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Funder/ProgramFunder/Program
Design Goals:Design Goals:
Clean Water Act 1972 Clean Water Act 1972 ––
to attain clean water that isto attain clean water that is
fishable and swimmablefishable and swimmable



Goals and Benefits:Goals and Benefits:
Improve water quality:Improve water quality:
•• Reduce volume and velocity of runoffReduce volume and velocity of runoff
•• Reduce pollutants Reduce pollutants ––remove them at the sourceremove them at the source
•• Reduce property damage due to erosion & flash floodingReduce property damage due to erosion & flash flooding
•• Restore % of preRestore % of pre--development hydrologydevelopment hydrology
Extra benefits:Extra benefits:
•• Create sustainable solutions using plantCreate sustainable solutions using plant--based optionsbased options
•• Increase regional biodiversityIncrease regional biodiversity
•• Provide educational opportunities to encourage good Provide educational opportunities to encourage good 

stewardship of resourcesstewardship of resources





Solve landscape problemsSolve landscape problems
Increase biodiversity & wildlife habitat
Increase property values/aesthetic addition
Contribute towards clean water
Conserve soil
Save energy
Enhance mental well-being
Reduce watering needs
Reduce air pollution
Provide educational opportunities





DO NOT add sand to native soil to improve DO NOT add sand to native soil to improve 
permeability = sand + clay + lime  = brickspermeability = sand + clay + lime  = bricks



















Trees and RainScapingTrees and RainScaping

Protect your trees and add 
native species whenever 

possible





Woodland Restoration



bush honeysuckle was removed, new trees and 
shrubs were planted with some ground floor 
perennials added in



This was listed as woodland restoration…
So where is the woodland???





Good creek corridor vegetated buffer clean-up and planting

Bad creek corridor vegetated buffer clean-up and planting













•Work with an engineer to reinforce the roof
•Work with a knowledgeable roofing company
•Use plants adapted to the harsh, hot and dry environment 



























Overview of Landscape Elements for Rainscaping

Perennial/shrub
planting beds

Perennial/shrub
planting bed

Permeable paving

Rain garden

Planted bioswale
connecting small
rain gardens

Perennial/shrub
planting bed

Rain barrels

Perennials, 
shrubs and 
trees planted in 
low, wet area of 
yard Trees



Spruce Street



• Scale for drawing
• Orientation of property to North
• House and other buildings
• Above ground utility lines
• Below ground utilities
• Downspout on house
• Direction of slope
• Existing tree
• Proposed tree
• Existing shrub
• Proposed shrub
• Existing herbaceous planting
• Proposed herbaceous planting
• Percolation test location
• Rain garden outline
• Underground pipe



Good overview and 
actual plans





Scale not indicated, but some 
measurements are included
Individual plant placement and 
numbers not indicated
Location of percolation test not 
indicated
North orientation not indicated
Is it a bioswale or a lawn 
alternative? Says both for one 
feature?
There was not an overview of 
the property showing the future 
location of the rainscaping 
features.

NOT a good
overview example



Good plant list 
with all required 
aspects

Bad plant list - original plant list is not on same 
page/incomplete and final doesn’t match very well



Genus + species not listed 
w/common name
Size of container and cost per 
plant not listed
Spacing of plants not indicated
Source/where purchasing the 
plants is not listed per plant

NOT a good plant list



IS a good plant list





A rate of .25  to 1.5 inches/hour 
is considered adequate to ideal 

for a rain garden

Percolation Test Steps: 
1. Dig a hole 12” deep by 6” in diameter. 
2. Fill hole with water and let stand until all the water has 
drained into the ground (this will give you saturated soil 
conditions). 
3. Refill the empty hole with water again. Measure the 
depth of the water with a ruler. 
4. Check the depth of water with a ruler every hour for at 
least 4 hours. 

• Do I need to amend the soil to make it more permeable?
• Is the site suitable for a rain garden?



Amend the soil with compost
Use an auger to drill holes and fill
with compost
Find a more well-draining site
for the rain garden
Consider a different rainscaping option







NO sand
Mulch
Well-aged compost
Topsoil (silt loam only)
Mycorrhizal innoculant
Calcined clay “Turface”
Expanded gypsum
Aeration backfilled with compost
Tilling
Plants with robust root structures





What is a rain garden?What is a rain garden?
A rain garden mimics natural 

watersheds and wetlands











Listed as a rain 
garden but was too 
close to the house 
and is a basin filled 
with stone not plants





•Locate rain garden perpendicular to flow of water and near    
the source
•Always protect soil from compaction and erosion 
•Basin should be 4-8”
•Size =approx. 20-30% of surface draining towards rain garden
•A rain garden should be no closer than 10 ft. from a building
•Do not add sand to native soil (sand + clay + lime = bricks!)
•Do not disturb tree roots – protect the trees!
•Do not build in low area or over septic systems/sinkholes
•More clay, less drainage=larger rain garden or make soil more 
permeable. OR-find a more suitable location or option.
•Grade to ensure that water flows from source to rain garden

Rules of Thumb For Rain GardensRules of Thumb For Rain Gardens



Use biodegradable erosion blanket where needed
Install a temporary bypass during establishment 
phase of rain garden and/or bioswale
Protect area from siltation
Use permanent erosion blanket and gravel/stone in 
areas of high energy water flow

More Rules of Thumb!More Rules of Thumb!



Surrounding terrain that 
drains into the rain garden

Surrounding 
terrain that 
drains into 

the rain 
garden

Rain garden
basin

BioswaleTransition zone of 
the rain garden



Rain gardens of any 
size will reduce the 

quantity and velocity 
of storm water 

runoff. 

Any reduction is a benefit!



If you don’t think you
can make a difference

Consider this…
A one inch rainfall = 27,154 

gallons/acre
The average annual rainfall in

St. Louis is 38.75 inches
That equals

1,052,217 gallons
per year/acre!!!



Design Styles

Reconstructed wetlands?



Naturalistic? 
Traditional?

Formal?



Basic maintenance is the same as any other garden:
•Water during establishment and during drought
•Maintain a 2-4” layer of organic mulch
•Keep garden/bioswale weeded at all times
•Remove any dead and/or unsightly plant parts
•Don’t remove dormant plant parts until early spring 
•Always maintain a clean edge

•Keep the input and overflow clean and free of debris
•Check periodically to be sure the rain garden is 
draining and there is not an impermeable “crust” on 
the surface
•Don’t use inorganic fertilizer, use compost
•Don’t use pesticides



MONTH(S)MONTH(S) MAINTENANCEMAINTENANCE WEEKLYWEEKLY MONTHLYMONTHLY

Jan-Feb Check for and remove trash and debris X

Mar-May Remove dead plant parts; replace any mulch where 
needed; thin any crowded/overgrown plants

X

Check for erosion & excessive ponding during storms as needed

Weed; water during drought; tidy up garden as needed X

Plant/replant as needed X

June-Aug Check for erosion & excessive ponding during storms as needed

Weed; water during drought; tidy up garden as needed X

Sept-Oct Check for erosion & excessive ponding during storms as needed

Weed; water during drought X

Plant/replant as needed X

*Check pH 1x/year-adjust if necessary as indicated by test *1x/yr

Nov-Dec Replace mulch where needed X



WEEKLY: in season
• Weed
• Water as needed
• Check for and fix erosion
• Keep a tidy look in the 

garden(s)
• Inspection for good general 

appearance of area/gardens

MONTHLY
• Clean out any trash, debris 

etc., esp. at input/output of 
rain gardens & bioswales

SPRING & FALL
•Replace mulch where needed
•Plant/replant as needed
•Scratch surface to prevent 
‘crust’

ANNUALLY
•Check pH; adjust as 
indicated



Always maintain a clean edge 
to give a finished, ‘garden’ look  

Add elements that indicate intention    



Sturtevant, WI

Franklin, NH

Springfield, MO





What considerations determine plant choices?

•Rain gardens consist of different moisture zones, 
therefore your plant list for each zone will be different
•Size of project and budget will determine container size
•Native or non-native plants or both?
•Seeding vs. planting or both?



Why choose native plants vs. non-native 
plants?

•Native plants enhance the habitat value of 
your property
•Native plants are well-adapted to the 
fluctuations in climate

The plant list does not determine
the design style—the gardener/designer does!



Native wetland plants 
are well adapted to 
periods of flooding 

followed 
by periods of 

drought…



upper slope lower
slope

pond edge-
seasonal

inundation

permanently
submerged

Location – dry vs. moist - determines plant choices



Contrast foliar texture and plant form

Choose plants with
different bloom times



Sedges (Carex ) 
Rushes (Juncus/Scirpus )
Spike rushes (Eleocharis)

Some top plants to use 
in rain gardens 

in sunny locations

In the basin…and on 
lowers slope



Bluestar
Amsonia illustris



Swamp/marsh milkweed
Asclepias incarnata



Rose mallow -
Hibiscus lasiocarpus



Copper iris -
Iris fulva

Blue flag iris -
Iris virginica



Cardinal flower (Lobelia cardinalis) Blue lobelia - Lobelia siphilitica 



Switch grass
(Panicum virgatum)



Yellow coneflower - (Rudbeckia fulgida)



Joe Pye weed 

Cardinal flower
Lobelia cardinalis

Golden groundsel
Senecio aureus

Shade species 

Most sedges 
are shade 

tolerant



Ostrich fern
(Matteuchia struthiopteris)

Royal fern
(Osmunda regalis)

Sensitive fern (Osmunda sensibilis)

Ferns



Ilex verticillata - winterberry

Aesculus pavia – red buckeye

Hamamelus – witch hazel

A Few Shrubs & Small Trees



Cephalanthus- buttonbush





Rhode Island

Connecticut


