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Rain Gardens

Black Creek: Black Creek is rated impaired on the NC Division of Water Quality (NCDWQ) 303(d) list. Black Creek discharges water into the Crabtree Lake. Since Black Creek has been rated impaired this means Black Creek is not supporting its appropriate aquatic life.   Stakeholders suggest that to remove Black Creek from the 303(d) list will require the joint effort of many people in the community. To address the rising social and ecological crises in the watershed, NC State University in partnership with the Town of Cary received a US Environmental Protection Agency grant to involve the community in a watershed assessment and restoration planning process. 

Rain gardens at West Cary: The Black Creek Watershed Association led by NC State University and supported by the Town of Cary has proposed to install two rain gardens on West Cary’s school property to reduce stormwater runoff and pollution flowing into Black Creek. The BCWA is launching a campaign called, “Less Rain Down the Drain” The installation of the rain gardens are the first watershed improvement project implemented thus far by the BCWA and will be used as a demonstration model for the community. The rain gardens will also reduce the nuisance flooding on campus and provide an outdoor classroom for the students. The front parking lot rain garden will capture stormwater runoff from this area. An existing grassed island will be retrofitted by removing and amending soil, adding curb cuts and installing attractive native plants in this area. The second rain garden will be located between the cafeteria and the 8th Grade building. This rain garden will capture rooftop runoff that currently leaks into the yard, thus replacing an unattractive wet area with an attractive landscaped garden. Educational signs will be designed and installed in the perspective areas by project team. The two rain gardens have been installed.  On Friday September 10, the BCWA hosted Alexandra Cousteau and her Expedition Blue Planet Tour at a ribbon-cutting event for our school. Cousteau, Jacques’s granddaughter, is a National Geographic Emerging Explorer and founder of the Blue Legacy Initiative.  Blue Legacy works to help shape society’s dialogue to include water as one of the defining issues of our century, and to inspire people to take action on critical water issues.   
Why might a rain garden be needed? The U.S. Environmental Protection Agency (EPA) reports that stormwater pollution is the number one source of water pollution in the U.S. Under the general practice of storm water management, rainwater is allowed to flow out into the street and storm sewers. Eventually it flows into our regional rivers and streams. These storm waters carry pollutants such as motor oil, pesticides, fertilizers and other harmful chemicals from our lawns and driveways that cause excessive weeds, turbid water, and sediment buildup. By creating a rain garden in your yard you can reduce stormwater runoff, help recharge ground water, and provide great wildlife habitat.

What is a rain garden? A rain garden is an attractive native plant garden with a purpose: to filter rainwater naturally to reduce stormwater pollution that is degrading our rivers, streams, and creeks.  The rain garden is planted with deep-rooted native plants and grasses and which are placed into special types of soil.  Together the soils and plants naturally filter out pollutants found in rain and runoff.  The garden should be positioned near places with a runoff source like a downspout or driveway to capture rainwater runoff and stop the water from reaching the sewer system and from running too quickly into a river, creek or stream. Rain gardens  are used to  slow the storm water/run off water as it travels downhill, giving the storm water more time to infiltrate into the ground and less opportunity to flow quickly into a creek.  
	Usually, rains gardens are small gardens which are designed to withstand the extremes of moisture and concentrations of nutrients, particularly Nitrogen and Phosphorus, that are found in stormwater runoff. On the surface, a rain garden looks like an attractive garden. It may support habitat for birds and butterflies, it may be a formal landscape area or it may be incorporated into a larger garden as a border or as an entry feature. What makes it a rain garden is in how it gets its water and what happens to that water once it arrives in the garden. 
Below the surface of the garden, a number of processes are occurring which mimic the hydrologic action of a healthy forest. Soils are engineered and appropriate plants selected for the rain garden. The garden is a small bioretention cell in which stormwater is cleaned and reduced in volume once it enters the rain garden. Bioretention is a process in which contaminants and sedimentation are removed from the stormwater runoff. Stormwater is collected into the treatment area which consists of a grass buffer strip, sand bed, ponding area, organic layer or mulch layer, planting soil, and plants. ...Nitrogen and phosphorus levels and overall sediment loads in the stormwater are reduced by the action of the plants and growing media on the water.  Multiple rain gardens over an area will have a positive cumulative effect on both the volume and quality of stormwater run off. 
Are there different types of rain gardens? There are two basic types of rain gardens – under-drained and self-contained. Both types of rain gardens are used to improve stormwater quality, reduce runoff volumes and generally facilitate infiltration of cleaned water. Which type of garden is selected to be built is a balance of volumes of water to be treated, existing soil conditions, available space, and budget for the project.
Rain gardens are designed to be drained within four hours after a 1” rain event. Under-drained rain gardens typically are designed to drain within 2  hours of the design storm event.  This is achieved through the use of highly porous planting media and underdrains which carry the cleaned rainwater away from the garden.  As a result, the plants selected for the bioretention cell need to be able to withstand both the extremes of flooding and drought.  

Rain gardens with no underdrain typically hold moisture longer, particularly in the lower areas of the garden. Plants selected for this garden should be able to tolerate inundation for a more extended period of time. However, as in the case of the underdrained rain garden, the surface is drained within four hours, although the soil may be saturated. As in the bioretention cell, soils are amended with a very porous planting media, minimally to a depth of 8” and ideally to a depth of 2’- 3’. The lower the amount of soil amendment added when the garden is built, the more necessary it is to have plants adapted to prolonged periods of wetness. As with the underdrained rain garden, the plants on the upper edges of the garden will need to be more xeric in their cultural requirements than the plants in the lower areas. 
Plants with deep fibrous roots tend to have a competitive advantage in a rain garden and provide the most cleaning and filtration benefits to the environment. Typical rain gardens are populated with natives or native cultivars because those are most well adapted to a locality, but other ornamental horticultural plants that are non-invasive but able to grow in the garden conditions can also be excellent choices.   
Rain gardens can be easy to install and such a great way to make a positive difference in the quality of water that we use.  Many starter kits are available in stores and design resources available online.  As a school, we are looking forward to observing the wonderful impact our rain gardens have on the Black Creek water quality.




Sources and Additional Information

http://www.lowimpactdevelopment.org/raingarden_design/whatisaraingarden.htm
http://www.lid-stormwater.net/bio_benefits.htm 
http://www.co.suffolk.ny.us/stormwater/WhyRGImp.html
http://www.dnr.state.md.us/ed/editorials/RainGarden-Final.pdf
www.fws.gov/r5cbfo/nursery.htm
http://neuseriver.org/events/alexandracousteau.html#Raleigh

www.alexandracousteau.org/

http://environment.nationalgeographic.com/environment/freshwater/expedition-blue-planet/

www.ncsu.edu/WECO/blackcreek
http://www.ces.ncsu.edu/depts/agecon/WECO/blackcreek/
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