Essential steps
1) Locate

Decide where you will put your rain garden with the
following tips and criteria in mind:
•

Select a spot that is downhill of a downspout or in an
area where rainwater can by captured. Avoid tree roots.

•

If possible, place the rain garden slightly uphill from
the very lowest point in your yard, so that the garden
can overflow during large storms.

•

Chronically wet areas are not well suited for rain
gardens since they don’t infiltrate well. Plant native
wetland plants such as ferns, iris, milkweed, and
blazing star in these locations to help absorb water.

•

The garden must be at least 10 feet away from any
building to prevent potential water seepage into the
basement or foundation.

•

Do not place a rain garden over a septic tank, leach
field, or drinking water well.

•

Call Miss Dig at 811 at least three business days
before digging to avoid public pipes and utilities.

•

Rain gardens are designed to overflow during heavy
rains. Make sure it will spill over a safe distance
away from sidewalks, property lines, buildings, or
retaining walls.

•

Avoid any private wiring or utilities such as
driveway lights, sheds with electricity, or lawn
irrigation pipes.

Rain garden in southeast Ann Arbor. Design by Susan Bryan.
Installed by Matt Demmon. Photo credit: Susan Bryan
Washtenaw County Water Resources Commissioner’s Office
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Sample design
Part sun

Master Rain Gardener, Erich
Jensen’s design and plant list

Existing garden before construction – some will be
converted to rain garden. Photo credit: Erich Jensen
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Completed rain garden with Master Rain Gardener,
Erich Jensen. Photo credit: Susan Bryan

Essential steps
2) Measure

Now that you have chosen a general location for the
future rain garden, create a base plan with nearby
elements that are currently on the site. This is so you can
draw up a rain garden plan “to scale”. Include the house,
trees, fences, sheds, and existing bed lines that are near
the future rain garden on the base plan. Being able to
draw the rain garden to scale on a base plan will help
accurately estimate quantities of plants, mulch, and
compost. It is handy!
1. Start with a piece of graph paper. Each square on
the paper will equal one square foot in the real
world, depending on the size of your site. Make
sure your graph paper is big enough to include
your rain garden’s location. To do that, go outside
and measure the space. Count the number of
squares across your paper and make sure the
plan will fit on the paper.

5. Repeat this process for fence ends, trees, or other
objects that will affect the location of the rain
garden.
Now you have a base plan on which to draw the shape of
the rain garden! Sketch in the approximate location of
the future rain garden on your plan.

F1
House

A
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4’

2. Measure the distance between two fixed spots –
often, this is two corners of the house. Draw them
on the graph paper to scale. In this example, F 1
and F 2.

Holding one end of the string at the other fixed
spot (F 2), draw a semi-circle that crosses the first.
Where the two circles cross is the location of the
object. Erase the approximate location and redraw it in the exact location.

4. Using a string or compass that is measured to
length, triangulate the exact location of the
objects on the plan. Use the graph paper squares
to make the string the first length that you
measured (A). Holding one end of the string on
the first fixed spot (F 1), draw a semi-circle with
the other end. Next, use the graph paper to make
the string the second length you measured (B).

Trunk of Tree

”

3. Start locating other objects in the yard and draw
them on your plan accurately (trees, fences, etc.).
To do this, measure between both of the fixed
spots and the object. Sketch them on the plan
in an approximate location and write down the
distances to each of the fixed spots. For example,
A = 44’ 7”; B = 28’ 2”.

B

=

’2
28

”

F2

Activity courtesy of J. Hiss & N. Booth (2002),
Residential Landscape Architecture: Design Process for
the Private Residence (3rd Edition), Prentice Hall.

Washtenaw County Water Resources Commissioner’s Office
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Sample design
Part sun

Master Rain Gardener, Sallie Richie’s design and plant list

Yard before rain garden construction
Photo credit: Sallie Richie
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Completed rain garden with Master Rain Gardener,
Sallie Richie. Photo credit: Susan Bryan

Essential steps
3) Size

Impervious surface
(source of water
that goes to rain
garden): Rooftop
Area = Length x Width
Area = 50 x 15
Area = 750ft2
Downspout

1. Measure the area of the impervious surfaces (roof or
driveway) that will flow to your rain garden. No need
to climb onto the roof! Measure the footprint on the
ground. Multiply length x width to find the area in
square feet.
2. Design the garden to be 4-6’’ deep and 15-30% the
area of the impervious surfaces.
3. To figure out the exact size of your rain garden, first
test your soil permeability by digging a hole that is
the width of your shovel and 18’’ deep. Fill with water
and wait until it soaks in. Fill the hole with water
again and time the rate of infiltration.
4. If your hole drains within 24 hours, you want your
rain garden to be 15% the area of your hard surfaces
with a depth of 6”. If the hole takes longer than 24
hours to drain, size it at 30% (about one third) the
area of your hard surfaces with a depth of 4”.
Time to Drain

Impermeable
Multiplier

Depth

within 24 hours

0.15

6”

longer than
24 hours

0.3

4”

5. On your base plan, if one grid box equals one foot,
you can count the boxes in your sketch to see how
many square feet your rain garden is. Count the
boxes to see if your garden is big enough.

Example

If the impervious surface draining to your rain
garden is 800ft2 the rain garden should be:

800 x 0.15 = 120ft2

Possible dimensions could be 10’ x 12’ or 6’ x 20’, etc.
Since it drained within 24 hours,
it should be 6 inches deep*
* You will have to dig your garden two inches
deeper than the final elevation to allow
for added compost.

The objective of a rain garden is to capture the first 1/2”
of rain, but if there isn’t enough space on your property
for the needed area, or if long term maintenance isn’t
possible in such a large garden, it is acceptable to make
the rain garden smaller. Every little bit helps!

Can’t get outside to measure or test soil?
You can use the interactive MapWashtenaw to measure
your impervious surface by entering your address in the
search bar on the top right.
washtenaw.org/MapWashtenaw
You can also find out your soil type by scrolling down
on the left hand “Identify Results” section to select the
NRCS Hydrologic soils layer.

Washtenaw County Water Resources Commissioner’s Office
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Sample design
Full shade

Master Rain Gardener,
Judy Nikolai’s design and plant list

Completed rain garden with Master Rain Gardener,
Judy Nikolai and her neighbors
Photo credit: Kari Paine

Richweed and Spikenard thrive in this full shade garden
Photo credit: Kari Paine
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Essential steps
4) Design

1. Draw a rain garden outline on the base plan you just
made. Make the garden a pleasing shape that goes
with the rest of the garden or yard.

6. Select an overflow outlet location for when the
garden fills up and spills over. Make sure it flows
away from any buildings and to a safe place.

2. If you are digging on a slope, draw in a berm on the
downslope sides (see page 15). The berm can take up
a surprising amount of room, especially on steeper
sites! Make sure you will only be changing the grade
of your property and not that of your neighbors –
the rain garden should be at least two feet away from
the property line.

7. Select plants. Plants for the sides and bottom of the
rain garden should include those adapted to the
extremes of wet and dry conditions. Plants for the
berm should be adapted to drier conditions. For
inspiration, see the suggested plant list on page 21,
and sample designs on pages 3, 5, 7, 9, and 11.

3. Make sure there is at least ten feet between any
structure with a basement (your house or your
neighbor’s house) and the rain garden.

8. Consider height, bloom time, sun requirements, and
color to create a garden you will like.

4. Count up the grid boxes in the designed rain garden
(excluding the berm) to see how many square feet it
is. Are you in the ballpark of the number of square
feet you calculated? If not, revise a bit.

9. Include some personalized details. A defined border
can make the garden look polished. Including
stepping stones or stumps can be fun for kids to
play on. They are useful for perching on to weed too!
Label the new plants so you can identify them when
you are weeding.

5. Decide how water will get to the rain garden:
swale over land or underground pipe (find more
information on this on page 13). Draw the path and
type of conveyance on the drawing.

10. Consider your budget: plan to spend $2/square
foot if you do it all yourself, $5-8 if you hire a
landscaper to dig, $15 if you hire out the design and
construction. Prices vary widely!

Rose Mallow on Miller Ave.
The Miller Ave Rain Gardens in Ann Arbor capture
runoff from the street. Designed by Susan Bryan
and Chris Carson. Installed by Hoffman Bros. and
Chapman’s Nursery in 2013.

Miller Ave Rain Gardens, Ann Arbor
Photo credits: Catie Wytychak

Washtenaw County Water Resources Commissioner’s Office
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Essential steps

5) Plan your drainage
When directing water to a rain garden, use a minimum
slope of 2% to encourage a good flow. This can be done
over land or with a pipe.

Over land:
•

Water will run over land to your rain garden if it is
downhill from your downspout to your rain garden.
Check with a hose to make sure water will flow there.

•

Often water will infiltrate into the ground while
moving along the channel.

•

Your drainage channel can be made of stones, native
plants, or simply be a lowered grassy pathway.

With an underground pipe:
•

Sometimes it is necessary to direct water to the rain
garden underground with a pipe. The pipe will need
to run downhill to the rain garden.

•

The pipe should outlet above where the water will
pool. The emergency overflow notch will be below
the elevation of the bottom of the pipe. This way
water won’t sit in the pipe.

•

Use a non-perforated, 4” diameter pipe. Either
corrugated black plastic or PVC works. Don’t use
perforated pipe near the house. PVC is better for long
runs (>20’) but is more expensive.

•

The end of the pipe can end with a grate (shown
below) or with a pop-up.

•

Place a few stones where the pipe outlets into the
garden to reduce erosion.

Rain garden in Washtenaw County by InSite Design Studio
Photo credit: Harry Sheehan

Measuring the slope of the pipe:
•

For a 2% slope the height of your pipe will lower
about 1/4” for every foot of length. You can
approximate this by multiplying the pipe length in
inches by 0.02.

Pipe length Convert
(Run):
to inches:

= Rise in Round up
inches = Your Rise

Drainage:
Measuring
the Slope
Pipe
6’
72
1.44 of the 1.5"
Multiply
10’

120

by 0.02

2.4

2.5"

Using a minimum slope of 2% will encourage a good flow when directing water to a rain garden.

15’
180
3.6
For a 2% slope your pipe
height will lower ~¼ inch for every foot
of length.

•
•

•
•
•

3.75"

You can also approximate this by multiplying the pipe length in inches by .02.

20’

If your pipe run length
in feet is:
6
10
15
20

240

Convert the
pipe length
to inches…
72
120
180
240

Multiple by .02 to
calculate the Rise
for a 2% slope
x .02
x .02
x .02
x .02

4.8

the Rise in
inches
equals
1.44
2.4
3.6
4.8

5"
Your Rise

(rounded
up) Run.
You can use the pipe length to approximate
the
1.5"

2.5"
Your Rise is the difference in height of your3.75"
pipe at
5"
the start and at the end.
• Youcan
can useuse
the length
of the pipe
to approximate
Run. start to the end of
You
a line
level
fromthethe
• Your Rise is the difference in height of your pipe at the start and at the end.
your
pipe
tolinemeasure
your
rise.
• You can
use your
level from the start
to the end
of your pipe to measure your rise.

Run
Rise

Rain garden in Dexter, Michigan
Photo credit: Susan Bryan
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Essential steps

6) Transfer your drawing to your site

1

Translate the dimensions of your rain
garden onto the ground by first laying out
tape measures that act like the grid paper.

2

3

Draw the edge of the garden on the
ground by placing flags in the measured
locations from your ‘point of beginning’.

Outline the garden border
on the grass with spray
paint, flour, lime, or string.

Photo credits: Harry Sheehan
Washtenaw County Water Resources Commissioner’s Office
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Essential steps
7) Dig!

1

Rototill the turf, use a sod-cutter, or kill the
grass by laying down cardboard and mulch.
Line Level

2

Dig a shallow
depression with
a level bottom.
Measure down
from the string to make sure
the garden bottom is level.

String

Rain Garden
Water Line
6”
O3”r i gi
na

start Cut
digging here

Need compost?
Dig 2” deeper so you can add 2”
of compost to the finished rain garden.

Berm

l Gr

a de

3

With the soil
you dug out
to create the
depression,
build a berm on the
downhill side to hold the
water in the garden like a
1.The rain
bowl.

New Grade
Original
Grade

Fill

Line Level

String

Rainhere
Garden
pile soil
Water Line

Berm

3”- 6”
Cut

Stake

New Grade

Base of Rain Garden

garden should be 10’ away from any basement.

2. Water should pool 3”-6” deep - no deeper.

Stake

Fill

Original
Grade

3. The bottom of the rain garden, where water pools, should be flat.

4

a notchthe
to rain garden overflows, overflow
Line Level
String
4.Add
When
to a safe location
- not toward th

the berm for
waterin the rain garden should be the existing
5.overflow
The soil
Rain Garden
to go to a safe
Water
Line
6.
Mulch
the
rain
garden
like
any
perennial
bed.
location. The notch will
Rain Garden Water Line
determine the water depth
4-6”6”
3”within the rain garden.
Cut

topsoil, mixed with compo
overflow notch in berm
determines
Berm water level
New Grade

Underground
pipe rain garden should be 10’ away from any basement.
1.The
Original
If you use a pipe, the end must sit higher than the overflow notch
Grade
Fill
2.
Water
should
pool
3”-6”
deep
no
deeper.
and above the
water
line
so
that
water
and
decaying
material
don’t
sit
in
1. Put up the stakes and the string with the line level. Make the string
the pipe. This may mean digging your garden deeper, or using an existing steep
3.
The bottom of the rain garden, where water pools, should be flat.
slope to your2.
advantage.
Start digging at the top, where it says “cut”.
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Stake

level.

4. When the rain garden overflows, overflow to a safe location - not toward th
3. Pile the soil where the berm will be.
5. The soil in the rain garden should be the existing topsoil, mixed with comp
4. Keep digging until the bottom of the rain garden is 3”-6” below the top of th
6. Mulch the rain garden like any perennial bed.

Essential steps

Rain garden at Eastern Michigan University housing. Design by InSite Design Studio.
Photo credit: Shannan Gibb-Randall

8) Add soil amendments 9) Plant!
Amend the soil with organic matter – good soil and
compost make all plants happy! Mulching will reduce
weeds and help plants stay moist during dry weather.
For healthy soil, dig the rain garden 2” deeper than the
final depth, reserving the topsoil on a tarp. Is there any
topsoil left in the hole? If not, dig another 6” and replace
it with the topsoil you just dug out.
Lay 2-3” of compost on the rain garden bottom and sides.
Use your judgment like you would for any perennial
garden. Till the compost into the soil, then cover with 2”
of hardwood shredded mulch.
How many cubic yards of mulch and compost do you
need? Use this calculation to determine how much
compost and mulch is required to cover the garden:

If you have plants in your garden that are adapted to
both wet and dry conditions, you can transplant them
into the rain garden. If you are buying plants, it is
recommended to buy plants in pots because seeds are
often washed away. Live plants have root systems that
can resist the movement of water.
Dig a hole deep enough that the roots can hang
vertically. If the roots are root-bound, break them up.
Place the plant deep enough so that the entire root ball
is covered but the base of the stem is above the soil. Fill
the hole and pat down firmly to remove any air space.
Too wet to plant? Place the mulch first. Mulch can soak
up some water and make it less muddy. Don’t worry –
the plants like it wet!

A * 0.00617 = material in cubic yards
Where A = the area of your garden in square feet. This
can be calculated by counting the squares on your base
plan drawing. Use this calculation for either compost or
mulch of 2” depth.
Washtenaw County Water Resources Commissioner’s Office
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Essential steps

10) Maintain

Maintenance is essential to keeping your garden looking
great and managing stormwater runoff for years to
come.

Watering

Expect to water regularly for the first season to reduce
mortality and speed root development. After the first
year, native plants should be well established and need
only be watered during very dry weather.
Keep the soil around the plants moist for the first few
weeks and in times of drought. Not sure when to water
or how much? Test the soil by sticking your finger into it.
If your fingertip touches moist, but not soaked soil, you
are watering the right amount.

Weeding

Weeding is most critical in the first season or two. After
that, weeds should compete poorly with the native
plants so seasonal weeding will be sufficient. Be sure to
address any invasive species that find their way into the
garden.

Fertilizing

It isn’t necessary to use fertilizers in your rain garden
– the native plants are hardy! Compost can be added to
the soil prior to planting to give plants a boost.

Mulching

Consider mulching your garden every few years to keep
weeds down, help retain soil moisture, and protect
plants during cold winters. Mulch eventually breaks
down, adding nutrients to the soil and keeping plants
healthy. You can also use leaves or grass clippings as
mulch. Keep mulch and leaf litter at no more than 4” in
depth so it does not smother new growth.

Thinning

Some plants might be very happy in your garden – so
happy that they start spreading aggressively! If you are
dividing overgrown plants, consider bringing them to a
local plant swap. Other gardeners will be happy to give
them a new home.
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Volunteers caring for the Miller Ave Rain Gardens in
Ann Arbor. Photo credit: Susan Bryan

Planting

Sometimes plants have a hard time getting established
or are stressed after transplanting. Some plants might
not do well in your garden despite all your hard work
and planning. This is a normal part of gardening. If you
need to replant areas of your garden, consider planting
in fall. Native plants can become established over winter
without regular watering during the cold months.

Trimming old growth

Native perennials provide great habitat for beneficial
insects and other wildlife over winter. Many rain garden
plants look interesting even in winter! Leave old growth
standing until temperatures in spring are consistently
over 50 degrees. If you must trim, cut stalks down to one
foot high and leave the cuttings in the garden as mulch.

So you built a rain garden...
Congratulations!
Let us know!
We want to put your rain garden “on the map” so others
can be inspired by your good work. Email Susan Bryan
with the location of your garden. Include as many details
and photos of the design process and the completed
garden as you like! bryans@washtenaw.org
Susan will arrange for you to pick up your free Rain
Garden sign and t-shirt. You can also pick up a sign at
the next Conservation District Plant Sale and a t-shirt at
the next Plant Swap, Plant Sale or Nursery Visit.
Last, but not least: enjoy your garden through every
season!

Photo credit: Kari Paine

Photo credit: Kari Paine
Washtenaw County Water Resources Commissioner’s Office
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