FAQ’s
What exactly is a green roof?

In their published roofing systems specifications, American Hydrotech defines it as “An area of planting/landscaping, built up on a waterproofed substrate at any level that is separated from the natural ground by a man-made structure.” In other words, it is a system of plants in soil on a drainage layer covering the top of a building that is already sealed-up, waterproofed, and weatherproofed. Green roofs are generally placed in 2 categories – intensive and extensive. Intensive green roofs are landscaped roof gardens that have been popular in urban areas for many decades. Extensive green roofs are roof enhancement systems made up of ground cover in only a few inches of soil or “engineered growth media” and often completely cover a roof. They are often referred to as eco-roofs, living roofs, or vegetated roofs. We also like to refer to extensive systems as performance green roofs since they are often installed for their ability to control heat transfer through the rest of the roof and also control storm water runoff.
What if it leaks?

It better leak! You don’t want a big swamp on top of your roof, unless you are intentionally designing a water feature into the system. Adequate drainage is a very important part of good green roof design.
But you still have a bunch of water up there. You’re telling me that none of that water is going to get through the roof?

YES! Before the green roof is installed, the roof is weather-proofed so well that it keeps water out of the building even when punished by strong winds, severe daily temperature swings, solar heating, freezing, UV degradation, severe rain storms, pollution, maintenance workers, algae, fungi, insects, and vermin like roof rats and snakes. Covering the existing rooftop with a green roof protects the waterproofing from ALL of these things, except the snakes.
What do I do about the snakes?

Get a mongoose.
Seriously, won’t the green roof actually attract animals and bugs?

To a certain extent. Birds may nest in it and a few kinds of bugs (including “good” bugs like butterflies) will be around but not nearly as many as in the landscaping surrounding the building. Raccoons and rodents run around on roofs with or without dirt and plants. We have never heard of a roof rat chewing through waterproofing membranes or composition shingles or tiles. We have never heard of rodents damaging a green roof.

Everybody knows that all roofs leak anyway. Won’t the green roof make it difficult and expensive to find and fix the leaks?

First of all, everybody also knows that 95% of roof leaks occur at flashing, joints, corners, protrusions, walls, and where maintenance workers walk on the waterproofing surface. A properly designed green roof allows maintenance access to all of these areas. If you are concerned about being able to easily get at the middle portion or seams of the membrane, install a modular system.
Doesn’t the roof need to be reinforced to support all that extra weight?

That depends on how deep a green roof system you want and if people other than maintenance workers will be allowed on the roof at any time. The lightest systems available are less than 2 inches deep and weigh less than gravel ballast, even when saturated. Typical low-profile extensive systems weigh about as much as gravel ballast and shouldn’t require reinforcement. If you want a roof garden with grass and shrubs up on the roof, you need a deeper system of 6 – 18 inches and then consider weight in the structural design. If the idea is for people to be up there, the roof has to be able to support so much weight that the green roof becomes secondary. 
Another note regarding weight: The load from a green roof is distributed rather than concentrated as with large planters. We often see 10 or 20 gallon planters with shrubs or trees on rooftops in urban and other areas where flat roofs are common. They put load concentrations close to 50 pounds per square foot on roofs that are often designed for only 20 pounds per square foot. Even if only 1 of these planters is placed on an unreinforced roof, the roof can be damaged. 
Don’t you need a flat roof to put plants up there?

No. An extensive system can be securely installed on any slope roof. It simply requires a different (not necessarily more expensive) engineering strategy. Many examples of green roofs on steeply sloped roofs exist throughout the world. 
Won’t the plant roots grow into the waterproofing and make it leak?

Most modern waterproofing membranes are the same as, or similar to, pond liners. They are resistant to all kinds of nasty pond things, including roots. If the waterproofing isn’t also root-proof, then an additional root barrier needs to be used with the green roof system.
But some plants, like bamboo, have roots that will go through anything! 

No they won’t, and that’s not really a question, is it? NO roots can get through a solid layer of polypropylene or polyethylene or EPDM or TPO or PVC or metal or properly cured concrete or a lot of other materials. 

How do I get a lawn mower up there to cut the grass?
What grass? There are about 40 thousand different species of ground cover you can use besides grass. If you don’t want to mow the roof, put something besides grass up there.

Then what kinds of plants should I put up there?

If you want to simply cover a roof with a light-weight, low-profile system, some of the 400 different varieties of sedum are favorites. They are succulents that require almost no maintenance and very little, if any, watering beyond existing rainfall. A truly professional green roof designer will work with local landscape architects, horticulturists, and nurserymen to ensure that the right species of plants are used.
So green roofs do not require any maintenance?

Pretty much. Unless, of course, you want a roof garden that requires maintenance, such as one with a lot of grass, shrubs, vines, or vegetables. Maintenance is usually needed during the first year to make sure that the plants are establishing properly and after that an annual inspection is adequate. There is never an excuse to eliminate a green roof because of maintenance issues.

What if poison ivy gets up there?

It is VERY unlikely that you will get poison ivy on your roof unless someone plants it up there since the seeds are not airborne. If poison ivy or any other undesirable plants start growing on the roof, they should probably be removed, just as with ground-level landscaping.

How much water does a green roof need?

That depends on the location, type of plants, and specific design of the green roof. When sedum is used in areas that get some precipitation year-round, it usually doesn’t need any irrigation. Even in dry climates, many plants can be used that require little water although some will go dormant during the summer when the foliage is most beneficial. For instance, in Phoenix, if sedum is used, it may remain green all year with as little as 1 ounce of water per square foot per day and can go without water for nearly a month. Note: Don’t spend $20,000 on an irrigation system for a small roof, unless you really want to.
How much does a green roof cost?

Like with anything else, it depends on how fancy a green roof you want, the building parameters, and how much shopping you do. A simple, high-quality, low-profile green roof can be installed for as little as $5.00 per square foot. (Remember that the green roof is above the waterproofing membrane, so the quoted cost does not include the waterproofing.) As with any construction element, you need to shop around to avoid paying too much. We have heard stories of ridiculously high prices being quoted for simple green roof systems.
What kind of warranty can I get with a green roof?

The materials used for green roof drainage and containment are often warranted for 20 – 30 years. The warranty for the soil and plants varies greatly and is usually determined by the system provider.

So it sounds like I have to hire yet another consultant and contractor to install a green roof. Can’t I order a green roof through the roofing company to ensure that the membrane is covered by a good warranty and get the whole thing through one source?
Sure. But convenience can come with a high price. Remember that the principal business of roofing manufacturers is to sell membranes and consult as waterproofing experts. Be careful and ask about any problems with green roof systems that they have sold.
What is the fire rating of a green roof?

No official fire rating has been assigned to a green roof in the United States; however, standards exist for green roof fire safety in Germany where 15% of the flat in roofs in that country are covered with vegetation. Common sense and a basic understanding of fire resistant materials tell us that green roofs are excellent fire suppressors when planted with succulents and other water retaining plants. A green roof is mostly inorganic soil, otherwise known as engineered growth media, which usually contains a certain amount of moisture along with the moisture held within the plants. With these properties, a green roof has greater fire resistance than concrete. In addition, if an irrigation system is installed, a source of water distribution exists on the roof that can be triggered by a fire sensor or alarm. Green roofs would have saved many houses in the Southern California wildfires of 2003.
A fire sprinkler system on the roof? But if it goes off you’ll get water all over the roof! How do you deal with that?

The same way we deal with it when it rains. (No joke, this was a real question from a construction specifier.)

Won’t the lightweight systems blow off the roof in high winds?

For most systems, the weight of a green roof should follow the same requirements as for gravel ballast. Some designs use a plastic mesh to retain the soil and can be secured to the roof in a number of different ways. If wind is of particular concern, consult a mechanical engineer who has investigated green roof soil retention methods.
Why would I want to install a green roof?
Besides the fact that they look really cool, they significantly control storm water runoff, reduce noise, and regulate the amount of heat moving through the roof system. In addition, green roofs can be used for education, farming, recreation, and creative advertising.
How much storm water is retained by a green roof?
Up to 100%. It all depends on the absorption and retention properties of the specific green roof design as well as the intensity, duration, and frequency of the rain storms. Any other answer is irresponsible or at least ignorant. A more detailed description for many locations should be supplied by the green roof system provider. 
How much energy can I save with a green roof?

It is total nonsense and absolutely irresponsible to answer that question with a simplistic answer like “15%” or “up to (plug in your favorite percentage here)”. Just as with any construction element, there is no simple answer and depends on the specific building project. The location, size, shape, window efficiency, wall insulation, air flow, and usage of a building all affect its energy usage. As far as the heat transfer through the roof is concerned, a green roof remains very close to the outside air temperature, holding the membrane temperature somewhere between the indoor temperature and the average outdoor temperature. Green Roof Innovations is the only engineering firm that has developed a universal model to provide comprehensive energy and temperature information for roof systems that include vegetated roofs.
What is the R-value of a green roof?

An R-value is a constant value describing thermal resistance of a specific material. Green roof energy characteristics are not constant, therefore you cannot describe the heat management of a green roof with an R-value. The thermal characteristics of a green roof are as constant as the outdoor air temperature and a few other inputs like sunshine and wind speed.
OK. But just, you know, approximately, what might the R-value be, within a range?

An R-value is a constant describing thermal resistance and green roof energy characteristics are not constant, therefore you cannot describe the heat management of a green roof with an R-value. 
Our building codes require a minimum of R-38 in the roof. What is the R-value of the soil and drain layers?
Between 0 and 38, depending on the depth, density and moisture content of each component.
Where can I get experimental data of a green roof’s heat transfer properties?

At this time, no comprehensive or applicable data is available. No environmentally controlled test facilities for characterizing the heat transfer properties of green roofs exist and we are not aware of any being planned.
