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Funding for this project has been provided by the 
William Penn Foundation through the Delaware River Watershed Initiative

Rain Gardens and 
Stormwater Management

Hav-a-Rain Garden

Stormwater and Your Property

Photo: Mike Hannigan

What is your watershed address? Pre Development Versus Post Development 
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• 1” of rain that falls over 1 sq. ft. of impervious surface creates  0.6 
gallon of water

• So, 1” of rainfall on a 1,000 sq. ft. roof will produce 100 gallons  of 
rainwater (1,000 sq. ft. x 0.6 gal. = 600 gal.)

• The Philadelphia area averages 42.05 inches of rain annually.

• A roof this size in this area yields 5,256 gal. of run off / year. 
(0.6 gal. x 42.05 in. x 1,250 sq. ft.= 31,538 gal.)

How Much Rain Water? When it Rains it Drains

Increased Discharge = Flooding
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Urbanization and Stream Channels

Common Practices that Result in Stormwater Pollution Common Practices that Result in Stormwater Pollution
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Uncontrolled Stormwater Runoff = Impaired Streams
Source: Maryland Department of Natural 

Resources

The American Ideal?

Use Creek Friendly Lawn Care

• Lawn grasses do not infiltrate rainwater well and modern 
lawn care practices use too much fertilizer and too many 
toxic chemicals that make their way into our waterways 
harming water quality.

• Mow High – requires less water, shades out weeds.
• Leave the grass clippings on the lawn, they will breakdown 

and fertilize lawn.
• Test your soil before you apply fertilizer.
• Use organic fertilizers, only what you need, and only if your 

lawn needs it.
• Water longer and less often. A
• Aerate early in spring and the fall. Reduces compaction, 

allows more air flow around roots and better water 
penetration.

• Do NOT put your leaves in a stream!!!

What’s in Your Soil?? Test before you treat
• Penn State Extension
• http://www.aasl.psu.edu/ssft.htm
• Standard Individual Soil Test Kit $9.00

• Consider replacing some lawn area 
with native flowers, shrubs and 
trees. 

• Drought tolerant, adapted to 
this area, climate and 
conditions.

• Require less watering, fertilizers 
and pesticides

• Provide better habitat and 
serve as a food source (berries 
and seeds) for insects, birds 
and other wildlife. Good 
Biodiversity.

• Bringing Nature Home by Doug 
Tallamy

• https://www.dcnr.pa.gov/Conservatio
n/WildPlants/LandscapingwithNativeP
lants/Pages/default.aspx

Go Native!!
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Be on the lookout for Invasives!

Mile a Minute

Lesser Celadon

Asiatic Bittersweet

Multi Flora Rose

Japanese Knotweed

Garlic Mustard

Think twice about the common 
plants that you can buy at your 
local big box store. 

Vinca Vine

English Ivy Butterfly Bush

TREES – Vital for Water Quality

Water Quality 
Benefits

• Trees intercept small 
rainfall events that 
are responsible for 
the most stormwater 
pollution

• A typical medium 
sized deciduous tree 
can intercept 2,380 
gallons of 
rainfall/year

• A typical evergreen 
tree can intercept 
4,000 gallons of 
water/year

Build your paved surfaces 
smarter – Let the water 
through!
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RIPARIAN BUFFERS

Let nature do the work 
of stabilizing your 
streambanks and 
filtering pollutants!
• Buffers stabilize streambanks 

and filter overland runoff of 
pollutants. They also shade a 
stream allowing cold water fish 
species to thrive.

• Can start with a no-mow zone 
(be careful to manage for 
invasives)

• Use Native shrubs and trees

• The wider the better.

Riparian buffers protect stream habitat, filter 
nutrients and sediments, and disperse 
concentrated runoff and help to stabilize the 
streambanks.

Healthy Versus Unhealthy Stream Habitat

Philadelphia Water Department

Downspout Flow 
Through Planters
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Rain Gardens 
All Shapes, All Sizes benefit clean water

What is a Rain Garden?
• An area in a man-made landscape 

that captures water and holds it for 
a short time

• Runoff water is captured and 
infiltrated into the soil in an 
indented area where plants and soils 
utilize and filter the water

• An attractive addition to your 
landscape

Purpose of  Rain Gardens
• Captures runoff from impervious areas such as 
roofs, driveways, patios

•Reduce runoff leaving 
landscape to become 
storm water reducing 
volume entering local 
waterways

•Standing water should
last no more than 72 hours after rain stops

Capture that Water Before it Becomes Runoff! Benefits of Rain Gardens
• Beautiful landscape feature, low 

maintenance, low water use
• Increases infiltration of rainwater in 

landscapes with impervious 
surfaces - infiltrates as much as 
30 % more water than a flat or 
sloped lawn area

• Reduces flooding risks and 
stream bank and bed erosion

• Increase habitat for birds and 
insects
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New Jersey Rain Garden Manual

A Rain Garden Can Be…
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Somewhat typical Havertown lots - 52’ by 135’ or about 7,000 SF of land each Add two 1940s two-story brick house with 
additions = 2,800 SF (20% impervious)

(2,800 SF, 20 % impervious)

Everyone needs a road to get to your home
= 1,850 SF (13% impervious)

Add a sidewalk = 650 SF (5% impervious)

(2,500 SF, 18 % impervious)

Add two 1940s two-story brick house with 
additions = 2,800 SF (20% impervious)

Everyone needs a road to get to your home
= 1,850 SF (13% impervious)

(4,650 SF, 34 % impervious)

Add two 1940s two-story brick house with 
additions = 2,800 SF (20% impervious)

Everyone needs a road to get to your home
= 1,850 SF (13% impervious)

Add a sidewalk = 650 SF (5% impervious)

(5,650 SF, 38 % impervious)
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Add two 1940s two-story brick houses with 
additions = 2,800 SF (20% impervious)

Everyone needs a road to get to your home
= 1,850 SF (13% impervious)

Add a sidewalk = 650 SF (5% impervious)

Add a driveway, walks, decks, and paved area for 
parking = 2,400 SF (17% impervious)

(7,700 SF, 56 % impervious)

100% of the 
water that lands 
on those 
surfaces 
immediately 
turns into 
stormwater
runoff.

Using a 1” storm, it would generate our 0.62 gal./sq. ft. or 623 gal. of runoff per 1000 sq ft.

Focusing on 5200 sq ft for 2 houses, driveway, patios, etc. this example generates ~3,200 gal.

How can we stop 3,200 gal. of runoff from these 2 homes getting to the streams?

A 14’ by 18’ rain garden (about the size of a large room) 10” deep will hold about 1,600 gal. of 
water.

Then all you need is one for each house to hold all the runoff from the structures, driveway, 
patios, walks and other impervious up to the sidewalk.

1 front lawn rain garden each = ~3,200gal. 

There we go 1” managed!

What Can We Do? – Build A Rain Garden

80% of our 
rain storms 

are less than 
1” of rain

From PEC

Where Should A Rain Garden Go?
• At least 10 feet from 

your foundation
• At least 10 ft from your 

neighbors property
• Where the overflow 

will not create problem 
(i.e., icing on sidewalks)

• Where it is easier to 
get water to garden.

• Where water can enter 
the rain garden via a 
pipe or overland runoff

Rain Garden Locations to Avoid
• NOT over a septic tank
• NOT near a drinking water well.
• Call PA One Call to locate your utilities so 

you know where you cannot dig!
• Make sure to know where you might have 

underground wiring.
• Stay outside of the dripline of trees and 

avoid disturbing their roots.
• NOT in a wet area in your yard (unless you 

know how to design your way out of it)!

What about my soils?
• Simplified rain gardens can be 

constructed using native soils 
present as long as they will 
infiltrate water that enters the 
garden within 48 hours.  You 
can determine this using a 
simplified soil infiltration test.

From PEC

Likely Soil TypeTime to Essentially Drain

Sandy<6 hrs
Silty6-24 hrs

Clayey>24 hrs

What About my Soils?
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How Big Should My Rain Garden Be?

• Determine the size of 
the impervious cover 
that will drain into the 
rain garden.

• Understand your 
slope

• Determine how big 
and how deep the 
garden should be.

What Shape Should My Rain Garden Be?

•Whatever shape you want!
•The shape should blend 
into your landscaping

How to Get the Water Into the Garden
• Overland Flow
• Vegetated Swale
• Piping

What About an Overflow?

• In large storm events 
the rain garden will fill, 
and need to overflow. 

• The overflow should 
be directed away from 
any structures and not 
be directed into a 
neighbors yard.

• The water can be 
directed back to the 
path it took before the 
garden
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Developing a Planting Plan

• Consider light – is it shady 
or sunny

• The plants on the bottom 
will need to be tolerant of 
wet conditions

• The plants on the sides 
and the berm will be in 
dry conditions

Rain Garden Property 
Assessment and 

Construction Steps 
Examples

Soil Texture - Augering
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Sometimes Redirecting Water is Easy

Driveway is crowned in the middle and 
pitched toward the front lawn. Sitng garden 
at edge of driveway allowed runoff flow 
from downspout to driveway to Rain Garden

How Can You Tell?

● Go out in the rain 
● Do a water test with hose - pick 3-4 uphill 

spots and run a gentle stream of water 
and watch gravity do the rest

Doesn’t Work If
● Flat driveway, concave in the middle, 

sloped to run to fast to the street

> Clayey soil shallow, 
but sandy deep & 
percolated pretty 
well 

> Used middle soil 
factor of 0.25 times 
about 900 sq ft 
drainage area to yield 
225 sq ft garden area

> Notice tree stump -
could be a problem 
for construction, 
depending on age, 
location and type of 
tree

Planting Plan
● Considers Sun / Shade

Grading Plan
● Water flow in upper left side by 

cutting ~ 12” soil out on uphill side
● Berm on downhill side 
● Berm tapers so top of berm is level
● Bottom of the garden is almost level, 

with a very small slope to the 
downhill side

● Rototill the bottom before planting
● Cut an overflow in the berm on the 

down hill side and line with stone
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Sometimes Redirecting Water is Hard

Had to cut a channel from downspouts on 
very flat side of house to Rain Garden

How Can You Tell?
● Water pooled in this area, so we knew 

before construction and ran a level on 
ground where we wanted water to flow

● As you built the swale run level along the 
entire route of flow - it should 
continuously slope toward the garden

Doesn’t Always Work
Gravity works, water doesn’t flow 
uphill!
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Maintenance
Maintaining Your Rain Garden
• Water weekly until plants are established
• Weed, especially during the first few years
• Look out for invasive plants!
• Prune dead vegetation and deadhead flowers each spring. 
• Check for sediment buildup at the entrance & erosion
• Mulch as necessary until the plants grow together
• Replant as necessary

New Jersey Rain Garden Manual

New rain gardens will need to be watered for the first one or two
years until the garden is established!

Soaker
Hose

Watering

From Rutgers Univ. RG Training

Landscape Fabric and Mulch

Use mulch in garden, 
no fabric in garden 
except under stone
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• Weeding more often
will limit the amount of
time you will have to
spend weeding

• Watch for overly-
agressive species

• Some weeds can be 
spread aggressively by
underground rhizomes

Weeding

RCE’s NJ Weed Gallery: 
http://www.rce.rutgers.edu/weeds

USDA PLANTS Database:
http://plants.usda.gov

From Rutgers Univ. RG Training

• Pruning directs growth of plants, improves health, and increases 
production of flowers and fruits.

• How does pruning a rain garden differ from my other gardens?
– In a rain garden, dense shrub growth is encouraged to provide 

increased filtering capacity.

Pruning

From Rutgers Univ. RG 
Training

• After season, can remove stems and 
seed-heads or just leave as habitat
and in some areas, aesthetics.

• A string trimmer can be used to
maintain over-competitive growths.

• Dead plant material can also be 
removed by a string trimmer or 
mower, if the mowing deck can be 
raised to cut at least 8” high.

Mowing

From Rutgers Univ. RG Training

• After 1st season, learn 
what was successful and
what plants did not work in
your rain garden.

– Weather / flow drastically 
different than the design?

– Was flow too fast through the 
basin, damaging?

– Getting too little water?
– Not draining in spots?

Photo by Linda Brazaitis

Re-Planting as Necessary

From Rutgers Univ. RG Training

• Replace dead or diseased
plant material

• Re-seed your berm if areas 
of exposed soil

• Replace rocks that may be 
diverting flow away from
garden

• Build up areas where more 
height is needed

Re-Planting as Necessary

From Rutgers Univ. RG Training

• Make sure rain gutters
clear of debris.

• If the flow of water is
blocked in the gutter, the
rain water may not get to
your rain garden.

Cleaning of Gutters

From Rutgers Univ. RG Training
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• Seeds /cuttings from successful
plants can be used elsewhere 
in the garden or shared with 
another garden

Harvest Plants Invest in Your Home - Invest in Clean Water

The Stormwater House Call is a free program created to 
assist homeowners in assessing their properties for ways 
to better manage stormwater through Best Management 
Practices.  This helps improve water quality and reduce 
downstream flooding. 

Visit: streamsmarthousecalls.org 

Questions? Enter your questions in the Q&A
or

Contact Us

Jamie N. Anderson, 
Eastern Delaware County 
Stormwater Collaborative
edcscinfo@gmail.com

Diana Andrejczak, 
Pennsylvania Resources Council
Andrejczak@prc.org
610-353-1555 x8678

Funding has been provided by the William Penn Foundation through the Delaware River Watershed Initiative 

Aurora Dizel, 
Darby Creek Valley Association
auroradcva@gmail.com

Upper Darby Rain Gardens
udraingardens@gmail.com

Peter S. Puglionesi
Hav-a-Rain Garden/DCVA
havaraingarden@gmail.com
OR
Peter.puglionesi@appliedehs.com
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