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Executive Summary 
 
The City of Elk River has expressed interest in installing a green roof on a building at their 
wastewater treatment plant, primarily as a demonstration project and with secondary benefits in 
reducing stormwater runoff and reducing the urban heat island effect.  We approached this by 
researching green roofs and the associated costs, maintenance needs and materials required to 
construct a green roof. There are a myriad of options when it comes to building a green roof, 
from hiring a contractor to custom-ordering materials to building it without professional help. 
Each option has its own advantages and drawbacks, discussed in detail in this report. But 
installation is not the only step to a successful green roof. After installation, the plants need to 
be properly watered and cared for. It is also important for the plants on the roof to be relatively 
low maintenance and not have large water requirements, since the employees at the treatment 
plant have other duties than looking after the green roof. In this report we have made 
recommendations based on what we know about Elk River’s needs based on our research on 
green roofs.  
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Introduction 

Through the Sustainable Communities Partnership of the University of St. 
Thomas, our Environmental Problem Solving class has partnered with the City of Elk 
River to explore the costs and benefits of installing a green roof at the wastewater 
treatment plant. Not only will this be the first alternative treatment system on city  
property, but the green roof will provide opportunities for teaching residents about 
stormwater management, and serve as a focal sustainability project for the city.  

We have done extensive background research on the importance of green roofs, 
the type of materials needed to build a green roof, the approximate price of installation 
and the overall maintenance that is needed to keep the roof functioning well. We 
contacted multiple people such as roofing contractors and green roof installers for 
expert advice on this project. All of us completed a ten-hour online course on green roof 
design9, which gave us extensive information on how green roofs work and what is 
necessary to build a green roof. Using all of this information, we have prepared this 
report based on the various questions that could arise while explaining the green roof. 
Overall, we have the confidence that this green roof will be the start of a great push 
toward sustainable living and be an example of the future of water treatment 
alternatives.   

What is a green roof? 

A living roof or green roof is a roof of a building that is first covered with a 
waterproof membrane and then completely or partially covered with vegetation that is 
kept alive by a growing medium, or soil.  

What the benefits of green roofs? (Why would we want plants on our roof?) 

There are many benefits that come from having a green roof. The first benefit is a 
50-60% average reduction in stormwater runoff due to the plants absorbing rainwater 
and allowing the water to evaporate back into the air.8 Polluting particles traveling in the 
air are absorbed into plants during rainfall , which ensures that these polluting particles 
do not enter the water systems due to stormwater runoff.8 Air quality is also improved 
due to plants reducing carbon dioxide in the air and the production of oxygen during 
photosynthesis.8  Green roofs are known for their ability to perform as roof installation, 
which lowers the heat entering the building below the roof. Poorly insulated roofs can 
lead to overheating of the space below them, which increases the use of high energy air 
conditioning system.8 A combination of plant processes (photosynthesis and 
evapotranspiration) reduces the amounts of solar energy penetrating the roof base 
membrane, which lowers the overall temperature of the space below.8 
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Green roofs serve as wildlife habitats through their ability to act as a food source 
for birds and butterflies as well as being a space for bird and insect nesting habitats, 
which leads to an increase in biodiversity.1 Biodiversity improves the productivity of an 
ecosystem which brings many health benefits such as reducing allergies and asthma.5 

The roofs can also serve as an educational/demonstrative space about both plants and 
correct green roof practice. This is especially important at Elk River where this green 
roof will be the first public green roof in the city where it can serve as an example for 
others interested in sustainable alternatives.  

 
Are there different types of green roofs? 

There are two types of green roofs: Intensive and Extensive. Intensive green 
roofs have a large plant palette and have a 12 cm-35 cm substrate. These types of 
green roofs have a “parklike” appearance and are high maintenance. Extensive green 
roofs have a more limited plant palette, composed of drought resistant plants (e.g. 
sedums), and has a 10 cm substrate. These green roofs require less maintenance and 
have limited public access .1  

Intensive Green Roof                  Extensive Green Roof 

 

(http://recovergreenroofs.com/project-breakdown/) (http://www.greenrooftechnology.com/green-roof-blog/extensive_verses_intensive_-_what_would_you_choose) 

What are the parts of our green roof? 

There are multiple components of a green roof that contribute to the roof working 
properly and efficiently. The first part of a green roof is the waterproof membrane that 
prevents waters from leaking into the roof and also prevents roots of the plants from 
growing into the roof itself. This can be heavy-duty pond liner or polyvinyl chloride 
material. A liquid waterproofing process could also be used, which is the best option for 
ensuring waterproofing and root resistance. After the waterproof layer comes the 
drainage and storage layer. This is a perforated or dimpled plastic sheet that stores 
rainwater for the vegetation. This layer also assists in preventing roots from entering the 
waterproof membrane. A filter fabric is added next, which keeps small particles from 
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clogging the drainage system. Since the roof at the Elk River plant is already slanted, 
we will not need the regular drainage system that flat roofs need. The next, and most 
variable part of the roof is the substrate mixture. The substrate, or soil, needs to be at 
least 3 inches deep and it has to be lightweight. The substrate we want to use for this 
green roof needs to be a mixture of native soil and an organic additive, such as wood 
chips or sand. This mixture will ensure that the plants will have enough nutrients to stay 
alive for a long time in both summer and winter. The last part of the green roof is the 
plant and vegetation, which we will talk about next in this report.  

 

  

 

 

 

 

 

 

   

  Layers of Green Roof: http://www.lid-stormwater.net/greenroofs_specs.htm 

 
What kind of plants do we put on our green roof? 

 Plants on a green roof struggle with the root space available to them and drought 
resistance. A small amount of substrate calls for a smaller root structure, and an 
irregular watering schedule means the plants should be fairly drought resistant.  

 This narrows down the options for plants for the roof. Our Elk River partners 
expressed interest in using native flowering plants, which narrows the field further. 
Native plants are somewhat problematic for green roofs as Minnesota natives often 
react to drought by sending their roots further into the soil. These plants would obviously 
run into problems on a roof with a growing medium of approximately four inches.  

There are some native alternatives to sedum for green roofs in Minnesota. 
Recent research has shown that prairie plants native to Minnesota send their roots out 
horizontally as opposed to vertically when in a setting similar to a green roof.3 With this 
in mind we can explore some native flowering plants that would work for the specific 
green roof we are looking at in Elk River.  
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 Sedum is a common option for green roofs around the world, and is the main 
plant component of the roof on top of the Target Center in Minneapolis. In fact most 
succulents are good options for green roofs due to their drought resistance and their 
shallow root systems. Sedum in particular have been shown to survive up to four 
months without water. Temperate Minnesota has more than enough rain for a succulent 
like sedum. Unfortunately there is no native sedum species to Minnesota.6  

 

Pasque flowers, or Anemone patens is a 
purple flowering native that gets about a 
half foot tall. It blooms from April to May 
and needs a fair amount of water. 6 
 

 

Field pussytoes (Antennaria neglecta) 
bloom from April to June, have small 
white flowers and gets about a half-foot 
tall. 6 
 

 

Blue Grama Harebell, or Bouteloua 
curtipendula can get as tall as a foot and 
is a good coverage grass that needs little 
water.6  
 

 

Pennsylvania Sedge (Carex 
pensylvanica) is another good ground 
coverage plant that gets about a half foot 
tall. 6 
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Prairie Smoke (Geum triflorum) has 
beautiful smokey red flowers which bloom 
April to June and reaches about a half-
foot in height.6 
 

 

 

Although native plants are not as ideal as many succulents and need more water 
and maintenance (keeping in mind that succulents need almost no water), this list 
provides a good native alternative to our Elk River partners from the boring sedum 
beds. Keep in mind there are many more native plants suitable to green roof conditions, 
these listed are simply the plants we think would work best at Elk River. Native plants 
have recently begun to be grown with more success on Minnesota green roofs. In 2009 
the Target Center received a green roof with 16 different species native to Minnesota 
prairie bluffs. The Minneapolis Library and St. Paul Fire Station Headquarters also have 
green roofs with native plants.2 We recommend a mix of the two; the native plants, 
especially the field pussytoes and the prairie smoke, with a nice “mat” cover of sedum to 
fill in gaps and limit water needs.  

Can we set up the green roof ourselves?  

Green roof self-installation is definitely a possibility. After the materials are 
obtained from a green roof supplier, the roof can be installed by people on site, ensuring 
that the installers are using proper safety techniques. According to The Minnesota 
Occupational Safety and Health Act (MNOSHA), all personnel participating in roof 
installation must use a harness to ensure that no one falls from the roof.7 The other 
option would be contacting contractors that could help obtain materials and install 
themselves. These contractors would be recommended or contracted by the green roof 
suppliers. Most of the people we contacted suggested using LiveRoof® for roof supplies 
and help with installation. LiveRoof is especially useful as they can come to the roof site 
and make an installation grid that fits the need of that roof, then provide their signature 
“trays” that they install themselves. LiveRoof claims on their website several other 
advantages, including:  

● Adds only 10-12 lbs extra weight per ft² 
● Certified for green roof installation 
● Installation Experience  
● You have someone to carry the warranty  
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● Trays are guaranteed to have no spaces between them, total coverage 
● Plants come pre-grown, avoiding delicate, heavy maintenance growth 

phase 
● They are insured to work on rooftops and have the proper tie-off 

equipment-  

   

Photo: Liveroof trays. http://ww1.prweb.com/prfiles/2011/01/27/37071/LiveRoofFullyGrownModules2b.jpg   

  

Photo: LiveRoof-lite roof.  
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What will the cost of the green roof be? 

The price of the green roof can vary due to the fact that the green roof can be 
installed manually or through a contractor. We contacted various roofing and green roof 
technicians in the hopes of finding a price range for the green roof supplies and 
installation.  Most of the people we contacted suggested that we use LiveRoof®1 for the 
supplies that are needed to install the green roof. The following pricing was provided by 
LiveRoof and previous installers of LiveRoof®2. The protective layer that prevents 
leakage is a loose lay white layer that is about 45 mm thick that costs about $0.50 per 
ft². The roofing trays that cover the entire roof cost approximately $15.00 per ft² plus $1 
per ft² for delivery. Installation of the green roof is an additional $15.00 per ft² and is an 
important variable to factor in when deciding how to complete this project. This also 
includes that perimeter roof edge that helps with water runoff and keeping LiveRoof 
secure. Irrigation is an important aspect of the green roof that is necessary for the 
success of the green roof survival. For $2.00 per ft², an irrigation system can be 
installed on top of the roof which consists of laying small hoses on the trays that water 
the plants equally and adequately.  

  

                                                
1 We	  decided	  to	  use	  LiveRoof®	  as	  an	  example	  of	  professional	  green	  roof	  suppliers	  as	  a	  model	  for	  price	  
and	  materials	  provided.	  There	  are	  other	  green	  roof	  suppliers	  that	  could	  be	  used	  as	  well	  such	  as	  Eco-‐
Roof®	  and	  Columbia	  Green®,	  but	  for	  simplicity,	  we	  used	  LiveRoof	  throughout	  this	  report 
2	  Mike	  Mehring,	  Sales	  Manager	  of	  Central	  Roofing,	  Minneapolis,	  MN,	  	  612-‐408-‐1400	  Conversation	  with	  
Mike	  happened	  on	  April	  14th,	  2016	   
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Component  Price  Price for Elk River 
roof (27ft by 30ft) 

Comments 

Roofing Trays $15.00 per ft² $12,150 This includes: 
LiveRoof Module 
(tray), Moisture 
Portals (areas 
where water can 
gather), LiveRoof 
engineered soil, 
LiveRoof plants  

Installation  $15.00 per ft² $12,150 Includes the 
installation of 
perimeter roof edge 

Delivery $1.00 per ft² $810  

Irrigation system $2.00 per ft² $1,620 Small hose built 
into trays, this is 
installed by 
contractor, not 
LiveRoof   

Total $33 per ft² $26,730  

 

*It’s important to remember that the area of the roof was taken using the complete roof 
measurements. When the green roof is actually being installed, there needs to be a 
space for the walk way and it needs to be built around the various mechanics on top of 
the roof. This won’t hinder any of the processes due to the fact that the installers just 
need to build around these barriers. Due this decrease in material, the area and price of 
roof will most likely be less than estimated. 

The other option for installing a green roof is completing the room without the 
help of a contractor. This option reduces the cost of the roof by taking away the 
installation fees and delivery charges. Building the green roof without a contractor takes 
away the guarantee that the green roof will be built properly and effectively. The exact 
price for the do-it-yourself green roof is hard to quantify because prices can vary based 
on the supplier. The following prices are estimates of the materials needed to build a 
basic green roof taken from various sources listed in the table below.  
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Material Price  Comments Source 

Waterproof 
membrane 

$1,320.00 Laticrete sheet 
membrane, 108 sq 
ft at $165.00 per roll 

http://www.contract
orsdirect.com/Laticr
ete-Hydro-Ban-
Sheet-Membrane-
Full-Roll 

Drainage Layer $930.00 Drainage system, 
400 RB, 200 sq ft at 
$186.00 a roll  

http://www.bestmat
erials.com/detail.as
px?ID=21065&gclid
=CNP00-
nXr8wCFQhkhgod
NOAJAw 

Filter Fabric $129.00 Nylon septic fabric 
drain guard, 4,500 
sq ft at $129.00 a 
roll 

http://www.homede
pot.com/p/36-in-x-
1500-ft-Nylon-
Septic-Fabric-
Drain-Guard 

Soil $2,430 Growing medium needs 
to be mixed with a 
specific amount of 
topsoil, organic matter 
and inorganic matter. 
The soil would need to 
be created by a green 
roof provider. The 
average price of 
growing medium is 
$3.00 per sq. ft.  

http://www.greenro
ofs.com/Greenroofs
101/faqs.htm 

Plants $4,860 1 gal. Angelina 
Stonecrop Sedum 
plant at $19.95 for a 
4”x 10” plant *This 
is the average price 
for various plants 
that we could use 

http://www.homede
pot.com/p/OnlinePl
antCenter-1-gal-
Angelina-
Stonecrop-Sedum-
Plant-
S12213/203084733 

Total:  $9,669 
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What kind of maintenance is required for a green roof?  

Although green roofs are built to be self-sustaining when installed, watering and 
weeding may be required when the roof shows signs of excessive drought and 
infestation. Both of these can be limited, however, with proper planning and cooperative 
weather. Plenty of ground cover ensures that weeds cannot grow and Minnesota’s 
climate already lends itself to a somewhat reliable watering schedule. LiveRoof® plants 
come pre-grown and provides maximum ground coverage, limiting weed growth. A 
benefit of using native plants is how they’re used to fluctuations in a temperate climate, 
meaning they’d have less trouble coping with Minnesota precipitation rates.  

Other maintenance would include checking on the membranes to ensure there is 
no water leakage and that the substrate is contained. Replanting is limited because the 
plants are all perennial, but death or disease could call for new plants. Any leaves that 
accumulate during the fall should be raked off before winter, as to prevent plant 
smothering. No winter maintenance is required, as the plants are perennial and can 
withstand winter 

One common mistake for certain roofs is not having a regular maintenance plan 
in place, resulting in the roof not being checked for months and letting any potential 
minor issue grow exponentially. A simple weekly/monthly check on the roof would be 
ideal, which would possibly be mundane due to the roof being visited for treatment-plant 
purposes.  

 

Can wastewater from the Elk River wastewater treatment plant be used to water 
the green roof? 

According to the Minnesota Pollution Control Agency (MPCA) water used for the 
irrigation of residential landscape, parks, playgrounds, school yards or golf courses 
cannot exceed 2.2 MPN/100 ml of Total Coliform and a 2 NTU daily average, with a 
maximum turbidity of 10 NTU daily. This would require extensive filtration and 
disinfection, something the Elk River plant is not currently equipped to do.4 The amount 
of water that is needed to water the area the green roof will occupy would be small, 
especially when considering annual rainfall and plants that are already adapted to 
Minnesota’s climate, so the additional energy, labor and money that would be needed to 
treat the water to this extent would not be worthwhile.  
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Conclusion 

 Green roofs have many benefits, from cleaner stormwater to increasing 
biodiversity. In Elk River specifically, not only will the roof clean the stormwater that 
lands on the roof, but it will also serve as an educational and demonstrative tool for the 
rest of the City. Sedum is often the go to plant for green roofs, but native pollinators 
from Minnesota are viable and have been used on other roofs in Minnesota with 
success. The price of the green roof is dependent on the type of green roof, the type of 
plants/soil and the choice of if we want a contractor to build it for us. Overall, the green 
roof gives many benefits to the Wastewater treatment plant and Elk River as whole 
including the fact that this roof will be a teaching opportunity to the community learning 
about sustainable options. We hope that this report gives you the ability to create a 
green roof that benefits the city of Elk River and hopefully this is the start of many great 
sustainable project to come in the future. 

 

Sources 

 *In addition to the sources listed below, the Minnesota Pollution Control Agency 
is a wonderful place to find information on stormwater, green roofs and other related 
information. Gertens Greenhouses and Garden Center and Bachman’s have also both 
been excellent resources. Both stores have extensive plant lists with detailed 
information about each plant and can help with other aspects of a green roof. Mike 
Mehring, who works for Central Roof in Minneapolis, has a lot of knowledge on this 
subject and would be a great source for furthering this project.  
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