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Soak up the Rain 

• Developed by EPA, New England 
http://www.epa.gov/region1/soakuptherain/ 
 
• Adapted for the Pioneer Valley 
http://soakuptherain.pvpc.org/ 

 

http://www.epa.gov/region1/soakuptherain/
http://soakuptherain.pvpc.org/


Development of land increases surface runoff  





Stormwater impacts 

Rule of Thumb: At ~10% 
watershed impervious cover we 
see:   
• Water quality issues 
• Increased flooding 
• Reduced baseflow and recharge 
• Stream erosion 
• Impacts to biological   
   communities 
• Loss of recreational uses 
• Shellfish bed closures 
 
 

 



Water 
quality 
issues 

• 76 rivers, streams, lakes and ponds in 
Pioneer Valley “impaired” 

• Pioneer Valley contributing to ~3 million 
pounds of nitrogen flowing from CT 
River to Long Island Sound annually 

 

 



Water quality issues 



Increased flooding 
The greater the impervious cover, 
the greater the likelihood of 
flooding 
 

An equation that we are 
recognizing more and more 

All images posted to MassLive during May 23 , 2014 storm event.  Top image: Mosier Street, Holyoke.  Bottom left: Prospect 
Street, Chicopee.  Bottom right: King Street, Northampton. 



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.  



Consequences  
• Reduced economic vitality 
• Health threats to people 

and wildlife 
 
 

Source: NASA 



Approach to managing stormwater - shifting 

Varying scales – recognize 
that we are all part of a 
connected system 
• Single lot and larger 
developments/redevelopments – 
distributed systems to capture, 
treat, soak up rainfall 
• Municipalities – street system 
and public property retrofits  
• Watershed – protection of key 
lands to promote river function 
 
 

 
 

Cottages on Green, East Greenwich, RI 
Photos courtesy of Jonathan Ford, Horsley Witten Group 



Soaking up the rain 
A strategy for our homes that extends to 

improving the neighborhood, town, and 
region where we live.  



Soaking up the rain                                 
What would the forest do? 

1. Return rainfall to the 
atmosphere  

2. Capture/collect 
rainfall  

3. Slow flow  

4. Return moisture to 
the soil 



• Manage rainfall and snowmelt as close to the source 
as possible – find ways to disconnect areas from 
draining to municipal stormwater system 

• Reduce impervious cover 
• Protect natural drainage systems and pathways 
• Preserve natural areas and native vegetation 

 

Soaking up the rain =                               
facilitating the natural water cycle 



Where do you live? 

• Densely urban - multi family, apartment, condo 
• Village  - lot < ¼ acre (10,890 sf) 
• Suburban – single family home; lot ¼ acre to 1 acre 
• Suburban – single family home: lot >1 acre to 2 acres 
• Rural – single family home;  lot 2 acres or more 

 



Site Assessment Considerations 
• What surfaces 

are generating 
run off? 

• What is the 
drainage area 
for these 
surfaces? 

• Where are 
current drainage 
pathways?  

• Where are the 
opportunities to 
capture, slow, 
and/or soak up?   
 



 



This home has it all! 
Strategies:  
A. Rain garden 
B. Rain barrel 
C. Vegetated swale 
D. Cistern 
E. Rain gutter/downspout   
    diversion 
F. Infiltration trench 
G. Green roof 
H. Porous paving 
   Missing: tree, drywell 

Source: Vermont LID Guide for Residential and Small Sites 



Layout & drawing by Russell Preston; pulled from  9/11/14 presentation by Jonathan Ford 



Easy fixes 

• Trees 
• Roof gutter, 

downspout 
redirects 

• Rain barrels 

 

More involved 

• Cisterns 
• Rain gardens 
• Bioswale 
• Porous paving 
• Dry wells 

 
Can often use these in combination: 
• roof gutter/downspout redirect to rain garden;  
• cistern to drywell; 
• downspout to bioswale 
 



Trees 
One large deciduous tree can reduce 
stormwater runoff by ~ 4,000 gallons         
per year 
 
•  Canopy and branches intercept and  
     store rainfall, facilitating evaporation  
•  Roots take up moisture that is then  
    transpired into air 
•  Root growth and decomposition  
     increase capacity and rate of rainfall    
     infiltration into soil 
 



Growing Vine Street 
project, Seattle 



Roof gutter, downspout redirects 
Problem: Downspout 
delivers flow onto 
driveway, street, and 
combined sewer 
system Solution: Re-hang 

gutters to direct 
flow to new 
downspout that 
outlets to front 
garden 

Cost:  
Approx.  $200 
 
 
Bonus – Reduces 
icing on 
driveway in 
winter! 
 



Rain water harvesting 



Rain barrels 



Basic set up for rain barrel 

 









Cisterns - residential 
Charles River Watershed Association 
developed SmartStorm System in late 1990s 
and early 2000s as BMP for more urbanized 
locations 
 
For collection of rainwater to be used for 
irrigating lawns and gardens (Bob Z says he 
uses the water to fill his hot tub!)   
 
One homeowner uses to wash clothes and 
irrigate plants in green house 
 
Overflow is channeled to drywell that is 
installed as part of system 
 
Installed now by RainStay 
 
Cost: $4,000 to $5,000 
Capacity: 800 gallons (2, 400 gal. tanks) 
 
 
 



•  305 gallon food- 
    grade tank 

 
•  Roof area ~670 sq. ft.  
 
• Overflow from cistern 

goes to existing 
ground level concrete 
channel that drains to 
municipal storm 
system 

 
•  Cost: $308 plus $125 

delivery = $433 
 

Rain water cistern, Center-Pepin School, Easthampton 

Cisterns - schools 



Is roof runoff clean enough to 
irrigate edibles? 

Rutgers Cooperative Extension study (2013) 

• 12 rain barrels at homes with asphalt shingle roofs urban/suburban settings 

• Collected and tested roof runoff over 4-month period 

• Lead and zinc levels below level of concern, suitable for irrigating crops   

• Poly aromomatic hydrocarbons (associated with combustion and petroleum 
products) not detectable 

Washington State Dept. of Ecology study (2014) 

• Used 18 4x8-foot panels with different roofing materials 

• Collected and tested runoff from 10 events in 2013 and 10 events in 2014 

• Did not have other components typical to roofs (gutters,flashing, etc.) 

• Copper roofs had high levels of copper 

• Treated wood shake roofs high levels of arsenic 

Consider not only roofing material, but also bird/other animal waste on roof. 



Best practices for rainwater harvesting 

• Consider your roofing 
materials 

• Don’t collect 1st flush 
• Water the soil; not     

the food 
• Clean rain barrel 

annually (1/8th cup 
bleach in 5 gallons       
of water) 



Source: Rain Harvest Systems 

200 sf x 0.05 = 10 gallons 

15 feet of 4” PVC 

5 gallons per 100 sf 

1.25 gallons per 100 sf 



Source: Rainwater Harvesting 101, Grow NYC 



Source: Rainwater Harvesting 101, Grow NYC 



 
Calculating for water harvesting - 1 

1. What is drainage area?  
       (account for overhangs) 
 

       32.5’ x 20’  = 650 square feet 

 3. What is runoff coefficient for surface? 
 

metal roof = 0.95;  asphalt shingle = 0.90 
 

Average % of rainfall that runs off a 
particular surface.  Roof has higher runoff 
coefficient than lawn as more rainfall will run 
off a roof.  

Annual runoff from catchment 
 

 650 sf  x  3.83 ft.  x  7.48 gal/ft3  x  .90  =  ~16,760 gallons per year  

2. What is annual rainfall? 
 

      1971 to 2000 = 46 inch average (Amherst) 
Rainfall measured in feet not inches = 3.83 feet 



 
Calculating for water harvesting - 2 

1. Roof area? – “drainage area”   
32.5’ x20’  = 650 square feet 

 3. Runoff coefficient for surface? 
metal roof = 0.95;  asphalt shingle = 0.90 
 

Runoff from 1-inch storm event  
(90% of storms in our region = 1 inch or less) 
 

 650 sf  x  0.083 ft.  x  7.48 gal/ft3  x  .90  =  ~363 gallons  

2. Storm event? 
1-inch = 0.083 feet 
Remember to convert inches to feet 

 4. Amount removed for first flush? 
0.0125 gallons per sf = 16.25 gallons 
0.05 gallons per sf = 65 gallons 
 

After first flush  
346.75 gallons 
298      gallons 
 



What do you notice in 
this picture? 



 





Rain garden/ bioretention 
• Landscaped 

depression 
(about 6”) 

• Designed with 
soils, variety of 
plants 

• Receive, treat 
stormwater 
through natural 
processes 

• Typical size = 
100 to 300 sf. 
 Image source: http://water.epa.gov/infrastructure/greeninfrastructure 



 

Rain garden – processes 



Source: http://www.upstreammatters.com/ 

Rain garden – placement 

• Intercept water between downspout and storm drain 
• Stay 10 feet away from foundation to avoid water damage 
• Avoid wet areas 
• Avoid steep slopes (more digging to make garden level) 
• Avoid mature trees (roots could be disturbed/injured and 

tree may not tolerate additional moisture)  
• Do not place near wells or over septic tank or leach field 



Rain garden – soils 1 

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 



• How well do 
soils drain? 

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 

Rain garden – soils 2 



Percolation or pit test 

Rain garden soils – cont’d 

From: Vermont Rain Garden Manual 

1. Dig a hole about 1 to 2 
feet wide and 2 feet deep  

2. Fill hole with water 

3. If takes more than 18 
hours to drain, pick a 
different site 

Ribbon test – identify 
soil type as sand, silt 
or clay 

From: Rain Gardens Across Maryland 



Rain garden - sizing 
• What is drainage 

area?  
• Divide area by 6 

(sizes garden to 
hold 1 inch of 
runoff from 
drainage area in a 
garden  6 inches 
deep). 

• Result is square 
feet area needed 
for rain garden.  

Short cut calculation from 
UConn Rain Garden program 
(for sandy loamy soils) 

 



Rain garden - design 

• Mark out area for garden based on area calculated 
• Remove 8 to 9 inches of soil from the whole area 
• Shape gentle slope from bottom of garden to surrounding lawn area 
• Use some soil to build a berm at lower end of garden 
• Try to keep same level across top of berm so that flow not 

concentrated in any one location 



• Place stones where water enters garden to dissipate energy during 
intense storms 

• Plan for overflow in event of severe storm – where will overflow go? 
• Call Dig Safe before digging to avoid underground pipes and utilities  
       

UConn’s Rain Garden Guru Mike Dietz at Extension 
Center demo site 



Rain garden - plants 

Source: http://www.mass.gov/eea/docs/eea/water/raingarden.pdf 



Northampton Veterans Affairs Medical Center 
Demonstration Rain Garden 

Thomas Benjamin,  
Landscape Architect 



 

Notice slowing and spreading of flow for infiltration. 



Photo courtesy Tom Benjamin 



  

Photo courtesy Tom Benjamin 



 



 



 



http://www.capitolregionwd.org/ 



 

Community Field, Holyoke 



 

Massachusetts Green High Performance Computing Center, Holyoke 



Maintenance  

• Check for erosion/dissipate energy if erosion 
• Water plants 1” per week 
• Remove weeds  



Many benefits 
• Stormwater runoff reduction 
• Less pollution into waterways  
• Groundwater recharge 
• Water supply protection 
• Less streambank erosion 
• Flooding reduction/public 

safety improvements 
• Wildlife habitat 
• Added green spaces, 

improved quality of life 
• Outreach and education 
• Property values 
• Cost savings 

 
 



Be playful,  
get inspired 

Image source: Buster Simpson, Growing Vine Street project in Seattle 



 



Resources 



soakuptherain.pvpc.org 



www.ConnecticutRiver.us 



http://nemo.uconn.edu/raingardens/ 



Questions? 


	Slide Number 1
	Soak up the Rain
	Slide Number 3
	Slide Number 4
	Stormwater impacts
	Water quality issues
	Water quality issues
	Increased flooding
	Frequency of extreme downpours increasing
	Consequences
	Approach to managing stormwater - shifting
	Soaking up the rain
	Slide Number 13
	Slide Number 14
	Where do you live?
	Site Assessment Considerations
	Slide Number 17
	This home has it all!
	Slide Number 19
	Easy fixes
	Trees
	Slide Number 22
	Roof gutter, downspout redirects
	Slide Number 24
	Slide Number 25
	Basic set up for rain barrel
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Best practices for rainwater harvesting
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Rain garden/ bioretention
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Rain garden - sizing
	Rain garden - design
	Slide Number 50
	Rain garden - plants
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Maintenance 
	Slide Number 63
	Be playful, �get inspired
	Slide Number 65
	Resources
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Questions?

