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II. Executive Summary 
 Taking a hard look into green roof  systems can be a potential positive across WMU's 
campus.  With conventional black roofs like majority of  roofs at WMU, they do not offer many 
benefits besides cost. Exploring green roofs and other potential options for energy savings and 
storm-water management could help promote sustainable actions across campus and even help 
influence more sustainable projects. After completing our research, we have come to the conclusion 
that green roofs can definitely be highly beneficial in select cases. The benefits need to be taken into 
account, and weighted against cost effectiveness.  
 Other options that have been discovered for WMU's roofs could be black roofs, white roofs, 
or photovoltaic roofs. These other alternatives could possibly be a better choice for what Western's 
goals are in achieving what sustainable action may be most appropriate on a building. This research 
of  green roofs and other viable options leads to taking what we have learned by giving a possible 
option for what could or could not be done during the construction planning phases of  the new 
Goldsworth Valley Dining Hall.   
 Depending on the situation, green roofs do have the most benefits out of  the alternatives 
that have been discussed. It would certainly be the most appropriate option for a building that has 
not already been constructed. For buildings that have already been built, the issue for green roof  
construction is wondering if  the current roof  structure can support a green roof. The other main 
issue is the high cost of  green roofs. Even though green roofs do provide the most benefits, there 
needs to be an efficient amount of  funds to get the project going.  
  For the continuation of  this project, more time should be spent to compare roofs with 
other green technologies that could possibly use the space. Also, being able to find new data from 
current green roof  systems such as water retention and energy savings can help discover if  green 
roofs have a possible use at Western's campus. 

 

III. Introduction 
While researching green roofs, we were able to 

determine that there are many different types and 
characteristics of  green roofs. There are two categories 
that most fall under; Extensive and Intensive. Under 
those two categories, the green roofs share the same 
makeup when it comes to structure. The vegetation is 
what everyone can see when looking down at a green 
roof. Under that is the growing medium that the 
vegetation grows in, followed by the drainage and root 
barrier level. Next, comes insulation followed by another 
root barrier and under that is the roofing membrane. The 
structural support is what sits directly on the top of  the 
building's roof. The figure below shows how green roofs 
are composed. 

Extensive tend to have less depth of  growing 
medium to house smaller less extensive plants. The 
growing mediums on extensive green roofs are usually 
less than three inches in depth. Typically the plants atop 
an extensive green roof  are sedum due to the low maintenance cost and issues. Sedum are plants 
that grow in a wide variety of  soils and conditions which make them good for using on the top of  

(American Wick Drain Corp) 
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roofs. They can also handle long periods without needing large amounts of  water, so if  irrigation is 
a question of  whether or not to add to the design, it can be taken into consideration of  the location 
and the average annual rainfall (National Gardening Association, 2014). Benefits that come with 
extensive green roofs are less cost, as well as less structural roof  support on the top of  the buildings, 
which would make the payoff  time of  using them much shorter than the intensive green roofs. 
Intensive green roofs on the 
other hand tend to have more 
variety of  plants that can be 
grown. Typical growing 
medium of  intensive green 
roofs are greater than seven 
inches in depth and some 
even reach as much as 24 
inches in depth. Some roofs 
like one seen in the UK, have 
trees that are planted on the 
top of  buildings (see image 
below). (Green Flat Roofs, 
N.d) For an aesthetic value, 
that would be huge. Being 
able to grow trees on the top 
of  buildings could enhance 
not only the beauty of  cities, 
but could also aid in 
producing local produce for consumers. One benefit from using an intensive green roof  is a much 
wider variety of  plants that can be used atop buildings. Trees offer so much more ecological benefits 
than smaller plants, but also come with much more maintenance. Another drawback of  using 
intensive green roofs is that there is much more weight per square foot on the roof. That entails 
more structural strength to be added to the building, which makes the payoff  time of  using them 
greater. 

 

IV. Methodology and Data 
At the beginning of  the project, the idea was to have the chance to install a green roof  on 

the southwest corner of  Wood Hall. As a group we realized that there were multiple issues with this 
idea. First off, we were looking for solutions instead of  looking for a problem on Western’s campus. 
We used Wood Hall and assumed there was an issue and that it needed to be solved. Little did we 
know, is that there would be more problems in trying to put a green roof  on Wood Hall when there 
is already solar panels present and there would be issues with the current roof  structure when trying 
to install a green roof. Going through these errors of  judgment, our group then turned to 
researching green roofs and other viable options for buildings in relation to environmental 
management. This research lead to taking what we learned by giving a viable option for what could 
or could not be done during the construction planning phases of  the new Goldsworth Valley Dining 
Hall. 

Currently plans are being set to work on a dining hall near Goldsworth Valley Pond. This 
brand new dining hall will serve hundreds of  students every day and will also be visible from a few 
of  the nearby dorms. To help combat issues of  storm water and energy conservation in the building, 
a green roof  could possibly have a positive impact on the surrounding environment, the building, 
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and the students and staff  who are there every day. Our research on other viable options, such as 
solar panels and white roofs, can create a positive impact on the energy use in the dining hall, but it 
does not hit on the important factors that affect the surrounding environment. Also, the discussion 
with the landscaping team that maintains the green roof  on Sangren Hall gave us some great 
feedback about the positives and negatives that occur with maintaining the roof. 

In regards to Sangren Hall, our team had a talk with Janel Grella (Gardener) and Aaron 
Dykstra (North Region Supervisor) who work in landscaping services at WMU. Also talking with 
John Aleck, a LiveRoof  representative, he tells us how their modules work and how they differ from 
conventional green roof  systems. Instead of  mass planting over a large space and having to wait for 
them to grow and fill the space on the roof, LiveRoof  uses individual modules that produce instant 
“green” results. Also with the module system used, it is much easier to access mechanical equipment 
on the roof, unlike other forms of  green roofs. Not only that, but if  a section of  roof  were to die or 
have troubles, then the individual module can be replaced. 
Other Possible Practices- Solar Panels, White Roofs 

There are other alternatives when it comes to having more energy efficient roof  tops. 
Sustainability is a major factor when it comes to choosing the best option for roofing. Will the 
option chosen help only the building in its energy cost, or does it have the opportunity to help the 
city as a whole? With conventional black roofs like majority of  roofs at WMU, they do not offer 
many benefits besides cost. They are unpleasant to look at, and offer no long or short term 
paybacks. With white roofs, they reflect more light which helps with summer air conditioning costs, 
as well as keep the roof  cooler. They as well as black roofs do not offer any type of  water retention 
or energy capturing benefits. Photovoltaic roofs offer shade to help keep the roof  cool, and absorb 
solar energy to convert into electricity. Green roofs may be more expensive than some of  the other 
options, but they also offer more benefits. They absorb water to help decrease water runoff, give an 
aesthetic value to a roof, and offer added insulation to the roof  to decrease heat loss. Implementing 
a green roof  has that benefit due to its ability to capture rain water and slow its process of  water 
runoff  into nearby streams and lakes. 

 

Roofing Options Available and Their Benefits 

Black Roof Low Albedo-- High 

Temperature 

 

White Roof High Albedo-- Low 

Temperature 

LEED Credits 

Green Roof Shading, Insulation, 

Evapotranspiration, Storm-

water retention 

LEED Credits, local, state, 

federal tax credits 

Photovoltaic Roof Energy Production, Shading LEED Credits, local, state, 

federal tax credits 

                                (Modeling Roof  Reflectivity, Scherba, 2011) 
 

Energy-It is possible to earn up to 15 LEED certifying credits by installing a green roof  
atop a building (Kula, 2005). 

Due to an increasing amount of  impervious surfaces, such as concrete and roof  tops, 
replacing green surfaces, such as grasses, hydrology in some places is becoming a real concern. Water 
running in concentrated flows, moving at much faster rates can overwhelm storm water systems, and 
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can cause high rates of  erosion. With green surfaces, water is absorbed, and slowly released back 
into the environment, and pollutants are filtered out. Green roofs are not an exception. Green roofs 
absorb water, the amount depending on the extent of  the roof, its plants and its soil layer, and 
slowly release the water over a much longer period compared to a regular rooftop. Depending on the 
scope and extent of  the green roof, this can have a major impact on the storm water runoff  in the 
area, and can help ease the burden to hydrological system that are unequipped to deal with high 
volumes of  water moving at a rapid pace. This benefit, however, is highly limited, if  rainfall happens 
in too large of  volumes, or in too close succession, then the system will become saturated and stop 
absorbing water.  

Installing a green roof  onto an existing surface has the potential to increase the longevity of  
the existing roof. Temperature stabilization of  the waterproofing membranes by green-roof  
coverage may extend their useful life by more than 20 years; some green roofs in Berlin have lasted 
90 years without needing major repairs (Oberndorfer et al., 2007). With the minimal amount of  
maintenance during the post construction of  a green roof, the potential reductions in costs for the 
building as a whole can be very high. 

In regards to the aesthetics of  a green roof, it does not just create a beautiful view on the 
landscape, but it can also have positive health effects on the people who are able to see the green 
roof  every day. Several studies that have shown health benefits related to experiencing nature have 
been based on opportunities for noticing and observing it, rather than on performing activities in 
nature (Velarde et Al., 2007). Being able to view a natural scene in an environment, such as WMU’s 
campus could benefit students and faculty greatly. Having the view of  a green roof  right outside of  
your window could have a positive effect on your health and get you motivated.  Most of  the health 
findings related to the urban/nature and landscape/no-landscape comparisons, where views of  
nature were found to provide greater positive health effects compared to urban views (Velarde et al., 
2007). For example, if  you could implement a green roof  on the planned construction of  the 
Goldsworth Valley Dining Hall, there could be a potential positive health effect on the students who 
live in the nearby dorms who have a view of  a green roof  instead of  the constructed black roof  that 
reside over many of  the buildings across campus. Also, the marketing value of  green roofs is an 
aesthetic value. Using “green building” techniques provide tremendous value to private enterprise, 
universities, and cities in attracting clients, students, faculty, and tourists (Oberndorfer et al., 2007). 
The aesthetics of  a green roof  do not solely depend on the positive impacts of  viewing a beautified 
landscape can hold, but also reflect on an institution or universities beliefs towards sustainable and 
green practices. 

There can also be some drawbacks in deciding whether to use the green roof  technology or 
not. One of  the main deterrents of  deciding to install a green roof  on a building is the initial cost. 
Using the models provided by LiveRoof, most are around 20 dollars per square foot. It may be more 
cost-effective to use a different technology on a structure if  the price of  a green roof  does not 
provide more than one benefit to the building. Results suggest green roofs are currently not cost 
effective on a private cost basis, but multifamily and commercial building green roofs are 
competitive when social benefits are included (Blackhurst et al., 2010). Even if  the initial costs are 
expensive, the social benefits, such as aesthetics, can outweigh the fact that installing a green roof  
can be expensive. There is also the energy savings that occur with a green roof. The amount of  
money that you save with a reduced energy bill could eventually pay for the green roof  initial price. 
Also, if  you are installing a green roof  on top of  an already existing roof, there may be large costs 
on refurbishing the existing roof. Being able to input plans of  a green roof  into the construction of  
a building is a more cost-effective way than trying to mount the green roof  on an already built 
structure. Furthermore, there would be required cost for the maintenance of  the green roof. It may 
be a minimal cost, but it is a possible expense when it comes to keeping the roof  maintained.  
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There are also other viable options in technology dealing with the benefits that green roofs 
can provide. Other technologies include living walls, white roofs, and insulation. To retain storm 
water other options such as rainwater cisterns and reclamation could be installed instead of  a green 
roof. These other options cover specific benefits that a green roof  can provide, but to not 
encompass the multiple positives that they can provide. It may be more cost-effective to go with 
white roofs if  the action that you want preformed is reflecting the suns radiation back into the 
atmosphere during the warmer months. If  there is a need to focus on more than one benefit, green 
roof  technology can be worth the initial cost in the end. 

 

V. Examples of Best Practice on Campus 
Green roofs as discussed previously help in a number of  ways, especially on the campus of  

Western Michigan University. Sangren hall is currently the only building on WMU’s campus that is 
equipped with a green roof. With benefits that come along with having a green roof, Sangren hall is 
designed so that different sections of  the green roof  are visible throughout different locations in the 
building. Whether you are sitting in a conference room during a meeting on the third floor, or 
waiting for an advising appointment in the Department of  Sociology, the different sections of  the 
green roof  offer an additional aesthetic view of  WMU’s campus. 

Although Sangren Hall’s green roof  is the only one of  its kind at WMU, it offers many 
amenities. The main variety of  plants on the roof  is sedum, which are the most popular type of  
plants used nationwide due to the low maintenance cost and issues. Sedum are plants that grow in a 
wide variety of  soils and conditions which make them good for using on the top of  roofs. Even 
though the green roof  atop Sangren hall has irrigation during a damp season, the plants can likely go 
without turning the irrigation on (National Gardening Association, 2014). 

Western Michigan may not have the most green roofs of  any college in the United States, but we 
do consider our university a leader when it comes to sustainability. With endorsements and sponsors 
from the ACUPCC (American College and University Presidents Climate Commitment), AASHE 
(Association for the Advancement of  Sustainability in Higher Education), and Clean Energy 
Coalition WMU is truly a leader in the practices of  sustainability and green roofs could further that 
legacy with the university (Western Michigan University Sustainability, 2014).     

 

VI. Examples of Best Practice on other Campuses 
When it comes to other campuses, Western Michigan has fallen behind in the green roof  

market. Michigan State University has eight green roofs and also house a research facility (MSU 
Green Roof  research facility, 2013) Getting a program that is the level of  Michigan State's would be 
interesting to pilot at WMU so that we could grow different varieties of  green roofs and see what 
types grow the best. Grand Valley State University has a total of  6 green roofs totaling a size of  
33,800 sq-ft (Grand Valley State University, 2009). Kalamazoo Valley Community College has two 
green roofs, one being 660 sq-ft and the other 6,100 sq-ft (KVCC Sustainable Moves, 2011). 

 

VII. Discussion 
 This section will mainly focus on the best way to exploit the benefits of  green roofs. Green 
roofs will be most beneficial to a building where its effects can be most efficient, most appreciated, 
and most cost effective. By selecting locations that utilize these benefits to their fullest, green roofs 
are likely to have the best results, and are most likely to be appreciated by the decisions makers. The 
last portion will be dedicated to discussing the Goldsworth Valley Dining hall plan, and how these 
benefits relate to that project specifically. 
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 Due to the added weight of  a green roof, it’s usually most efficient to incorporate one into 
the building plan of  a new building rather than retro-fitting an older building. The most efficient, 
and beneficial, way to incorporate a green roof  is on a building with a large portion of  the surface 
area being the roof  itself; for instance a building with one floor, rather than one with twenty stories. 
The more surface area a building has that is not part of  the roof, the less the building will benefit 
from the moderating effects a green roof  has on temperature.  
 Buildings in locations that have a heavy amount of  impermeable surfaces, and problems 
with storm water management, will utilize the storm water benefits much more than locations where 
they have well designed, and properly functioning systems in place. Either way the surrounding area 
will benefit from this, but it would be much more of  a selling point in locations experiencing 
problems with no ready solutions available; one can than argue about working toward a solution, 
instead of  exasperating the problem.  
 Aesthetics is a very exploitable benefit; again, if  it’s a twenty story building, it’s doubtful 
people will be looking down at it often. If  however is a low level building at the bottom of  a hill, 
with three different, high level, apartment buildings overlooking the new building, aesthetics is 
highly beneficial.  
 Green awareness is the last benefit to be discussed here. On a campus, such as WMU’s, this 
is a benefit. A culture that is working to better its effects on the environment is a much better 
audience for green roofs. It is possible to make the green roof  a small beacon of  what the school is 
doing to help make its campus more environmentally friendly. Also, it can also work to further green 
projects, and inspire people to be more environmentally conscious. 

  

VIII. Limitations and Analysis and Future Work 
We did this project as a comparison between green roof  technology and completely 

unused/modified roofs. We touched on the differences between green roofs and solar panels, but 
just peripherally. This focus can be a limitation; more time should be spent to compare roofs with 
other green technologies that could possibly use the space; solar panels and white roofs being two 
examples.  

Another limitation is the fact that green roofs are still relatively untested. Comparative data 
was hard to come by, and most green roof  examples were placed on brand new buildings with no 
data about energy use. More directly, WMU has only one green roof  on campus. This was an 
awesome opportunity to be able to talk with the maintenance staff, and learn directly from the 
people working with them, but more of  these sites could help in comparison studies. In the future 
hopefully WMU has more than just the Sangren Hall green roof, and those can be incorporated into 
future explorations into this study.  

 

IX. Conclusion/Recommendations 
 After our research we have come to the conclusion that green roofs can definitely be highly 
beneficial in select cases. The benefits need to be taken into account, and weighted against cost 
effectiveness.  
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XI. Appendices 
Current Contact List 
 

Contacts Used During Project 

Aaron Dykstra- WMU 
Landscape Services North 
Region Supervisor 

269-615-2908 
aaron.dykstra@wmich.edu 

 

Janel Grella- WMU Gardener 
Responsible for Sangren Hall 

269-387-2436 
janel.grella@wmich.edu 
 

 

John Aleck- LiveRoof  
Representative 

616-935-1980 
JohnA@LiveRoof.com 

 

Dr. Harold Glasser- WMU 
Director of  Sustainability 

269-387-0942 
harold.glasser@wmich.edu 
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