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Thinking Globally, Acting Locally

-The Role of  Carleton’s Green Roof in Sustainability Development Efforts

Sustainable Development

By July 2007, the Central Intelligence Agency has projected that the population of the United States will be approximately 301,139, 947. This indicates that the population is growing at an almost steady rate of 0.894%
; a population that in 2004 alone, consumed 3.717 trillion kWh of electrical energy. Keeping these figures in mind, the need for sustainable development becomes imperative in order to ensure a well-balanced interaction between our environment and us. Sustainable development has been traditionally defined by the Brundtland Commission as development that "meets the needs of the present without compromising the ability of future generations to meet their own needs”
. The concept of sustainable development is further broken down into discourses on environmental, economic, social and political sustainability. This essay focuses on initiatives for environmental sustainability; specifically the implementation of green roofs as a step towards minimizing further degradation of our environment. There have been many green roof projects implemented on both the national scale, as well as on our very own local campus. For example, the Carleton Green Roof Project, constructed in 2005, is one instance of a local effort towards sustainable development. 

This essay  extensively discusses Carleton’s Green Roof project as well as assesses the costs and benefits of implementing green roofs in general. 

Background on Green Roofs


A green roof is typically defined as a roof of a building which is partially or completely covered with plants. It may be a tended roof garden or a more self-maintaining ecology like a green wall or breathing wall
.  Green roofs are primarily described in terms of being either “extensive” or “intensive”. Extensive green roofs are made of foliage averaging 6 inches or shallower and are frequently designed to satisfy specific engineering and performance goals
. Intensive green roofs in contrast, contains much deeper or larger foliage, which may then be extended into landscapes including lawns and trees. An example of an extensive green roof is Carleton’s green roof, located above the Olin Hall of Science Building. Carleton’s green roof is an instance of a local project that contributes to the global effort of environmental sustainability.

Carleton Green Roof project and Environmental Sustainability
Brief History of Carleton’s Green Roof
The Carleton green roof is an important aspect of sustainability efforts evident on a local scale. The project to build a green roof began in May 2005 as an independent research project by then biology  major, Sonja Mae Langton-Yanowitz.   Langton-Yanowitz became involved with the project because of her extensive interest in plant identification. Langton-Yanowitz wrote that the project’s interests were three-fold. As she stated:  “We are curious about 1) the additional insulation value (R-value) that a green roof provides to an existing roof, 2) how a green roof affects water-runoff quality, and 3) how the unique environment of a green roof affects the colonization and survival of prairie plants native to Minnesota” 
. The green roof project was completed in May 2005, and is located on a 666 sq. ft portion of the Olin Building roof ( roof slope= 1.5%)
.   Carleton’s green roof is the first green roof project to use only plant species native to Minnesota. In addition, it is also the first student-designed and constructed green roof in the state of Minnesota. 

Construction 
A traditional green roof is typically comprised of four parts: a seal, a layer of drainage and filtration, a substrate of growth, and a vegetable layer
. The seal is usually composed of rubber, while the drainage and filtration components are made of gravel and stones. The substrate of growth layer is made of compost and the vegetable layer which is made up of the foliage that will eventually make the green roof “green”. Carleton’s green roof was constructed in a similar manner. According to a report written by the founding students of the project, “the soil substrate consists of two layers: the bottom layer is a 4" mix of 36.5% Perlite, 36.5% Vermiculite, 12% Clay Particles (a product called Turface), and 15% compost from Carleton's yard waste pile
”. The bottom layer was designed to be more prone to water absorption, while the top later was mixed in with 2” of pure compost to create a heavier surface which prevents loss of soil and seeds to the wind. Beneath the soil level, the drainage and filtration component of Carleton’s green roof was made from a DBR-50 Rootbloc product, which was designed to  enhance better draining through a grid system of small plastic cups; used to retain water while any excess overflow drains away. According to David Holman, one of the students actively involved with the implementation of Carleton’s green roof,  the vegetative layer was comprised of a  “large seed mixture of hardy prairie plants from this area [Northfield]…upon which “54 species of prairie forbs, three types of shrub/vine species, 19 species of grasses, sedges, and rushes, and a cover crop of oats was seeded”
.  Langton-Yanowitz  also commented that because of the unique conditions of the green roof, the prairie plants would have to adapt to the shallow, dry and hot environment. As she wrote: “…Prairie plants typically have deep root systems. However, the soil depth of our green roof ranges from 6” to 2”. We predicted that the green roof conditions would be dry because the plants would not have an underlying water table to draw water from in times of low precipitation. Also, because of the exposed position on top of a roof, we predicted that the green roof environment would be hot as compared to a typical prairie system”. 
Benefits of the Green Roof to Carleton and Larger Community

The green roof at Carleton serves many purposes including educational, structural, functional, environmental and aesthetic benefits to the building and environment. For example, from an educational standpoint,  the green roof was used to test the viability of the native Minnesota prairie plants mentioned earlier and its usefulness to the green roofing industry. This was measured by calculating an R-value, which measures the additional insulation value that a green roof provides to an existing roof. It was found through extensive testing that “green roofs do not contribute very significantly to a roof's R-value or energy savings in the winter”
.  On a wider scale, however, some benefits of green roofs include: the control of storm water runoff, mitigating urban heat-island effects and prolonging the service life of roofing materials
. 

The control of storm water runoff by vegetative roofing plays a very important role in environmental sustainability with regards to the reduction of eutrophication. Storm water/ storm water runoff according to the U.S. Environmental Protection Agency (EPA) refers to the event that precipitation from rain or snowmelt flows over the ground
. This is due to the presence of impervious surfaces such as driveways, sidewalks and streets. These surfaces prevent the water from being absorbed naturally by the ground, which not only increases flooding but also increases the chances of water pollution. The EPA comments that storm water is capable of picking up “debris, chemicals, dirt and other pollutants” which more likely than not, will eventually end up in our “lakes, streams, rivers, wetlands or coastal water”. This is problematic for those concerned with environmental sustainability because the pollution of these waters can consequently result in the destruction and loss of aquatic habitats. For example, sediment from runoff clouds the water making it impossible for aquatic plants to grow. The hindrance of aquatic plant growth results in a disturbance of the ecosystem’s food web by causing the removal of one source of food. If aquatic plants cannot grow, then plankton and small organisms cannot eat, which means that larger fish will also be affected and eventually humans. A similarly related impact of storm water runoff is the increase in the likelihood that eutrophication would occur. Hence, green roofs contribute to the reduction of this process by essentially averting the storm water runoff due to the presence of the foliage which absorbs most of it. 

Another important benefit of green roofs is its ability to contribute to overall energy conservation. Even though the results of investigating energy conservation and the Carleton green roof suggested that the results are not significant in winter; other studies have suggested that the energy conserving benefits are most evident in the summer. This could perhaps be a flaw in the assessment of the amount of energy actually conserved via Carleton’s green roof, since it has been suggested that in warmer seasons, the energy expenditures on air conditioning are an important concern on a smaller scale. However, energy-related benefits are less important in multi-story buildings, due to the low ratio of roof area to the total of exposed building mass
.  However, Carleton’s green roof  still contributes to mitigating runoff effects on a local scale, which contributes to sustainable development efforts in general. 

Green Roofs in Minnesota and Across the Globe

In March 2007, the Minnesota Green Roofs Council reported the existence of 80 green roofs located within the City of Minneapolis
.  This is double the number it was five years ago, and they expect this number to continue growing as the benefits of green roofs  becomes more evident in urban area.  The council also noted that “The City of Minneapolis is considered one of the more progressive cities supporting green roofs and can be favorably compared to cities like Portland, Seattle, and Boston in promoting green roofs” 
. In North America, the City of Chicago leads the way in promoting green roofs. In 2006, Chicago boasted 2 million square feet of green roofs either installed or underway.  On a global scale, Germany is considered a world leader in implementing green roofs. One in twenty German buildings feature a green roof, and one in eight new buildings feature a green roof
. This amounts to billions of square feet of green rooftops installed over the past 50 years.

Conclusion


Green roofs play an important role in sustainable development efforts . The implementation of green roofs helps decrease the negative effects of storm water runoffs, mitigate urban- heat island effects, contributes to improving our air quality, extends the life of roofing systems and also serves aesthetic purposes. 

However, green roofs also have some drawbacks: the most prevalent being the cost. Green roofs require a larger budget than traditional roofs because of the waterproof membranes used in its construction. In addition, green roofs generally require more materials for construction and added labor costs than traditional roofing systems. However, extensive green roofs cost 50-80% less than intensive green roofs
, and are still effective with regards to sustainability efforts.  Even though the construction of a green roof is slightly more expensive than constructing a conventional roof, the long-term benefits greatly outweigh the immediate drawbacks.

 In the construction of green roofs,  we are inevitably helping restore the balance that is necessary to ensure that our earth will be able to sustain its inhabitants. The Carleton Green Roof plays an important role in sustainable development initiatives in that it is a local project with global considerations.  
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