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3.3: Choosing the Right Green Roof Media for Water Quality

Author

William Hunt is an Assistant Professor and Extension Specialist at NC State University,
and a Professional Engineer in North Carolina. He helped design and construct 6 green
roofs and has been studying 4 of them for water quality and water quantity benefit.
Other stormwater practices studied include bioretention, stormwater wetlands, and
water harvesting.

Contact
bill_hunt@ncsu.edu

Session Summary

In water quality sensitive watersheds, such as the Chesapeake Bay and Albemarle-
Pamlico Estuary in North Carolina, nutrients must be reduced. Prior research
conducted in Kinston, Goldsboro, and Raleigh, North Carolina showed that three green
roofs significantly (p<0.05) added phosphorus and had no impact on nitrogen loads
leaving the green roof. The probable culprit was the type of soil fill media used on the
green roof. Past mixes relied on heavy percentages of compost to establish plant
growth. A further field study in Asheville utilized two revised media. The effluent
concentrations for phosphorus were somewhat lower than those found at the other
three locations. However, there was a noticeable difference in plant growth; the media
from which higher nitrogen and phosphorus levels were measured had better initial
plant growth. A plot study was conducted at N.C. State University investigating three
media: stalite with 10% yard mulch compost, stalite with 10% of a specially engineered
wood byproduct compost, and expanded clay with 10% biosolids. There were two
replicates of each media plot which are compared to two control roofs. Water quality
concentrations, flow through volumes, evapotranspiration rates, and plant growth are
being measured from July 2005. From this research, coupled with similar work
conducted with bioretention area media, it is hoped that an optimal soil media can be
established that balances plant growth with water quality and quantity control.
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3.3: Planning a Green Roof Storm Runoff Monitoring System

Author

Brian L. Taylor, P.E., leads Magnusson Klemencic Associate's stormwater initiatives.
Since earning his M.S. in Civil Engineering in 1993, Brian has applied his hydrology,
hydraulics, water quality, and engineering expertise across the U.S. to design and
monitor sustainable, environmentally-sensitive stormwater solutions that meet

site performance requirements and achieve design goals

Contact
btaylor@mka.com

Session Summary

Low-impact development (LID) practices, such as porous pavement, rain gardens, and
green roofs, are garnering attention across North America as a way to reduce the
impacts of development on communities and their environments while creating more
"naturalistic" hydrology than traditional approaches. Managing stormwater at the source
can mitigate problems created when permeable landscapes are replaced with paved
impervious surfaces and compacted soils.

As the application of techniques such as green roofs has increased, building owners
and agencies have become interested in monitoring performance in specific climates.
"How much rain is retained?" and "How are runoff rates reduced?" are frequently asked
guestions that a well-designed monitoring program can answer. This interest is
evidenced by stormwater monitoring projects initiated in recent years by non-profit
organizations, engineers, developers, agencies, and academia.

When planning for monitoring, there are technical factors to consider, some obvious and
some subtle; if the program does not account for these factors, costs may increase,
data may be impaired, and regulators may dispute the monitoring results, thereby
impeding adoption of roof greening projects. Collecting high-quality data depends on
matching equipment and methods to each site.

The specific factors to consider for runoff monitoring include the following: monitoring
goals; climate and hydrology; size of the test plot; new versus existing roofs; site/test
plot hydraulics; potential bias; primary versus secondary flow measurement devices;
and site infrastructure.
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3.3: The Earth Pledge Green Roof Stormwater Modeling System

Author

Leslie Hoffman, Executive Director of Earth Pledge, spearheads the non-profit
organization’s efforts to identify and promote innovative techniques and cutting-edge
technologies that restore the balance between human and natural systems. Through
her leadership, Earth Pledge has developed several important initiatives that broaden
awareness of sustainability and highlight the connection between everyday choices,
personal well-being, and a healthy world. Ms. Hoffman’s ability to effectively
communicate the methods by which society can move to a more sustainable future has
played a key role in Earth Pledge’s efforts to reconnect people to nature in a life-
enhancing way.

Contact
Ihoffman@earthpledge.org

Session Summary

Urban stormwater, non-point pollutant loads, and heat island effects together represent
some of the largest environmental quality and health issues faced by cities. No cost-
effective, ecologically sustainable approach to addressing these issues has yet been
implemented. Present research underway on an increasingly large scale in Germany,
Japan, and US cities such as New York, Chicago and Seattle is pointing towards green
roofs as a major component in emerging stormwater solutions. To determine the
capacity of individual roof systems, Earth Pledge developed the Green Roof Stormwater
Model (Model), a computer-based integrated analytical micro model that describes the
full-range of hydrologic behaviors exhibited by vegetated green roof systems. Three
soils and three plant communities were compared for a given set of weather and rainfall
characteristics. The results demonstrate differential outputs from the various systems.
This model can be used to evaluate different green roof designs in terms of the overall
behavior of component choices of soil media, depth, and plant community cover chosen
for any given green roof configuration.
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