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Objectives

By the end of this session, you will:
1. Understand what makes a good site for a rain garden

2. Be able to select a site in various
landscapes
3. Be able to determine the |
appropriate size for a rain garden I |
by: R TNNRT “J'
a. Determining the depth based | | U
on the soil type |
b. Determining the area based on
depth and the area that drains
into the garden
4. Understand options for inlets and
outlets
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These are the learning objectives for this session. It is also a map for the three sections of this session. There will be group work at the end of parts 1 and 2. 
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Site Selection and Analysis
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Understand Water Flow

e Rain runs off
Impervious
surfaces

o Gutters and
downspouts
concentrate
flow
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Remind participants that they should walk around in the rain. Did they do that? Did they learn anything new?

Have a short discussion here to see what participants have learned about runoff. 
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Where Are the Impervious Areas?
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Direct participants to identify the impervious surfaces in this photo. They should identify the roof, sidewalks, and driveway. 
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Where Does Runoff Flow?
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Ask participants to think about where flow from the roof, sidewalks, and driveway go. The yellow arrows on this slide are animated to show approximate directions.

Ultimately, all of the water that flows off these impervious surfaces end up in the storm drain. And (as we’ll discuss again in slide 8), those storm drains lead to surface waters.
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Where Are the Impervious Areas?
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Again, ask participants to identify the impervious areas. The difference in this photo is the large parking lot.

Remember that just 1 inch can generate 0.62 gallon of stormwater per square foot of roof. For an average residential roof that is 1,200 square feet, an inch of rain can generate 744 gallons of stormwater.
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Where Do Storm Drains Lead?
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Ask participants to discuss where they think storm drains lead. Ultimately, the answer is that they lead to local streams, then to larger rivers — part of the watershed.

If your group is from the area, they could discuss what river. If they are from many different locations, you might still ask the question to help them think about it. 

The goal of this conversation is to remind people to think of storm drains as pathways to our rivers. This should reinforce the need to retain water onsite and reduce the amount of stormwater that will flow into the river through this pathway. 
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What Flow Could a Rain Garden Capture?
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Use the photo in this slide to facilitate a conversation with participants around the question: “What flow could a rain garden capture?”

It’s important to remind participants that you can’t easily capture all runoff. Capturing runoff from the downspouts is the easiest by far. In the property shown in this photo, it doesn’t look like you could capture runoff from the slopes, driveway, or sidewalk.

If the sump pump effluent from this property goes to the storm drain, it is great to capture that effluent in a rain garden.
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EXTENSION

|dentifying Good Locations for Rain Gardens
A good rain garden site should be:

 Downhill from the impervious area

 On a gentle slope — very flat ground requires
more digging, and steep slopes can be
problematic

o Well-fitted into the landscape

o Atleast 10 feet from house foundations (possibly
less for a slab)
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These concepts are all from the Blue Thumb Guide to Raingardens that was part of the reading for this session. Participants should have read them — remind them of that.
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Examples of Raill Garden Locations
things
about this

location?

Cconcerns?

Photo provided by Jason Donati, Muncie Sanitary District
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Now let’s look at a few sites. Facilitate a short conversation with the participants about each of the examples in the next several slides (through slide 16).

Encourage participants to make notes about the good things and concerns for each location in their participant notebooks. 

This site is good. It is on a gentle slope, which often works well. 
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Examples of Rain Garden Locatlons
Good
things
about this
location?

SRLLL

Cconcerns?

Photo provided by Rick Parsons
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This seems like a nice site, despite the tree canopy.

Presenters

Discuss the disadvantages of tree canopy. 

There are two disadvantages of installing a rain garden under trees:

Excavating a rain garden site can damage tree roots

Many of the plants used in rain gardens prefer sunny locations
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Examples of Rain Garden Locations
Good e L —
things L LR
about this
location?

Cconcerns?

Photo provided by Jason Donati, Muncie Sanitary District
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This site seems like a low spot that’s prone to flooding — not a good location for a rain garden.

A good rain garden site captures the runoff uphill from the low spot, not in the low spot.
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Examples of Rain Garden Locations

Good
things

about this

location?

Cconcerns?
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This is a good location for a garden. This site will take runoff from the parking lots. 


FPURDUEW rainscaping

EXT E N S I O N PURDUE RAINSCAPING EDUCATION PROGRAM

Examples of Rain Garden Locations

Good REETE
things (]
about this
location?

Cconcerns?
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This location is too close to the house, and also is likely too small for the runoff from the downspout. 
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Where Would You Build a Rain Garden? )
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The lot shown in this photo is very small, but the side and front yards actually have a rain garden — it’s in front of the porch in front of the house on the right side of the photo. This is a good example of how sites don’t need to be ideal.
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Avold These Locations

e Areas over underground
utilities (Call 811)

e Areas where water
ponds or floods, which
likely have poor natural
drainage

* Boulevards between
sidewalks and streets

 Areas over septic
systems

* Areas under tree
canopies
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This list is from the Blue Thumb Guide, so it should be familiar to participants. This slide is just a reminder.
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Example 1. Where To Install a Rain Garden?
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The Storm family lives in this house. They want to install a rain garden on their half-acre lot. There are different photos of this property in the next several slides (Slides 19-21).

Presenters

Go through the first example with the participants, then allow the participants to work on the next example (Slides 22-24) in small groups. 
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Example 1: Where To Install a Rain Garden?

% =downspout L'\ B
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The letters on this photo show the locations where the photos on the next slide were taken.
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Example 1: Where To Install a Rain Garden?

. =



Presenter
Presentation Notes
Presenters

Here are some observations to point out to participants about each photo.

A rain garden would work well by the downspout next to the garage. The location might be near neighbors, so the homeowner should make sure the rain garden doesn’t encroach on the neighboring property.

Technically, the location in the front yard would work well for a rain garden, and it is on a gentle slope. However, some homeowners might not want a rain garden in their front yard. 

This location would work well.  This location in the back yard would work well, unless children need to play there. For safety reasons, you should avoid installing rain gardens where children are likely to play.
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. Example 2: Work in Small Groups
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For this second example, ask participants to work in small groups.

Slides 22-24 show another home owned by the Waterman family. The Waterman family also wants to build a rain garden.

Ask participants to examine the photos on these slides and determine the locations that would work.
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Example 2: Work in Small Groups
& =downspout
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The letters on this photo show the locations where the photos on the next slide were taken. 


?PURDUE rainscaping

E XT E N S I O N PURDUE RAINSCAPING EDUCATION PROGRAM

Example 2: Work in Small Groups
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After participants discuss in groups, go back to slide 22 and have each group point to their preferred location on the aerial photo with a laser pointer, and describe what they liked and didn’t like.
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Example 3: APublic Building
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This is an example of a public building. The board members of this library wonder if they could install a rain garden here. The next slide shows an aerial view of the property. What would you advise?

A rain garden could easily work here, because there is plenty of grassy area and a gentle slope. 

But a challenge for a public space like this would likely be maintenance. That’s because landscapers often don’t want the added responsibility of a rain garden. We will discuss maintenance challenges in more detail in Session 4, but they are useful to bring up here.
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Example 3: APublic Building
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These are all potential locations for a rain garden that would capture runoff from the roof coming through the downspouts. Because of the complex roof design, several downspouts only capture a small roof area.
 
Top left: The roof capture area is very small; a small rain garden could provide education, but relatively little storm water reduction.
 
Top right and bottom left: These two areas provide the most potential for stormwater capture (because the downspouts could capture roof runoff from two wings of the building).
 
Bottom right: This is the front of the building, so a rain garden would have high education value. However, many people would prefer a more traditional type of landscaping here. What do you think?
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Review the things participants should look for when looking for a good rain garden site.

Good locations are:

Downslope from impervious areas
Have good drainage

Avoid locations that are:

Over underground utilities (Call 811)
Above septic systems
In boulevards between sidewalks and streets
Situated where water ponds or floods, which likely have poor natural drainage
Under tree canopies
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What Do You Think of This Location?
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Photo provided
by Jason Donati,
Muncie Sanitary
District
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Some sites are not ideal, but can still work. This photo shows a site that looked terrible at first, but turned out OK. Although the structural strength of the retaining wall may be a concern if too much water infiltrates the area, it turned out to be a nice rain garden. 
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Site Selection and Analysis
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Once you have decided on a site for a rain garden, the next thing to figure out is how large it should be. 
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Decide How Big to Make Your Rain Garden

e Thereis no - &
single “right”
size

e Other
resources
provide other
options
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This point may surprise some: There isn’t a single “right” size for a rain garden.
 
Hopefully, knowing this information will help you (and the clients you will work with) relax and realize that whatever portion of the runoff you can make infiltrate is good.
 
Whatever size rain garden you build will reduce runoff and pollution downstream, which will benefit water quality. You can find many methods in books and online, so there are plenty of options to explore.
 
Presenters

Emphasize to participants that what we will provide here is correct, but it is not the only way.
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Two Parts to Sizing
1.Determine
depth

2.Determine
area
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When you are considering the size of a rain garden, the first thing you need to determine is how deep it will be. Until you know how deep the rain garden will be, you can’t determine for sure what its area will be.
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How to Determine Depth

Water must drain
from a potential site
In 24 hours

 Many plants can
only withstand
“wet feet” for a
day or less

e Mosquito eggs
need maore th an Photo provided by Jason Donati, Muncie Sanitary District
24 hours to hatch
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A rain garden should have a depth that allows it to drain within 24 hours.

These are the two reasons for this:

Many plants can only withstand being in high water (“wet feet”) for a day or less. If your site will drain within 24 hours, that increases the number of plant options for your garden.
You don’t want to create a mosquito problem with areas of standing water. Mosquito eggs typically cannot hatch within 24 hours.

Presenters

Remind participants again that low, wet spots are not the right locations for a rain garden. The site needs to drain.
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EXTENSION

How Much Water Can Infiltrate in 24 Hours?
 Depends on the soll’s:

oTexture (sand, silt clay)
oStructure
oSubsoll layers

« How can you find out more about a site’s
soll?
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Ask for participants to respond to the question, “How can you find out more about a site’s soil?” 
 
Hopefully, they will be able to come up with the two methods:
 
Soil surveys
Taking measurements
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Soil Surveys — USDA-NRCS

« The USDA-Natural Resources
Conservation Service mapped all soils in
the continental United States

 The online Web Soil Survey is the
“official” to access the soll survey

Y
Yilts o koo oaak | Il ERSERET - AT
T E.|- H L, a “i N e Ve || Pl a
QJ I r F V ; a R':“.ES&:‘;‘ 'lm' ;..\"‘*\ --' .0 & - (‘ 4“ ! :
-F W L4, At - 4

Sea —
IR Ui e O
o] RS - ‘...J—‘*'; o I
| "i= "16 'grfﬁtture““ .

Jio |I Survey '*
il |- |_q

m About Soils | Help | Contact Us



Presenter
Presentation Notes
Presenters

The USDA-NRCS Web Soil Survey site is websoilsurvey.sc.egov.usda.gov. Although this is the official way to access the information, it is not as easy to use as the method discussed in the next slide.
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Soil Surveys — SO|IWeb Apps

° Un|vers|ty Of -y - _“ SoilWeb
California-Davis (Gt Gt o] @0 o

-OR -

developed easy- |seoms

to - u S e ap pS th at Locations may be entered as:

« Complete addre:

« City. state
Use USDA_ :Epd?ndak( ample: MtD blo, CA}

oLllde gld ordinate pair

NRCS data

38.55 N 121.74 W
38 33", 121 44' 24"
E)

« Available for
Google Earth or
Google Maps
(web)

» Also available on [Saf@a M gis=a i
Android or LBRT, .
IPhones

P Usinsersaty ps an equal accessfequal oppadundy meiiuibon.


Presenter
Presentation Notes
Script

The apps are available at casoilresource.lawr.ucdavis.edu/soilweb-apps. These apps are great, because they are easier to use than the USDA-NRCS Web Soil Survey site. 
 
Presenters
 
If you have time, you may want to show participants some results. Also, encourage participants to download the apps to their phones, to find out about soils wherever they are. 
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Measure Yourself — Infiltration Test

P Usinsersaty ps an equal accessfequal oppadundy meiiuibon.



Presenter
Presentation Notes
Script

The second way figure out how much water can infiltrate a site is to measure it yourself. A demonstration of how to do this was in the video we sent to you before the session (www.youtube.com/watch?v=OB3dhDQGsHA&feature=youtu.be). Any questions? Can they do this? Will they do this? 
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Measure Yourself — Infiltration Test

An Infiltration
test provides

more -
Information -
about the soil at | “T‘

your site than a
soll survey

" &8 L
Phillip Owens ,

. Professor of Agronomy ;
Purdue University {’ .
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The actual soil at your site is likely to be different than what a soil survey will show. That’s because construction changes everything. Construction often brings subsoil up to the surface. Although house builders are supposed to save the topsoil, you do not usually know if they did this.

For details, see “Determining the depth of your rain garden” at www.youtube.com/watch?v=OB3dhDQGsHA&feature=youtu.be
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Example: Calculate Infiltration

Infiltration Rate
(since start)

(Decimal Depth/Time)

Depth Below Marker

1 inch

2 inches
No measurement

3 inches

Overall Rate:
Depth of Infiltration in 24 hours:
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Go through the numbers to help participants understand this concept. You will need to exit slide show mode to type in this table. slide 39 is hidden from the slide show that participants will see, but slide 39 shows the answers in the table. 
 
The depth in 24 hours is 18 inches, which is more than a desired depth of the rain garden.
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HIDDEN SLIDE — Example: Calculate Infiltration

Infiltration Rate
(since start)

(Decimal Depth/Time)

Depth Below Marker

1 inch 1 inch/hour

2 inches 1 inch/hour
No measurement

3 inches 0.75 inch/hour

Overall Rate: 0.75 inch/hour
Depth of Infiltration in 24 hours: 18 inches
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Going through the numbers may be useful. You need to exit the slide show mode to type in the table. 
 
Infiltration into this soil was quite fast. After the first 2 hours, the rate appeared to be 1 inch per hour. Waiting 4 hours showed that it was a little slower, only 3/4 inch per hour. This rate is fast enough for making a rain garden up to 0.75 inches/hour x 24 hours = 18 inches deep. 
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Example: Calculate Infiltration

e For arain
garden to drain
In 24 hours at
this site, the
depth must be
18 inches

e Do youwantto
make the depth
18 inches?

What depth would
you choose?

Photo provided by Jason Donati, Muncie Sanitary District
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Facilitate a brief discussion about the answer. A standard depth for a rain garden is 6-12 inches.
 
The main reason we would discourage installing a rain garden that is more than 12 inches deep is that it’s unsafe. Even when empty, a deep rain garden can be a tripping hazard. When full of water, children can fall in (even if this is a short time). 
 
As a rule, you should never install rain gardens in areas where children play, even if the gardens are shallow. 
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Examine Soil Properties

e EXxamine soll properties
down several feet

e Be sure to consider soll

texture, too
4
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Remind participants of the videos.
 
The soil needs to conduct water into deeper layer. A permeable layer at the surface is not enough. Discuss how you could dig deep enough to examine deeper soil layers at a site — most people would use a shovel. 
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How to Determine Rain Garden Area

« Smaller rain
gardens fit more
easily in many yards
(they’re also less
expensive)

e Larger rain gardens
capture more water

e Acommon
recommendation:
Aim to capture 1
Inch of rainfall
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There is not one specific area that is required. Larger rain gardens capture more rain but are more expensive. A common recommendation is to capture 1 inch of rainfall, so that is what we will do. But smaller or larger rain gardens are also helpful. 
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How Much Is 1 Inch of Rain?

Calculating the rain garden area
you need to capture 1 inch of rain
IS simple:

Area of the roof in square feet + Depth of the rain garden in inches =
Area of a rain garden in square feet
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There is a simple equation for calculating the size of your rain garden.
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Example: How Much Is 1 Inch of Rain?
« The Watermans’ roof is 1,200 square feet

 Their rain garden is 10 inches deep

 What should the area of their rain garden
be?

1,200 + 10 = 120 square feet
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Here it is a good idea to add your own examples from the tour you took at the end of session 1. Give an approximate area of the roof flowing in, and make up a depth, ask the class to calculate the area. 
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How Do You Calculate Roof Area?
1. Determine the

portion of the R ' \
roof that will flow b /
to this area I

2. Measure the
area of the roof

section -

3. Mark the
dimensionsona =
sketch or aerial |

photo

-
4
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If you have a good internet connection, you could look at a small part of a video (“Determining the area of your rain garden”). Participants should have watched this video already: www.youtube.com/watch?v=lzfMIGjEvoA&feature=youtu.be — start about 40 seconds into the video.
 
Remember that you are only going to calculate the area of the roof that will flow into the rain garden — that isn’t necessarily the entire roof. After you take your measurements, be sure to mark the dimensions on a sketch or aerial photo.
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Your Turn; How Do You Calculate Roof Area?

2. If the rain garden

IS 10 inches B
deep, what
should its area
be to capture 1
Inch of rain?

1. Calculate the
area that flows to
the downspout Iin
the SW corner
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In this example, the section of the roof that will flow to the rain garden is roughly half of this part of the roof — 25 x 25 feet, or 625 square feet.

If the rain garden is 10 inches deep, divide 625 by 10 to find that the rain garden will need to be 62 square feet. This is a pretty small rain garden. You can build it larger if desired, which would capture more rainfall in a large storm. 
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Using Online Aerial Photos

Google Maps
ﬁﬁ () [_][_]
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IndianaMap, maps.Indiana.edu, is an online resource from the Indiana Geographic Information Council. This resource’s limitation is that is does not zoom in as far as Google Earth or a county or city GIS if that is available.
 
Presenters
 
If you have time to demonstrate the IndianaMap website to participants, then please do so. 
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Discussion

e |s this method
clear?

Do you feel
comfortable sizing
a rain garden?
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The goal here is to see if participants are comfortable doing the depth and area estimates. Many are intimidated by math, so try to emphasize how very little math is required. Also, remind participants that if they size the garden larger or smaller than what is needed to capture 1 inch of rain, there is really no problem. The garden still helps the situation and protects the environment.
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Site Selection and Analysis

PURDUE RAINSCAPING EDUCATION PROGRAM
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Now we turn our attention to how water is conveyed into the rain garden. We also want to make sure any excess water can overflow without causing problems. 
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Rain Garden Inlets
Inlets convey water to rain gardens

=
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This slide shows one typical example of a rain garden inlet. The designers ran a pipe from the downspout (shown on the left) to the rain garden site. They then buried the inlet pipe (shown on the right.). 
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Rain Garden Inlets
Rain garden inlets are often corrugated pipe

\\\
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Rain garden inlets are often made of corrugated pipe. This material is flexible, which makes it easier to install than the white PVC pipe shown in the previous slide. 
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Rain Garden Inlets
« Grading the land can convey water to rain gardens

e Most
useful
for
diffuse
runoff

Photo provided by Kevin’s Rain Gardens
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Sometimes, the runoff for a rain garden is not collected from an inlet pipe. Instead, it flows over the surface — this is called diffuse runoff. 
 
In such cases, you can often just grade the land to convey the water to the rain garden. This method would not be suitable for a downspout, for example, where flow is concentrated, because it would likely erode the soil. 


PURDUE. rainscaping

EXT E N S I O N PURDUE RAINSCAPING EDUCATION PROGRAM

Rain Garden Inlets

e Swales are
flat
channels
that convey
water

« They are
often lined
with grass,
mulch, or
rock (“creek
bed”)
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Lining a swale with grass, mulch, or rocks, protects the site against erosion. If you have an area where a rock bed can be a landscape feature, this is a good alternative. However, many people prefer to bury a pipe so it is out of the way. 
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Rain Garden Qutlets
e Rain
gardens

need safe
outlets

« Gardens
can’'t hold
water from
all rainfall
events
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Remember, rain gardens are designed to hold enough water generated by 1 inch of rain. But sometimes, it rains more than that.
 
This is not an error in design. It is most efficient to design for less than the maximum rainfall. 
 
Still, you need to plan for where the water will go if there is a large storm. Runoff should not usually overflow the banks of the rain garden and flood the grass — although this may happen in large floods. If water flowed across the grass before the rain garden was built, it will likely do so after a very large storm.
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Rain Garden Outles

Plan an outlet
for storms that
produce more
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The goal is to have an outlet that allows water to overflow without destroying the rain garden. Rocks are a good stabilizing material. 


PURDUE.

EXTENSION

Summary

1. Understand what
makes a good site
for a rain garden

2. Selectasitein
various landscapes

3. Determine the
appropriate size for
a rain garden

4. Understand options
for inlets and
outlets
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This slide reviews what participants should have learned to do. You could ask whether these learning objectives were accomplished. Also, take questions and encourage discussion. 
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