental Protection Agency Region 8 Headquarters, Denver, Colorado 
A 19,200 square foot accessible, extensive green roof installed on the new EPA headquarters (2006). Tests have 
shown an approximate 40% decrease in heat transmitted through the roof compared to the control roof (next door) 
and an approximate 85% stormwater retention rate for all ½-inch or less storm events. The green roof also reduced 
the size of the cistern in the basement, which allowed more space for parking.” (GSA, 2011) 
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Importance of the Transformation  

 At The Stanley Hotel, green roofing could be implemented, and thus, it increases 

benefits to the structures in terms of energy saving. Green roofs are important mainly because 

of water availability on the premises (Peng et al., 2019). Apart from the fact that green roofs 

help reduce energy usage, they also play a significant role in reducing urban heat island impact. 

The roofs have foliage that prevents the structures from direct solar radiation and regulates the 

amount of humidity and the general temperatures of the indoor environment of the facilities. 

The biological processes in plants require substantial solar energy for the procedures to occur. 

Thus, the green roof in Stanley will help reduce solar radiations, external temperatures, and 

relative humidity from reaching the bare underlying ceilings roofs temperature of the roof 

surface. 

Green roofs on buildings lead to a drastic reduction in energy consumption. Energy 

efficiency is a crucial aspect to look after when building any structure. It requires to be 

considered in the conserving roofs to be installed. The top should be energy conserving. Most 

people renovate the houses using green roofs to increase the value of the building. People 

owning buildings may decide to sell their property, and thus they first need to change the 

appearance and add an energy-conserving roof (Niachou et al., 2001). The intense sun rays will 

bounce back off the roof, and thus, less midday heat will be felt in the hotel rooms. Reliance on 

the HVAC system will not be necessary to maintain a better room temperature. The green roofs 

will also help reduce the release of CFCs in the air because it is eco-friendly and lessens the bills 

spent on using the HVAC system. 

Costs Incurred  

During the implementation of any green roofs, many costs would be allocated to 

purchasing the correct materials, to allocate costs for historic preservation permits, and 

engineering and labor costs. A considerable budget would also be needed to maintain the roof 

in superb condition. With The Stanley Hotel specifically being of such a large footprint, more 

than 10,000 square feet, the costs decrease, making this option more affordable. This can be 

seen from the United States General Service Administration Report on Green Roofs (2011).  
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 Figure 2. Green Roof Installation Premiums. (GSA, 2011)  

 

The table below compares The Stanley Hotel benefits between conventional and green roofs. 

 

Table 2. Stanley Hotel Roof System before and after green roof installation. (Carter, 2006) 

Conventional roofs (Before) Green roofs (after) 

The roof was made to last for ten years. 

Needed additional stormwater retention 

No market for emission reduction. 

No Energy Efficient benefits 

The roof was made to last for forty years. 

Green roof stormwater retention of 1.75”  

Less electricity was consumed 

Reduction of Urban heat island effect 
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Table Discussion  

   

Figure 3. NPV Cost-Benefit Analysis Results for Green Roofs (National and Local (Washington D.C.)) (GSA, 2011) 

 

 In Figure 3 above and Table 3 below, real estate values would experience an increase 

after the hotel adopted the green roof structure. While the initial investment would be 

substantial the cost would more than recoup over the roof’s lifetime. These value increases are 

based on the structure’s Net Present Value (NPV). The NPV measures the potential profit for 

investment by analyzing the expected value of future costs associated with the initial 

investment required to install the roofing system. A green roof structure is essential in 

modifying the real estate status to benefit the hotel. Not only would the return on the 

investment be seen as successful other factors such as CO2 emissions and absorptions would 

benefit this structure through an increase in energy efficiencies. Also, biodiversity would be 

another major benefiting factor in a project of this scale. But by far, the best benefit would 

become the overall real estate value of the project.  
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Table 3. Cost-Benefit Analysis Results 

   

 

Discussion 

Installing a green roof will be a great incentive for the historic hotel. A green roof is a 

great idea for a historic hotel like The Stanley. At the same time, installing a green roof will 

lower the temperatures of the entire building and the surrounding environment. A green roof 

will increase the hotel’s energy preservation efforts and be significant to increased biodiversity. 
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A green roof will be one of the most significant enhancers of biodiversity (National Park Service, 

n.d.). One significant consideration will be to preserve the hotel’s historical benefit by installing 

a green roof using vegetation that would be red to maintain the contrast of the current 

perception of the red roof and white facades. 

More people are becoming environmentally friendly. Therefore, having a green roof will 

make the hotel more environmentally friendly. This will benefit the hotel’s occupants and the 

surrounding community. This would add to already well-established traditions within the hotel, 

increasing the project’s overall value. Additionally, a green roof will add another purpose and 

meaningfulness to the hotel as it will join the list of premises that promote biodiversity. The 

costs include the development of the entire roof, from installing the waterproof membrane to 

the soil substrates that will sustain the planting. The soil substrates are, by far, the costliest 

ingredients of a green roof. Also, other important costs to consider are those incurred from 

planning, permitting, engineering, and labor. Additionally, on-site visibility and the availability 

of various equipment needed to install a green roof also significantly influenced the cost.  

 Generally, adding a green roof to the hotel will make the hotel aesthetic and increase 

the hotel’s value. Installing green roofs on historic buildings will significantly enhance the 

energy performance and sustainability of the building. (Hui & Yan, 2016). The Stanley Hotel has 

a significant opportunity for sustainability development. Therefore, re-innovating it to include 

green-design features will be a great incentive to preserve the hotel’s historic features while 

enhancing the energy performance and sustainability of the hotel. 

   

Conclusion 

Green roofs on historic buildings increase their energy efficiency, make them more 

environmentally friendly for the community and building inhabitants, and allow the facilities to 

continue serving a meaningful role while meeting today’s environmental standards. Green 

roofs’ lifecycle costs may be recovered in most markets worldwide. Payback times are smaller 

than the lifecycle of green roofs in mature markets and needs with average beginning expenses. 

Green rooftops have advantages that are significantly amplified with a bigger enactment size, 

such as the size of The Stanley Hotel. Governments can have a critical role in supporting green 
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roof buildings by offering enticements and initiatives that shift societal benefits to private 

stockholders, such as tax breaks and cash rebates. Green Roofs should be a wider consideration 

for any structure, including one of historical significance, as they could bring about new life in 

many ways to its’ history. Adapting a green roof to a historic structure can be extremely 

beneficial while still maintaining aspects of historical significance to the structure itself. As seen 

with The Historic Stanley Hotel, utilizing the correct color could maintain the look while 

providing all the benefits of a “green” roof. It would be a shining example of how one unique 

place could bring its history into the modern world with a significant environmental impact and 

statement.   
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