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Rain Gardens
Why to Build Them + 
How to Avoid Pitfalls
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What is a Rain Garden?
• A planted depression designed to clean, 

filter, and reduce stormwater runoff
• A Nature-Based Solution/example of 

Green Infrastructure 

Designed for 
specific 

catchment areas

Inlets

Outlet

Ponding area 
volume is 

determined by 
the catchment 

area
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Overflow Outlet
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Underdrain Outlet
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Site-appropriate plants
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Why build Rain Gardens?
• To intercept or divert water to 

where it should be filtered and 
infiltrated before entering a 
stormwater drain or water body.

• Rain Gardens are designed to 
help improve water quality, not 
make standing water go away. 

• Rain Gardens are not wetlands. 

Rain Gardens won’t solve 
this
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Development of land increases surface runoff 
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Impervious Surface Landcover
Rule of Thumb: 
At ~10% watershed 
impervious cover we start to 
see:  
• More water quality issues 
(sediments and contaminants)
• Increased flooding
• Increased stream erosion
• Impacts to biological  
   communities
• Loss of recreational uses
• Shellfish bed closures
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Springfield, MA

40.3% 
Impervious

59.7% 
Pervious
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Image: Public Health Institute of Western MA Data sources: Info USA Data Services, Massachusetts Office of Geographic Information 
Systems, Pioneer Valley Planning Commission, U.S. Department of Agriculture Forest Service.
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Combined Sewer Overflows
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June 21, 2023
13 Million Gallons

July 10, 2023
9 Million Gallons
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Water Quality Assessments
•  76 waterways in the Pioneer 

Valley are “impaired” for a variety 
of pollutants including 
phosphorus; 

• The lower Connecticut River in 
Massachusetts is impaired for 
bacteria (E-coli) and total 
suspended solids largely from 
combined sewer overflows and 
stormwater; 

• Stormwater from the Pioneer 
Valley also contributes to the 
estimated three million pounds of 
nitrogen flowing into the 
Connecticut River to Long Island 
Sound annually.

Pioneer Valley Planning Commission Pioneer Valley Green Infrastructure Plan, 2014
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Climate Change - Precipitation

14

Image: EPA

1901-2015

Image: LA Times/Bob Chamberlin

Image: MV Times/Rich Saltzberg
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Frequency of extreme downpours increasing

Source: When it Rains, It Pours by Environment America Research and Policy Center, 
analysis of weather records dating from 1948 to 2011. 
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How We Can Help

No Synthetic 
Fertilizers
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Will it actually make a difference?
• A 100 square feet roof (10’x10’) 

can yield 56 gallons of water 
from 1 inch of rain!

• Averages for Northeast U.S
• Rainfall +/- 3 to 4 inches a 

month
• Home Size 2,000 s.f. 
• Stormwater from roof = 

3,925 ga. each month.

That’s more than 47,000 
gallons per year !

x 940

x 80
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Why build Rain Gardens?
• To intercept or divert water to 

where it should be filtered and 
infiltrated before entering a 
stormwater drain or water body.

• Rain Gardens are designed to 
help improve water quality, not 
make standing water go away. 

• Rain Gardens are not wetlands. 

Rain Gardens won’t solve 
this

Is this a problem?
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Steps for creating a rain garden
• PART ONE

• Know the Problem You Are Addressing
• Site Analysis

• Soil 
• Catchment Area
• Volume Calculations

• Design
• Garden Size & Shape
• Amendments

• PART TWO
• Installation
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Design Process: Springfield Museums
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Site Analysis
1. Slope – can you get the water 

to the garden?
• At least 10 feet from a 

building
• 50 feet from septic 

systems or wells
2. Soil Infiltration – will the 

water seep into the soil?
• Dig a hole 1-2 feet deep
 If water seeps in, there 

may be high 
groundwater. 

 If it stays dry, fill the 
whole with water. If it 
drains fully within 24 
hours there is adequate 
infiltration capacity.

Call Dig 
Safe
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Calculate the Catchment Area

78
’

46’

• Length x Width
• 78’x46’ = 

3588 sq. ft.

• Locate Gutters
• Roof Area x 

Percent 
Captured by 
Gutters
• 3588 x 50%= 

1749 sq.ft.
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78
’

46’

• 10’ from 
buildings, roads 
or pavement

• Soils drain 1-3” 
hour

• Overflow area

2100 ft2 
Area 2100 sq. ft

Identify the Garden Area
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Calculating Rainwater Volume
Roof Area x Rain x Loss = 

Catchment

CALCULATE
Roof Area (ft2)  *  Rain Event 
(in.) * 0.623 (unit conversion to 
gallons) * 0.90 (Loss factor) = 
Catchment (gallons)

1749 ft2 (AREA) * 3 in (RAIN). * 
0.623 * 0.90 = 2,941 gallons

Surface Runoff Range

ROOF 0.80 – 0.95 (Metal: 
0.95, 

Concrete/asphalt: 
0.90, Built up 

tar/gravel: 0.85 – 
0.80)

PAVING (concrete, 
asphalt)

0.90 – 1.00

BARE SOIL (flat) 0.20 – 0.75

SOIL WITH 
VEGETATION (flat)

0.10 – 0.60

GRASS/LAWN 0.05 – 0.35

GRAVEL Use the coefficient of 
the ground below the 

gravel

Table from: Lancaster, Brad. 2006. Rainwater 
Harvesting for Drylands, Vol.1.Rainsource Press.
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Calculating Rain Garden Volume
6” Average 
Depth of the 
garden

CALCULATE:

Garden Area 
(ft2) * Average 
Depth (in.)*0.623 
(Unit 
Conversion to 
Gallons

2100 ft2*6 in *0.623 
=7849 gallons
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Planting Plan
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Right plant for the right place

High and Dry

Moderate

Low and Wet
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Case Study
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Calculating the Catchment Area
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Roof Area: 741 square feet
Volume: 433 gallons/ 1” of rain

Rain Gardens: Contribution Area
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Meadow

Forest
Garage

Driveway

Basin 1
160 gal.

Basin 2
210 gal.

Basin 3
550 gal.

Pebble-lined
Stream-like channel

Large rocks
along stream bank 

drain
outlet

Walkway

gutters

866 ga.  
/ 2” rain

Triple Basin Rain Garden

Rain Garden Design
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Meadow

Forest

Garage

Driveway

Basin 1
160 gal.

Basin 2
210 gal.

Basin 3
550 gal.

Pebble-lined
Stream-like channel

Large rocks
along stream bank 

drain
outlet

Walkway

gutters

RAIN GARDEN SPECIES LIST
Butterfly Weed – Asclepias tuberosa
Black Eyed Susan – Rudbeckia hirta
Purple Coneflower – Echinacea purpurea
Joe Pyeweed – Eupatoreum purpureum
Virginia Wildrye – Elymus virginicus
Mountain Mint –Pycnanthemum 
virginianum
Smooth Blue Aster- Aster laevis
Path Rush - Juncus tenuis
Blazing Star – Liatris spicata
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One year later
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Pitfalls to Avoid
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Too high on 
the slope

Bare mulch 
will move

Unprotected 
Overflow = 

Erosion

Insufficient 
ponding 
volume
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Sand and 
Gravel as 

Mulch
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Inadequate 
Drainage = 

Constructed 
Wetland 
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Resources

https://www.mass.gov/info-details/stormwater-
solutions-for-homeowners-fact-sheet-rain-gardens

www.mass.gov
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nemo.uconn.edu
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Design with a professional, install in community

Springfield Museums Springfield Museums

Residential Walnut Street Farm, Garden the Community
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info@rdgland.com
www.regenerativedesigngroup.com
(413) 376-5510
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Rain Gardens
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Thank you


	Rain Gardens�Why to Build Them + How to Avoid Pitfalls
	What is a Rain Garden?
	Overflow Outlet
	Underdrain Outlet
	Site-appropriate plants
	Why build Rain Gardens?
	Slide Number 7
	Impervious Surface Landcover
	Slide Number 9
	Slide Number 10
	Combined Sewer Overflows
	Slide Number 12
	Water Quality Assessments
	Climate Change - Precipitation
	Frequency of extreme downpours increasing
	How We Can Help
	Will it actually make a difference?
	Why build Rain Gardens?
	Steps for creating a rain garden
	Design Process: Springfield Museums
	Site Analysis
	Slide Number 22
	Slide Number 23
	Calculating Rainwater Volume
	Calculating Rain Garden Volume
	Planting Plan
	Right plant for the right place
	Case Study
	Calculating the Catchment Area
	Roof Area: 741 square feet�Volume: 433 gallons/ 1” of rain
	Rain Garden Design
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	One year later
	Pitfalls to Avoid
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Resources
	Slide Number 44
	Slide Number 45
	Rain Gardens
	Slide Number 47

