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Green Roof Definitions

• Green Roof – Water stored in soil media and 
drainage mat, evapotranspired by plants and 
discharged through flow control roof drains

• Blue Roof – Water stored in gravel or open 
space, discharged through flow control roof 
drains

• Purple Roof – Next generation  version of the 
green roof – has least sheet flow, retains the 
most water.



Green Roof Definitions

• Extensive Systems – 3 to 6 inches deep, 
lightweight, lower maintenance

• Intensive Systems  – 6 to 36 inches deep, 
heavier, more plant variety, more 
maintenance

• Lawn Systems – 6 to 12 inches deep, designed 
with turf grasses for pedestrian traffic





Discovery World – Lawn System 



Green Roof Benefits

• Environmental
– Managing Water Where it Falls
– Reducing Urban Heat Island Effects
– Improving Air Quality
– Increasing Urban Green Space and Wildlife 

Habitat



Green Roof Benefits

• Economic
– Extending Roof Life by Protecting Roof Membrane
– Potentially Lowering Building Heating and Cooling 

Costs

• Social
– Reconnecting Communities to the Natural 

Environment
– Providing Urban Green Space and Educational 

Opportunities



Northwestern Mutual’s Downtown 
Office Development



36,400 SF of Green Roof



NM Green Roof 
as Seen from the 
Tower.  

Hydrotech Green 
Roof System



NM’s  Green Roof - Growing Media is an Average 
of 7 inches Deep



NM Green Roof



Hydrotech Green Roof Cross-Section 



NM Green Roof Facts

• The Green Roof System will capture up to 79,000 
gallons from a Single Storm Event
– The 7-inch Deep Growing Media Holds about 2.7 

inches of Water.
– Equivalent to about a 2-Year Storm Event
– Water is Held in the Soil, and Used by the Plants or 

Evaporated
– Excess Water Goes Through the Media to a Drain
– The Green Roof System will Capture about 512,000 

Gallons on an Annual Basis



NM Green Roof – Regular and 
Overflow Drains



MMSD Green Roof Benefits Calculator



Columbia St. Mary’s Hospital



Columbia St. Mary’s Hospital



CSM Green Roof - Membrane



CSM Green Roof – Plant Tray Delivery



CSM Green Roof – Plant Trays



MMSD Grant Program



Green Roof Design Considerations

• Safety  -- fall protection systems
• Wind – Could lead to uplift
• Adjacent walls and overhangs – could 

lead to concentrated flows, excess heat 
or shade, or snow loads 

• Access



St. John’s on the Lake - Green Roof



St. Luke’s Medical Center - Green Roof



UW Cancer Center at Pro-Health 
Care - Green Roof Healing Garden



Green Roof Growing Media

• Light weight mineral material with a minimum 
of organic material

• Pore space, air space and absorptive capacity 
are keys

• Water holding capacity just under 50% by 
volume, which includes air space and 
absorption

• LiveRoof – a 4-inch depth of media will hold 
1.76 inches of water



• Determine Storage Volume
• Building roof plans
• Roof slope
• Storage cell area
• Incremental areas and volumes

Calculating System Performance



Types of Roofs



Green Roof Slopes
• LiveRoof:

– Maximum Slope of 40 percent
– Minimum Slope of 0.17 percent (1/4-inch per 12 

feet)

• Hydrotech:
– Have an anchoring system that allows for steeper 

applications
– Can install on flat roof, with drainage mat beneath 

growing media

• Typical Roof Slope – 1/8-inch per foot             
(1 percent )



Mequon Nature Preserve



Rooftop Storage Cells 
(slope = 1/8-inch per foot)



Storage Volume Determination
(slope = 1/8-inch per foot)



Green Roof Storage Calculator

ROOFTOP STORAGE VOLUME CALCULATOR

PROJECT:

Roof Elev.: 800.00 1 weir per drain/zone 6 Zones

Depth Depth Elev. Length Width Area Area Volume Vol. Sum Tot. Vol. Flow/weir Tot. Flow
(In.) (Ft.) (Ft) (Ft.) (Ft.) (Sq. Ft.) (Acres) (Acre-Ft.) (Acre-Ft.) (Acre-Ft.) (gpm) (cfs)
0 0.000 800.000 0.0 0.0 0.0 0.0000 0.0000 0.0000 0 0.0 0
1 0.083 800.083 16.0 16.0 256.0 0.0059 0.0002 0.0002 0.0010 9.2 0.1230
2 0.167 800.167 32.0 32.0 1024.0 0.0235 0.0011 0.0013 0.0078 18.6 0.2486
3 0.250 800.250 48.0 48.0 2304.0 0.0529 0.0031 0.0044 0.0264 28.4 0.3797
4 0.333 800.333 64.0 64.0 4096.0 0.0940 0.0060 0.0104 0.0627 38.6 0.5160
5 0.417 800.417 80.0 66.0 5280.0 0.1212 0.0089 0.0194 0.1164 49.1 0.6564
6 0.500 800.500 96.0 66.0 6336.0 0.1455 0.0111 0.0305 0.1829 60.0 0.8021
7 0.583 800.583 112.0 66.0 7392.0 0.1697 0.0131 0.0436 0.2616 60.0 0.8021


ROOF1

		ROOFTOP STORAGE VOLUME CALCULATOR

				PROJECT:

				Roof Elev.:		800.00				1 weir per drain/zone												6 Zones

		Depth		Depth		Elev.		Length		Width		Area		Area		A1+A2+(A1*A2)^0.5		Volume		Vol. Sum		Tot. Vol.		Flow/weir		Flow/1 weir		Tot. Flow

		(In.)		(Ft.)		(Ft)		(Ft.)		(Ft.)		(Sq. Ft.)		(Acres)		(Acres)		(Acre-Ft.)		(Acre-Ft.)		(Acre-Ft.)		(gpm)		(cfs)		(cfs)

		0		0.000		800.000		0.0		0.0		0.0		0.0000		0.000		0.0000		0.0000		0		0.0		0		0

		1		0.083		800.083		16.0		16.0		256.0		0.0059		0.006		0.0002		0.0002		0.0010		9.2		0.0205		0.1230

		2		0.167		800.167		32.0		32.0		1024.0		0.0235		0.041		0.0011		0.0013		0.0078		18.6		0.0414		0.2486

		3		0.250		800.250		48.0		48.0		2304.0		0.0529		0.112		0.0031		0.0044		0.0264		28.4		0.0633		0.3797

		4		0.333		800.333		64.0		64.0		4096.0		0.0940		0.217		0.0060		0.0104		0.0627		38.6		0.0860		0.5160

		5		0.417		800.417		80.0		66.0		5280.0		0.1212		0.322		0.0089		0.0194		0.1164		49.1		0.1094		0.6564

		6		0.500		800.500		96.0		66.0		6336.0		0.1455		0.399		0.0111		0.0305		0.1829		60.0		0.1337		0.8021

		7		0.583		800.583		112.0		66.0		7392.0		0.1697		0.472		0.0131		0.0436		0.2616		60.0		0.1337		0.8021



&L&D&C&R&F





HydroCAD Storage Table



Calculating System Performance

• Determine Discharge Rate
– Raintrol® controlled flow roof drains
– Number of weirs per drain
– Number of drains



Raintrol®
Controlled 
Flow Roof 

Drain



Raintrol® Controlled Flow Roof Drain

Roof Drain Discharge Table



HydroCAD Discharge Table



Hydrologic Modeling Results



O & M Considerations

• Foot Traffic
– Okay, but avoid repetitive and frequent walking on 

same path, or included pavers
– Lawn systems are designed for pedestrian use

• Fertility Management
– Soil testing and fertilization
– Late season fertilizing advisory - avoid



Rockwell Automation - Winter



O & M Considerations
• Irrigation

– For prolonged dry periods (four weeks)
– Thinner systems and systems on slopes will need 

more
– Hose spigot is usually sufficient

• Plant Care
– Weed Control – by hand , twice monthly
– Pesticides – use is discouraged
– Mowing – maybe once per year, depending on the 

system



Questions?
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