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First, allow me to 
build a case for 

rain gardens 



Watershed…   “water  shed”?! 



Watershed 

  A watershed is the area of land that drains 
 to a particular point along a stream 

Center for Watershed Protection 

Presenter
Presentation Notes
What is a Watershed?  A watershed can be defined as the area of land that drains to a particular point along a stream.  Each stream has its own watershed. Topography is the key element affecting this area of land.  The boundary of a watershed is defined by the highest elevations surrounding the stream.  A drop of water falling outside of the boundary will drain to another watershed.





40% 
Evapotranspiration 

25% Deep 
infiltration 

25% 
Shallow 

infiltration 

10% Runoff 

Source:  U.S. EPA 

Natural Ground Cover 



Source:  USDA/NRCS 



38% 
Evapotranspiration 

21% Deep 
infiltration 

21% 
Shallow 

infiltration 

20% Runoff 

Source:  U.S. EPA 

10 – 20% Impervious Surface 



Source:  U.S. EPA 



Many Forms of Impervious Cover  
in the Urban Landscape 

Roads 

Parking 

Buildings 

Sidewalks 

Driveways 

Center for Watershed Protection 

Impervious Surfaces 

Presenter
Presentation Notes
Development, such as a shopping center or a new house, produces impervious cover.  Impervious cover is any surface in an urban watershed that does not allow water to soak into the ground.  Forms of impervious cover include roads, parking lots, buildings, sidewalks, and driveways.



Presenter
Presentation Notes
But… as the landscape is developed and begins to include roads, homes and driveways, these impervious surfaces block the infiltration capacity of the soil and generate more runoff.



30% 
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5% Deep 
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Source:  U.S. EPA 

75 - 100% Impervious Surface 



When it rains, a large amount of water . . . 

Enters the 
stormdrain 

system 

Is directed straight to 
the stream 

Runs off of 
impervious 

surfaces  
Center for Watershed Protection 

Impervious Cover Influences Wet 
Weather Stream Flow 

Presenter
Presentation Notes
Rain cannot soak into impervious surfaces, so during wet weather, large amounts of water is converted to runoff.  Curbs, gutters, and storm drain pipes quickly move the runoff to the stream.



More Frequent Flooding 
Center for Watershed Protection 

Higher Flood Levels 

The large amount of stormwater runoff in the 
stream system can cause: 

Impervious Cover Influences Wet 
Weather Stream Flow 

Presenter
Presentation Notes
Wet weather brings another extreme. The stormwater runoff created by the impervious cover is delivered to stream in high volumes and over a short period of time. As a result: Flood events occur more often in urban streams Urban streams have higher flood levels



Stormwater runoff carries pollutants 
including nutrients, sediment, bacteria, 

pesticides and automotive fluids to 
surface water resources 

Presenter
Presentation Notes
Let me emphasize that the impacts of increased imperviousness are two-fold… 1) The volume of water available to recharge your groundwater wells is reduced2) More runoff is generated, increasing the transport of pollutants including nutrients, sediment, bacteria, pesticides and automotive fluids to local creeks, streams and the lake, itself.



Understand 
Consequences 

of Excessive Runoff 

 Pollutant transport 
Aquatic habitat 
Recreation opportunities 
Increased treatment 

costs 
Aesthetic beauty 

 Erosive power 
 Increased regulations 
 

Presenter
Presentation Notes
Once these pollutants reach the lake, the affects are far-reaching and can include …   lower dissolved oxygen levels that reduce the quality of sportfish habitat algae blooms that reduce fishing, swimming and other recreational opportunities increased costs of processing lake water to municipal drinking water qualityRecognize that as lakeside landowners, your property serves as the last line of defense to prevent stormwater pollution.



Presenter
Presentation Notes
Some stormwater runoff pollutants are easy to see like this muddy plume of sediment washing into a lake from a tributary stream.  In fact, the EPA lists sediment as the most common pollutant in streams, rivers, lakes and reservoirs and Beaver Lake is no exception.



Shift in thinking… 
Rain = Liability: 
 Water falls on roof 
 How can it be 

channeled? 
 How can we divert it 

from landscaping? 
 How can we get it off 

our property FAST!? 
 

Rain = Resource: 
 Water falls on roof 
 How can it be 

captured? 
 How can it be stored? 
 How can it be used? 



Runoff 

    

      

keys to managing 

Slow it down 

Spread it out 

Soak it in 

2 

3 

1 



What is 
a rain garden? 



Rain Garden 

A landscaped depression planted with 
native vegetation to soak up rain water 

draining off roofs, lawns, or streets. 



It’s not… 



 When it rains, the garden fills with 
a few inches of water that filters into the 

ground within 48 hours instead of running 
off into a storm drain. 



Invert your thinking 



Stormwater runoff also carries pollutants 
including nutrients, sediment, bacteria, 

pesticides and automotive fluids to surface 
water resources 

Presenter
Presentation Notes
Let me emphasize that the impacts of increased imperviousness are two-fold… 1) The volume of water available to recharge your groundwater wells is reduced2) More runoff is generated, increasing the transport of pollutants including nutrients, sediment, bacteria, pesticides and automotive fluids to local creeks, streams and the lake, itself.



Rain gardens work for us… 

 Increasing water 
infiltration, recharging 
groundwater 

 Protecting streams 
and lakes from urban 
stormwater pollutants 
including sediment, 
fertilizers, pesticides, 
auto fluids, and metals 

 Enhancing the beauty 
of yards and 
neighborhoods 

 Providing food and 
habitat for birds, 
butterflies and insects 

 Reducing flooding and 
drainage problems in 
communities 



Detail by Jeff Huber 
UA Community Design Center 















How do you 
build a rain garden? 



Take an “Umbrella Survey” 

Consider Runoff   
•  Flow paths 
•  Volume 

Presenter
Presentation Notes
When there’s a slow, steady rain falling on the roof, our inclination may be to hunker down inside with a good book…But, as long as there’s no lightning, this really is a great time to get out and assess your stormwater runoff dynamics!



Get a Handle on Runoff Volume 
 Calculate roof size and estimate the volume of 

water generated from a 1” rain  

Example: 

A home with a 1,200-
sq.ft. roof will generate 
744 gallons of runoff! 

With Arkansas’  45” of average annual rainfall, 
 the home will generate 33,480 gallons of runoff a year!  

Presenter
Presentation Notes
It’s also helpful to do a back-of-the-envelope calculation to get a quick estimate of how much runoff your home generates.  In this example, a 1,200 sq. ft. home generates 744 gallons of water during a 1-inch rainfall event.With Northwest Arkansas’ 45”-average annual rainfall, that translates into more than 30,000 gallons of runoff every year!You can do the same calculation for other impervious areas on your property such as patios, sidewalks, and drives.  I bet you’ll be surprised at how much runoff is generated!



Capture that FREE rainwater! 

 Example: 
 Back to our 1,200-sq.ft. 
     home… 
 

 For a 1” rain on a hipped roof  with 4 downspouts: 
    ~300 sq. ft for each downspout  =  186 gallons 

Rule of thumb:  Garden = 10 – 30% of  drainage 

Presenter
Presentation Notes
Equipped with this new knowledge, the first step is to recognize what a tremendous resource you have!   Don’t think about it as a liability… think of it as lots of FREE water!!Back to our 1,200-sq.ft. home example…  if we have 4 downspouts and assume that each one drains around 300 sq. ft of roof, one downspout will deliver 186 gallons during each 1-inch rainfall.Don’t let that runoff escape to the lake - -  Collect and use it in your gardens and landscape! 



Identify Runoff Flow Paths 

As the rain falls, where does it go? 
         Where does it go from there?? 

Presenter
Presentation Notes
I challenge you….  The next time we have a good rainfall event, get out your umbrella and head outside…  Watch how the water runs off your roof (either dripping from the eaves or through gutter downspouts).  Where is it channeled from there?   Does it flow along walkways and drives?  Does it flow into ditches or to a small creek?  What path does it take to get down to the lake?Draw a rough map of your property and each of the flow paths so you’ll have a reference when you consider possible approaches for different areas.



  Find a good site 

  Call before you dig! 
 

1-800-482-8998 
(have it marked/flagged first!) 



  Find a good site 

  Call before you dig! 

  Check infiltration 
 



Redirect water 



  Find a good site 

  Call before you dig! 

  Check infiltration 

  Determine slope 

run 

rise 

rise/run x 100 = % slope 
e.g.: 5”/120” x 100 = 4.2 % slope 



  Find a good site 

  Call before you dig! 

  Check infiltration 

  Determine slope 

  Size* and design with natives 
       (fun part!) 

* 100 - 300 sq. ft. 



Wet feet, drought tolerant, NATIVE! 

Using native plants that thrive in our local climate 
minimizes the need for additional irrigation,  

fertilizers, or pesticides 





  Find a good site 

  Call before you dig! 

  Check infiltration 

  Determine slope 

  Size and design 

 Site prep (important part) 



Amending the planting bed with sand and 
compost enhances infiltration and drainage 

Presenter
Presentation Notes
The bowl-shaped planting bed is amended with sand and compost to enhance the soil’s infiltration and drainage capacity.  This reverses the influence of impervious surfaces… so you’re now reducing stormwater runoff and increasing groundwater recharge.By using native plants that thrive with our local temperature and rainfall regimes and pest/disease pressure, there is no need for additional irrigation, fertilizers, or pesticides once the plants are established…  minimizing potential stormwater pollutants.



Half of a soil’s 
volume is pore 
space 



Water Holding Capacity 
 
 
 





Organic matter is the “glue” that 
binds soil particles… 



Nutrient Availability 
 
 
 



  Find a good site 

  Call before you dig! 

  Check infiltration 

  Determine slope 

  Size and design 

  Site prep 

  Plant and mulch  
         (get lots of help!) 



“Diggin’ in for Water Quality” 

Demonstration rain gardens in Fayetteville 



Berm 

Garden 

Leverett 
Elementary 

School  



Layout 

Soils 

One Call 

Design 



Site prep Plant 

Guttering Watch it grow! 



Within 1 year… 



Happy Hollow 
Elementary School  



Gulley Park 



Walker 
Park 



From this… 

Seven Hills Supportive Housing Facility 

… to this! 



University of Wisconsin 
Cooperative Extension 

Service 

http://learningstore.uwex.edu/pdf/GWQ037.pdf 



Recognize that you are 
part of a community that 
shares water resources… 



Take individual actions to protect 
and preserve community water resources 

We all share a responsibility in this effort! 



Questions? 
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