
 

 

 

 

Green Roofs: Beautiful and 

Innovative Solutions to 

Stormwater Pollution
 

Webcast Sponsored by EPA's Watershed Academy 

Wednesday, February 18, 2009 1–3 pm Eastern 

Steven W. Peck, Green Roofs for Healthy Cities 
(GRHC) 
Robert D. Cameron, Center for Green Roof
Research at Penn State University 
Tom Liptan, Portland Bureau of Environmental 
Services 

Guide to Our Webcasts 
For Technical Support click the “Help” button 

f To Ask a Question - Type your question in the text box 
located in the lower left-hand corner of your screen and 
click on the “Submit Question” button 

f To Answer Poll Question – Click on the radio button to 
the left of your choice and click submit. Do not type your 
answer in the “Ask a Question” box 

f To See Closed Captioning – Turn your pop-up blocker off 
and click on the “closed captioning” button 

f To Complete the Survey – Turn off your pop-up blocker 
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Topics for Today’s Webcast 

fWhat is a green roof? 
fDiscussion of the current state of green

roofing and LID architecture 
fBenefits of using green roofs: both

economic and environmental 
fCase studies illustrating successful and

surprising implementations of green
roofing 

Status of North American Green 

Roof Industry
 

February 18. 2009
 

Steven Peck, President
 
Green Roofs for Healthy Cities
 

www.greenroofs.org 
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Overview 
• What is a “green roof” - Benefits 
• Who We Are and What We Do 
• Drivers - Developing the Market 
• Current Status/Policies 
• Future Opportunities 

A green roof is a 'contained' green space on 
top of a human-made structure below, 
above, or at grade. 
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Three Types of Green Roofs 

Modular approaches – several layers 
combined, often with plants pre-grown 
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Loose laid or built up plant or seed growing 
media. 

Green Roof Benefits 
Public Private 

Stormwater retention 
Air pollution removal 
Water pollution removal 
Noise reduction 
Mitigation of UHI 
Urban Agriculture 
Aesthetic benefits 
Additional green space 
Green jobs – local jobs 

Energy savings 
Membrane durability 
Noise reduction 
Human use and 
enjoyment – higher 
productivity etc. 
Great PV & HVAC 
efficiency 
Aesthetic & PR 
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Our mission is to increase the awareness of 
the economic, social and environmental 

benefits of green roofs and green walls, and 
other forms of living architecture through 

education, advocacy, professional 
development and celebrations of excellence. 

We are experiencing a trend toward 
high performance restorative 

buildings. 
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Green Roofs for Healthy Cities -
Membership 

Non-profit industry association with: 

• 700 individual members 

• 95 corporate members (large multinationals, 
cities, researchers, and small companies) 

• Multi-disciplinary board and committees 

Build Community - Conferences 
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Awards - Communications 

2009 Deadline for 
Submissions is 
March 1, 2009 

Photo Credit: American Hydrotech 



Communications – Publications 
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Partnering – Publications 

PAS Memo Picture Here 

Conducting & Sharing Research 

Green Wall Research Fund 
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Life Cycle Cost-Benefit Tool 

Professional Accreditation 
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Professional Accreditation
 

•	 Green Roof Professional (GRP) Designation 
•	 Industry driven 
•	 Satisfies a coordination role: 

•	 Select team, coordinate professionals, understand 
best management practices, etc. 

• Landscape architect, contractor, architect, engineer, 
horticulturalist, roofing contractor, consultant etc. 

•	 Occupational Analysis 

First Accreditation Testing 

Scheduled for June 5th, 2009 at our Atlanta Conference
 

Status - Standards and Codes 

• Multiple standards and codes required 

• Testing standards to ensure consistent 
product performance/reliability 

•	 Building codes to define public health and 
safety 

•	 Design guidelines 
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Status - Market 

Status - Policies 
• City of Chicago Climate Change Plan aims to 

reach 5,000 green roofs by 2020 
• New York adopts $4.50 per square foot incentive 

for green roofs to reduce stormwater and urban 
heat island 

• Toronto introduces $5 per square foot incentive 
for existing buildings and is working on by-law 
requiring green roofs. 

• Portland continues to support and hone its green 
roof incentives – density bonusing and 
stormwater feebates 
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Future 

Future activities include: 
• Work towards financial support for green 

roofs in Congress 
• Improve technical understanding of green 

wall technologies 
• Support the new Green Roof Professional 

Designation with new courses and market 
pull and promotion 

Present 

October 19-22, 2009 Toronto • Ontario • Canada 
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Founded in 2007 to respond to the need for greater 
awareness and resources to promote green 

infrastructure in local communities 

Thank You! 

www.greenroofs.org 
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Questions
 

URBAN ENVIRONMENT: 
Loss of Key Hydrologic 
Component 

Robert Cameron 
Center for Green Roof 
Research at Penn 
State University 
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GREEN ROOFS: 
Diverse Applications 
Multiple Benefits 

Typical Green Roof Construction 

Roof deckAdhesive 

Waterproofing 
Membrane 

Root Barrier 
Moisture Mat

Drainage 
Filter Fabric 

Medium 

Plants 
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Green Roof 
Benefits 

• Aesthetics 
• Stormwater 
• Energy 
• Roof longevity 
• Habitat and biodiversity 
• Air quality 
• Noise reduction 

PENN STATE UNIVERSITY 
CENTER FOR GREEN ROOF RESEARCH 
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Although flat roofs are functional, must they be so ugly? 

What is the 
Value of 
Green Roof 
Aesthetics? 

• Satisfaction with your environment 
• Reduced absenteeism 
• Increased occupancy 
• Hospital stays decreased 
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Amenity Space 

EPWORTH MANOR, TYRONE, PA 
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Improved Occupancy 
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Suburban Park: 

Above A Shopping Mall! 

What is the value of the stormwater 
management function? 

• Value of the land 
• Cost of 

alternatives 
• Regulations 
• Incentives 
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STORMWATER RUNOFF 

Stormwater: Green roofs can restore the evapotranspiration 
component of the hydrologic cycle 

Rain 8/28/06 Runoff - ~40 gal, vs ~15 gal 

23 



Runoff and Retention by
Green Roofs in 2005 

Runoff Quality 
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Runoff Quality 

Biofilters: Sustainable Solutions 
in Artificial Environments 

• Constructed Wetlands 
• Living Walls 
• Green Roofs 
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Energy 

Green roofs can act as 
evaporative coolers reducing air 
conditioning costs 

Under certain climatic conditions 
can provide thermal mass to 
reduce building’s winter heat loss 
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What is value of energy savings? 

Depends on 
many factors: 

• Insulation 
• Roof type 
• Roof to wall 

ratio 
• Moisture 
• Geographics 

Green roofs 
and Peak 
Energy Use 
Shaving 
• Reduce demand during peak hours 
• Keep inefficient plants off line 
• Reduce infrastructure costs 
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Washington, DC 

Surface Temperatures and Heat Islands 

Roof Longevity 

Protect the 
waterproofing 
from UV and 
temperature 
extremes 
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What is the value of increased 
Roof Longevity? 

The green roof 
should last 2-3 
times longer than 
an unprotected 
roof 

Habitat and 
biodiversity 
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Green Roofs 

• Future Research 
• Future Applications 

Questions 
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Portland Ecoroof Program 
www.portlandonline.com/bes/ecoroof 
Tom Liptan (503) 823-7267 

Hamilton Ecoroof 

Conventional Roof 
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Portland Building Ecoroof 

Portland Building Ecoroof 
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Portland Building Ecoroof 

M Financial Ecoroof 
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70.7130,894Complete 
112.2095,650In Construction 
151.7475,990In Design 
284.37190,500Known Potential 

Grey to Green - post July 1, 2008 

1277.03306,020Total Built 
numberacreagesquare footage 

PORTLAND 
ECOROOFS 

City of Portland Ecoroof Program 

• Technical Assistance 
• Outreach and education 
• Industry Development 
• Performance Monitoring 
• Ecoroof Financial Incentives 
• Zoning Code Bonus 33.510 
• Cost and Technology Analysis 
• Public Works Code Option 17.38 
• Install ecoroofs on city owned buildings 
• Partnerships: Academia, Building Owners, Industry, Trade  
Organizations, Regulatory Agencies 

Dragonfly takes flight 
from downtown ecoroof 
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City of Portland Ecoroof
Cost Analysis 

Topics evaluated 
• Stormwater Management (private) 
• Energy 
• Roof longevity 
• HVAC - Heating and Cooling Equipment 
• Stormwater (public) 
• Carbon reduction 
• Air quality 
• Habitat 

City of Portland Ecoroof
Cost Analysis 

40,000 sf ecoroof on 5 story building 
Private: added cost for ecoroof $230,000 

Private Payback (in 2007 $s) 

• Five Years: - $128,000 
• Twenty Years: $0 
• Forty Years: $400,000 
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Ecoroof Economic Benefits 
40,000 sf ecoroof on 5 story building 

Public: no cost 

Public Payback (in 2007 $s) 

• First Year: $89,000 
• Five Years: $101,000 
• Forty Years: $191,000 

City of Portland Ecoroof
Cost Analysis 

Topics to be addressed in future studies 

• Urban Heat Island Reduction 
• Carbon Sequestration 
• Building Envelop and Acoustics 
• Amenity 
• Property value 
• Open space 
• Biodiversity 
• Watershed Health 
• Human Health 
• Jobs and industry 
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Cost Considerations 

• Some ecoroofs “cost too much” because: 
• They are over built (more stuff in the design than needed). 
• Sometimes you are sold more then you need. 
• Don’t fit local climate (they need continuous irrigation, increased 

O&M). 
• Some products cost more than others (a Mercedes costs more 

than a Honda, but which one gets the best GPM). 
• Some designers are better than others and can save you 

money. 
• You have many choices that range in cost and value, buyer be 

informed. 

City Grey and Green Objectives: 
Natural Areas Restoration 
Raingardens, 
Green Streets, 
Ecoroofs, 
Urban Trees 

Mt Tabor School Raingarden/Urban Cooling Garden 
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Questions
 

Contact Information 

f Steven W. Peck 
Green Roofs for Healthy Cities (GRHC) 
speck@greenroofs.org 

f Robert Cameron 
Center for Green Roof Research at Penn State University 
rdc170@psu.edu 

f Tom Liptan 
Portland’s Bureau of Environmental Services 
toml@bes.ci.portland.or.us 
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