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Morning Cartoon   

 https://www.youtube.com/watch?v=5Ug
1hravb9Q  
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…benefits? Major costs  



 

Urban Water Management 

6 Stormwater Infrastructure and Climate Change 

 



Urban Water Problems 

 Polluted runoff 

 Flooding 

 Combined sewer overflows 

 https://www.youtube.com/watch?v=
4_zjS87YObA  

 https://www.youtube.com/watch?v=Hz
WOOqPAEgs  

 Aging Infrastructure 

 http://www.cnycentral.com/news/story.
aspx?list=190258&id=1009107  
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Onondaga County 

Onondaga Lake 

 100+ years of pollution: 
 Industrial 

 EPA Superfund site 

 Municipal  
 Wastewater Treatment Plant 

 CSOs 

 

 

 
 

 

 



 Gray Infrastructure 

Network of pipes, tanks and facilities designed to 
collect and treat stormwater and wastewater  

 

Engineering Solutions 

 



http://tunneltalk.com/images/Indianapolis/Robbins-Deep-Rock-Connector-TBM.jpg






Local Community  

 Localized flooding 
 Basement flooding  
 Water main breaks 
 Construction disruptions, delays 
 Maintenance 
 Aesthetics 
 Recreation 
 Health  
 City image 
 Jobs 

 
 

 What do average residents think about when it comes to 
stormwater management and public works projects? 

 



 Green infrastructure (GI) 
technologies are designed 
to protect or restore the 
natural hydrology of a site 

Engineering Solutions 

 

 GI options: 

Replace impervious with 
pervious pavement, asphalt 

Construct wetlands  

Construct green roofs, 
green streets, rain gardens 

 



http://savetherain.us/wp-content/uploads/2011/06/HarborBrook-TreatmentWetland-CSO108-rendering.jpg
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Turn rainwater runoff into resource 

Rainwater Harvesting 





What information do we need to 
know to calculate the amount of 
water that will runoff of a roof 

during a rainstorm?  

Rain Barrel Activity 



Stormwater Infrastructure and Climate Change 

Residential Footprints 

20 

Modern “luxury” 
craftsman 
 
 
99’ by 64’ 



Stormwater Infrastructure and Climate Change 

Residential Footprints 
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Farmhouse 
 
 
54’ by 63’ 



Stormwater Infrastructure and Climate Change 

Residential Footprints 
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Bungalow 
 
 
29’ by 40’ 



Stormwater Infrastructure and Climate Change 

Residential Footprints 
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Cabin 
 
 
25’ by 25’ 



Stormwater Infrastructure and Climate Change 

Residential Footprints 
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Bungalow with 
garage 
 
 
29’ by 74’ 



Stormwater Infrastructure and Climate Change 

Residential Footprints 

25 

Bungalow with 
garage 
 
 
29’ by 74’ 



Rain Barrel Activity 

𝑪𝒂𝒕𝒄𝒉𝒎𝒆𝒏𝒕 𝒂𝒓𝒆𝒂 𝑨 = 𝒍𝒆𝒏𝒈𝒕𝒉 𝒇𝒕  𝒙 𝒘𝒊𝒅𝒕𝒉 (𝒇𝒕) 

Example: The footprint of a house is 74 feet long by 
32 feet wide. The catchment area is  

𝐴 = 74 𝑓𝑡 𝑥 32 𝑓𝑡 = 2, 368 𝑓𝑡2 

Roof Footprint Area: 

Note: Average square footage of a house in the US was 2,169 ft2 in 2010 



Rain Barrel Activity 

𝑴𝒂𝒙 𝑹𝒖𝒏𝒐𝒇𝒇 = 𝒄𝒂𝒕𝒄𝒉𝒎𝒆𝒏𝒕 𝒂𝒓𝒆𝒂 𝒇𝒕𝟐  𝒙 𝒓𝒂𝒊𝒏𝒇𝒂𝒍𝒍 𝒇𝒕 𝒙 𝟕. 𝟒𝟖 𝒈𝒂𝒍/𝒇𝒕𝟐 

Example: Using the catchment area  of 2,368 ft2,calculate 
the maximum runoff for a rainstorm with 1.05 inches of 
rain.  

𝑀𝑎𝑥 𝑅𝑢𝑛𝑜𝑓𝑓 = 2,368 𝑓𝑡2𝑥
1.05𝑖𝑛

12𝑖𝑛

𝑓𝑡

 x 7.48 𝑔𝑎𝑙/𝑓𝑡2 = 1,549 gal 

Volume of water from roof: 



Rain Barrel Activity 

If one rain barrel holds 50 gallons, how 
many rain barrels will you need to collect 
all of the water from the storm?  

# 𝑜𝑓 𝑏𝑎𝑟𝑟𝑒𝑙𝑠 =
1,549 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

50
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝑏𝑎𝑟𝑟𝑒𝑙

= 30.997 ⇒ 31 𝑏𝑎𝑟𝑟𝑒𝑙𝑠!    



Stormwater Infrastructure and Climate Change 

Local Precipitation  
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Weekly Runoff 

Given the precipitation for an average week in 
July in Syracuse, NY how much runoff could you 
capture in one week from a residential roof? 

𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎𝑡𝑖𝑜𝑛 =2.4 inches 
 
 

𝑀𝑎𝑥 𝑅𝑢𝑛𝑜𝑓𝑓 = 2,368 𝑓𝑡2𝑥
2.4𝑖𝑛
12𝑖𝑛

𝑓𝑡

 x 7.48 𝑔𝑎𝑙/𝑓𝑡2 = 3,543 gal 



Rain Barrel Activity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rain Barrel Activity 

If the average toilet flush uses 5 gallons of water, 
and each person flushes the toilet approximately 
6 times every day, how many full rain barrels 
would you need for a family of 4 just to flush the 
toilet each day?  

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑓𝑙𝑢𝑠ℎ𝑖𝑛𝑔 

= 4 𝑝𝑒𝑜𝑝𝑙𝑒 𝑥 
6 𝑓𝑙𝑢𝑠ℎ𝑒𝑠

𝑝𝑒𝑟𝑠𝑜𝑛 
 𝑥 

5 𝑓𝑙𝑢𝑠ℎ𝑒𝑠

𝑑𝑎𝑦

= 120 
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝑑𝑎𝑦
 

# 𝑜𝑓 𝑏𝑎𝑟𝑟𝑒𝑙𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 =
120 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

50
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝑏𝑎𝑟𝑟𝑒𝑙

= 2.4 ⇒ 3 𝑏𝑎𝑟𝑟𝑒𝑙𝑠!    



QUESTIONS?   



   



   


