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FROM THE FOUNDER

approaches is compelling. 
The recent introduction of a new 

financing program by Counterpointe 
Sustainable Real Estate, through PACE 
(Property Assessed Clean Energy) 
financing, may be a real game changer. 
In his article on page 11, Counterpointe 
CEO Eric J. Alini, states that like the 
rapid growth in the roof top solar 
industry “PACE financing may have 
the same transformative effect on green 
roofs.”

The speed at which we adapt to 
climate change and reduce greenhouse gas 
emissions, is very much key to the quality 
of our common future. Green roofs and 
walls have an increasingly important role 
to play in maintaining the resiliency and 
livability of our cities. 

This year very important steps have been 
taken that promise to greatly accelerate 
adoption. Thank you for your contribution 
to our industry and for demonstrating 
that we are a critical element in the future 
resurfacing of our cities. 

Sincerely yours,

Steven W. Peck, 
GRP, Honorary ASLA 
Founder and President

The news this year has largely been 
dominated by extreme weather 
events, from multiple record breaking 
hurricanes which tore apart island 

communities leaving people homeless 
and without food or water, to enormous 
forest fires in the pacific north west which 
destroyed homes and lives. The bad news 
is that many scientists fear that ‘mother 
nature’ is just getting started: that this 
is but a taste of things to come! As we 
approach critical tipping points in global 
temperatures, we run the very real risk of 
unleashing vast amounts of greenhouse 
gases trapped in the permafrost, called the 
methane bubble. In one global expulsion 
of methane, more greenhouses gases may 
be released than all of industrialization 
combined. Temperature increases are also 
undermining the health of ecosystems 
like the boreal forest, which sequester 
enormous amounts of green house gases. 
In our oceans, coral reefs cannot survive 
increasing water temperatures and are 
dying. Reefs provide homes for 25% of 
all marine species, support the livelihood 
of half a billion people and protect 
shorelines.

There is good news this year as well. 
The renewable energy sector, particularly 
wind and solar is growing very rapidly, 
and the business case for renewables is 
solid, with dropping costs. There is a 
rapid move towards the electrification 
of vehicles, with China’s policies fueling 
global demand.

A growing awareness of, and 
investment in, our capacity to adapt to 

climate change impact also holds promise 
for the future. The historic Denver vote 
in favor of mandatory green roof or 
solar installations on new and existing 
roofs over 25, 000 sf of floor space is a 
testament to citizen activism, and the 
strong business case for resurfacing our 
cities. This month’s “On the Roof With” 
interview is with Brandon Reitheimer, 
the citizen in Denver who is leading the 
charge to resurface his community, which 
has the third worst urban heat island in 
the U.S. At Green Roofs for Healthy 
Cities, we have strongly supported this 
effort including developing a cost-benefit 
scenario for the green roof component of 
the I-300 ballot initiative, which makes 
the business case for implementation (See 
page 8). We found a net present value of 
$1.85 billion over 40 years resulting from 
the installation and maintenance of 57.5 
million square feet of green roofs. 

Our analysis is supported further 
by a major study lead by Greg Kats, 
President, Capital E on the costs and 
benefits of investing billions of dollars 
of resurfacing three cities: Washington 
DC, Philadelphia and El Paso. Kats 
and his team looked at widespread solar 
PV, green roof, reflective pavement and 
roofs and urban tree implementation. 
The business case is clear. They found 
Net Present Values ranging from $537 
million in El Paso to more than $3.5 
billion in Philadelphia over a forty year 
period (page 27). The economics of 
preparing for climate change impacts in 
our cities by investing in these proven 

THE BUSINESS CASE IS CLEAR!  
NOW IS THE TIME TO INVEST  
IN RESURFACING OUR CITIES
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By Landscape Architecture Foundation. What is the role of landscape 
architecture? Featuring essays from James Corner, Gina Ford, Kate Orff, 
Martha Schwartz, Kongjian Yu, and more.

The Natural Resources Defense Council and the 
Stern Center for Sustainable Business released a major 
study entitled “Catalyzing Green Infrastructure on 
Private Property: Recommendations for a Green, 
Equitable and Sustainable New York City”, which 
contains recommendations for NYC departments 
on how to ramp up green roof implementation 
including: guaranteed payments for pre-development 
costs, bundling green roofs with solar power support 
initiatives, direct financial benefits to property owners, 
and hiring a third party to administer a revitalized 
program. www.nrdc.org/sites/default/files/catalyzing-
green-infrastructure-on-private-property.pdf.

NEW PUBLICATION: THE NEW LANDSCAPE 
DECLARATION: A CALL TO ACTION FOR THE 
TWENTY-FIRST CENTURY

LIVING ARCHITECTURE

 DOCTOR
What’s wrong with this picture and what can be done about it? 
This is an almost 10-year old, extensive modular green roof in 
Denver. Please send your responses to: editor@greenroofs.org.

PACE (Property Assessed Clean Energy) Financing for green roofs was 
announced by Counterpoint SRE in August. The commercial lender will 
provide long term, off balance sheet financing for the design, installation 
and maintenance of green roofs in this new program which is available in 
33 states. See www.counterpointSRE.com (See article p. 11)

In mid October, 2017 Green Roofs for Healthy Cities and the Green 
Infrastructure Foundation released “Making Informed Decisions: A Green 
Roof Cost-Benefit Study for Denver”. The study found that a ‘Yes’ vote 
for the Denver Green Roof Ballot Initiative would result in 57.5 million 
square feet of green roofs, generate $1.85 billion in savings by 2058 and 
approximately 25,000 job-years in employment over a 15 year period.  
Go to: www.livingarchitecturemonitor.com/denver

STRATA

Jelitto Perennial Seeds: 125 Chenoweth Ln. · Louisville, KY 40207 · Phone (502) 895-08 07 · Fax (502) 895-39 34 · maryv@jelitto.com · www.jelitto.com
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ON THE ROOF WITH...

ON THE ROOF WITH...  
BRANDON 
RIETHEIMER, 
FOUNDER OF 
DENVER GREEN 
ROOF INITIATIVE That’s when he, and more than 60 citizen volunteers 

made history by collecting thousands of signatures 
to put a mandatory green roof or solar requirement 
for new and existing buildings on the ballot for the 

November 2017 election. Despite being outspent by a fac-
tor of 12:1 by the opponents of the initiative, I-300 passed 
with more than 54% in support. If it is fully implemented, 
I-300 will transform Denver’s rooftops in the decades to 
come, helping to reduce their terrible urban heat island 
effect, reduce greenhouse gas emissions and spur urban 
agricultural opportunities. Brandon’s success gives hope 
to many. At a time when many hard-won federal environ-
mental victories are being rolled back, his achievement is a 
testament to the power of citizen-led activism.
SWP: Hi Brandon. Congratulations! Why did you decide to 
get involved, rather than stay on the sidelines? You aren’t in 
the green roof or solar business so what motivated you?
BR: Thanks. I was highly motived from Bernie Sanders’ 
message of "get active at the local level". When Trump 
was elected president I knew that that message was more 
important than ever before for our environment. To me 
climate change is the biggest issue that we face.
SWP: Why did you choose to advocate for green roofs and 
solar panels, rather than say parks or recycling?
BR: I began researching ways that I could affect policy 
in Denver and I stumbled across green roofs. The more 

INTERVIEW BY STEVEN PECK, GRP, HONORARY ASLA

Frustrated with the lack of local 
progress on climate change in Denver, 
Colorado, Brandon Rietheimer 
decided to get involved. He began 
searching the internet for something 
that would accelerate progress and 
found green roofs and Toronto’s 
Green Roof By-Law. After months of 
approaching politicians and Denver 
city staff about establishing a similar 
program, he got nowhere.
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BRANDON RIETHEIMER AND 
KATHERINE ROBBINS OF THE 
DENVER GREEN ROOF INITIATIVE
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The green in green roof®

research I did on them, the more I understood the enormous 
amounts of benefits they offered. With Denver growing as rap-
idly as it is, it only made sense that we mitigated that footprint 
with green infrastructure.
SWP: What made you decide to launch the ballot initiative, 
which seems like a long shot way to change the status quo?
BR: I tried to get active in local environmental groups but felt 
that they weren't taking aggressive action. I spoke to the city to 
try and incentivize or mandate this policy but they didn't take 
me seriously. Climate change can’t wait and I knew that a bal-
lot initiative was a way for a citizen to make changes to policy 
and get something done immediately.
SWP: I know you were worried about collecting 7,000 signa-
tures in time! How many volunteers were involved in collect-
ing signatures and is this really a first?
BR: We collected almost 8,000 signatures through the help of 
60 volunteers. We didn't pay one single person. We have been 
told this is the first ballot initiative to pass without paying a 
paid petitioner. I think it truly shows the times that we live in.
SWP: What does the mandatory requirement ask of building 
owners and developers?
BR: This would require any building over 25,000 square feet 
of floor space to dedicate a portion of their roof, 20 to 60  
per cent, to green roofs or solar. This does apply to existing 
buildings or for normal roof replacement. It creates a technical 
advisory board so that it will always remain current. It also 
creates technical standards to ensure rooftops are being built 
properly.
SWP: Many existing buildings may not be able to hold the extra 
weight, what happens with them?
BR: Because no other city has mandated this on existing build-
ings, we wanted to make sure that if a building is unable to 
handle the load that they can seek an exemption.
SWP: Are there developers in Denver that support this initia-
tive?
BR: Our biggest supporter from the development community is 
Zeppelin Development. They are already incorporating green 
roofs into their design without a mandate.
SWP: Did the cost-benefit study produced by Green Roofs for 
Healthy Cities and the Green Infrastructure Foundation help 
to secure the yes vote?
BR: The study provided played a pivotal role in helping us 

showcase the facts and ben-
efits, winning the vote of some 
nay-sayers. The report will 
have an even bigger role in 
the stages to come.
SWP: What is next? I read that 
council can overturn the elec-
tion results!
BR: To overturn this, city 
council would need a 2/3 vote 
and we do not foresee that 
happening. The mayor himself 
has said that the people have 
spoken and they will begin the 
implementation process. We 
have heard rumors that our 

opposition may challenge us 
in court saying that this is too 
restrictive on design. There 
remains much more to do to 
secure this initial victory.

FIND OUT MORE  

Denver Green Roof Initiative  
www.denvergreenroof.org

GRHC Cost Benefit Study
www.livingarchitecturemonitor.
com/denver

CLIMATE CHANGE 
CAN’T WAIT AND I 
KNEW THAT A BALLOT 
INITIATIVE WAS A WAY 
FOR A CITIZEN TO MAKE 
CHANGES TO POLICY 
AND GET SOMETHING 
DONE IMMEDIATELY.

- BRANDON RIETHEIMER
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ecoroofecoroof
I N C E N T I V E  
P R O G R A M

Grants for Green and Cool Roofs in Toronto

Residential    •   Industrial    •   Commercial    •   Institutional

Get a grant for your eco-roof!

$100/m2 for green roofs 
$2-5/m2 for cool roofs 

Why green your roof?
• Save energy 

• Reduce urban heat

• Capture stormwater

• Improve air quality

• Create habitat

Apply Today!
More than 250 eco-roofs have been 
funded to date.

Applications must be approved before 
the roof is installed.

Learn more and apply online at 
livegreentoronto.ca

New!  
Structural  

assessment  
grants now  

available
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SEDUM:  
THE WORKHORSE OF 
GREEN ROOF PLANTS

The genus sedum (family Crassulaceae) are a large group of 
succulents that are primarily native to the northern hemi-
sphere, but also extend into Africa and South America. 
Most are found in Eurasia, but S. pulchellum and S. terna-

tum are both native to the eastern United States. The genus 
name is derived from the Latin word sedeo meaning ‘to sit’ in 
reference to the growing habit of many of the sedums (they sit 
and sprawl over rocks). Thus the common name, stonecrop. 
They are typically found in their natural habitat growing on 
rocky or stony areas and do well on dry well drained gravelly 
soils with limited fertility, on sunny slopes, and exhibit great 
drought tolerance, especially once established. Most are herba-
ceous perennials and easily propagate themselves from seed or 
cuttings. Prostrate stems growing along the ground often root 
forming new plants. Flowers range from red to pink to yellow 
to white and are known to attract butterflies. In fact, the San 
Bruno elfin (Callophrys mossii bayensis), a U.S. federally listed 
endangered species that inhabits rocky cliffs along the coast of 
California relies on S. spathulifolium for food.

Sedum is a popular choice for extensive green roofs due 
to its tolerance for drought, shallow substrate adaptability, 
and ability to limit transpiration and store water. Many have 

been identified as exhibiting some form of Crassulacean Acid 
Metabolism (CAM). CAM plants limit transpirational water 
loss by keeping their stomata closed during the day. They take 
up CO2 during the night, store it as an organic acid, and then 
use it the following day as the source for the normal photosyn-
thetic carbon reduction cycle.

Even though sedum are widely used on green roofs, there 
is much confusion surrounding the genus. Depending on 
what taxonomic expert you want to listen to, there is a lot 
of disagreement on the classification of many of the ‘sedum’ 
species used in commerce. Many that are commonly used were 
formerly classified in the genus sedum, but are now segregated 
into other genera such as Dudlleya, Hylotelephium, Phedimus, 
and Rhodiola. A few examples include Hylotelephium spectabile (S. 
spectabile), Hylotelephium telephioides (S. telephioides), Phedimus 
hybridus (S. hybridus), Phedimus kamtschaticus (S. kamtscahticum), 
Phedimus middendorffianus (S. middendorffianum), Phedimu spu-
rius (S. spurium), Phedimus takesimensis (S. takesimensis), Rhodiola 
rosea (S. rosea), and Rhodiola pachyclados (S. pachyclados).

Regardless of what taxonomists say, I don’t believe that the 
industry is going to start referring to Sedum kamtscaticum as 
Phedimus kamtschaticus. An example is the common florist’s 

BY DR. BRADLEY ROWE, MICHIGAN STATE UNIVERSITY, EAST LANSING

Since the theme of this issue of the Living Architecture Monitor is making 
the business case for green roofs, I chose to write about the genera of plants 
that are probably growing on more green roofs and has more to do with 
driving the economic engine of extensive green roofs than any other. That is 
the much maligned or much loved Sedum spp.

PLANT PROFILE
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COST-BENEFIT ANALYSIS 
HELPS DENVER VOTE “YES” 
TO MANDATORY GREEN ROOF 
REQUIREMENT

Robust cost-benefit analyses have helped to support green roof 
policies in places like San Francisco, Washington, D.C., and 
Toronto, as well as implementation by building owners like 
the General Services Administration and Walmart. In the 

absence of any real cost-benefit analysis in Denver, Green Roofs 
for Healthy Cities and the Green Infrastructure Foundation, with 
the help of Kirstin Weeks of Arup, Andy Creath of Green Roofs of 
Colorado, Jeff Joslin from the City of San Francisco and Brandon 
Rietheimer of the Denver Green Roof Initiative, conducted a 
cost-benefit analysis. The team used Denver-specific data combined 
with national averages on the costs and benefits of green roof 
implementation to conduct a cost-benefit analysis for a three-storey 
office building, as well as for widespread implementation across 
Denver. The report was released on October 13, 2017 and profiled 
at the Denver Green Roof Symposium held on November 2, 2017.

The analysis on the extensive green roof on an office building 

found that over 25 years, benefits in the areas of stormwater 
management (Present Value of $15.1/sq. ft.), energy ($5.7/sq. 
ft.), biophilia ($8.5/sq. ft.), and real estate/economics ($21.9/
sq. ft.) more than offset the installation and maintenance cost 
premium for building owners and/or tenants ($21.1/sq. ft.).  
(See chart right).

Affordability was not an issue for many types of build-
ings because the life-cycle economic benefits outweigh the 
additional costs. In affordable housing projects specifically, 
there is evidence of reduced vandalism and greater community 
cohesion, particularly when residents can access the roof to 
use it as amenity space. Colorado is also one of 33 states where 
financing under the PACE (Property Assessed Clean Energy) 
program is possible, allowing building owners and develop-
ers to obtain off-balance sheet financing for installation and 
maintenance costs applied to a building’s tax assessment. This 

BY ROHAN LILAUWALA, GRP

In the lead up to the vote on Denver’s I-300 Citizen-Led Ballot Initiative 
to make green roofs or solar panels mandatory for new and existing 
buildings with over 25,000 square feet of floor space, the opposition had 
a 12-to-1 fundraising advantage. Inaccurate information about the costs 
of the initiative was being distributed to citizens through radio ads and a 
mass mail out.

ECONOMICS & FINANCE

LIVING ARCHITECTURE MONITOR  / WINTER 2017  /  8 LIVINGARCHITECTUREMONITOR.COM
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FOOD

CARBON SEQUESTRATION

STORMWATER

program can eliminate the disincentive for developers to invest 
upfront in green roofs when many of the benefits accrue to the 
ultimate owners of the building in years to come. 

The city-wide cost benefit analysis used conservative 
assumptions including high costs of installation and low 
applicability to existing building stock. The analysis showed 
that after 15 years of I-300’s implementation, Denver would 
build an estimated 57.5 million square feet of green roofs, at a 
total installation and maintenance cost of $1.34 billion (PV). 
These roofs would generate a number of public and private 
benefits, including 25,000 job-years of employment, $445 
million in local food produced, $573 million in increased roof 
lifespan, and $171 million in savings from a reduced urban 
heat island effect (Denver has the third worst heat island in the 
US). Looking into the future, as these roofs built in the first 
15 years continue to accrue benefits but costs are limited to 

Source: Making Informed Decision: A Cost-Benefit Analysis of Green Roofs in Denver

NET PRESENT VALUE OVER 25 YEARS, PER SQUARE FOOT OF AN EXTENSIVE GREEN ROOF 
ON AN EXAMPLE NEW OFFICE BUILDING IN DENVER BY BENEFIT CATEGORY. 
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maintenance, their Net Pres-
ent Value is a staggering $1.85 
billion.

The I-300 initiative was 
passed by a majority of 
Denver voters on November 
7. This was undoubtedly 
thanks to the determination 
of the Denver Green Roof 
Initiative volunteers, as well as 
the engagement of Denver’s 
citizens. At the same time, this 
cost-benefit report provided 
a strong argument for imple-
menting green roofs in Den-
ver, and serves as a foundation 

for future analysis. More work 
needs to be done to fine tune 
the requirements and provide 
additional information about 
the public and private benefits 
of green roofs.

To read the full cost-benefit 
report, visit www.livingarchi-
tecturemonitor.com/Denver
Rohan Lilauwala is Program 
Manager at the Green Infra-
structure Foundation and Senior 
Researcher at Green Roofs for 
Healthy Cities. rlilauwala@
greenroofs.org
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SAVE THE DATES!
Missed CitiesAlive 2017? Purchase proceedings at CitiesAlive.org & earn CEUs

Missed Grey to Green 2017? Purchase proceedings at GreytoGreenConference.org & earn CEU’s 

GREY TO GREEN
Toronto | May 15 & 16, 2018

Call for 
Proposals 

Opens 
Jan 15!

Call for 
Proposals 

Ends 
Dec 20!

Toronto | May 13 - 19, 2018
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ECONOMICS & FINANCE

NEW FINANCING PROGRAM 
IS RAISING THE PROSPECTS 
FOR GREEN ROOFS

Through a public-private partnership, Property Assessed 
Clean Energy (PACE) incents owners to make energy 
efficiency upgrades by providing 100% financing that is 
long term, fixed rate and preserves the property owner’s 

capital. Owners may even elect to defer the first payments 
by including capitalized interest in the financing - allowing 
rental income to stabilize before repayment begins and align-
ing the ongoing utility savings with repayment costs for the 
improvements. Prepaid service and warranty contracts may 
be included, lowering maintenance costs as well. By including 
irrigation, elevators, stairs and related roofing work in the 
financing, green roofs can now be installed with no upfront 
capital and have become economically attractive.

Since 1736, when Benjamin Franklin proposed the idea 
of property tax to pay for the Philadelphia fire department, 
tax assessment financing has funded public service projects 
– from new sidewalks to schools. Today, PACE is the nation’s 

first voluntary property tax assessment applied to individual 
buildings. It’s an innovative way to pay for reducing the en-
vironmental footprint of America’s building stock by helping 
owners reduce their upfront costs through property tax as-
sessment financing. For projects that typically can’t calculate 
energy savings or offer payback periods that are too long for 
conservative investors, PACE transforms the standard return 
on investment (ROI) model and provides a unique set of posi-
tive economic incentives that make environmental upgrades 
such as green roofs very attractive.

The PACE financing mechanism begins when funds are 
transferred from a capital provider to a government agency. 
Funding is then secured through a tax assessment placed on 
the building and repaid through the property tax bill. As a 
result, the repayment of the financing is treated as a tax on 
the property rather than a loan expense, greatly improving a 
project’s economics.

BY ERIC J. ALINI

In the past, the higher upfront costs of green roofs over conventional 
roofing often stopped projects before they started. But no longer. Green 
roofs can now effectively compete with conventional roofing through a 
new type of financing that covers the cost of eligible energy efficiency, 
sustainability and resiliency projects.
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   Project Cost: $350,000-Green Roof design, engineering and installation, irrigation, 
horticultural design and installation

   Related Costs: $150,000-Stairway to roof, permits & inspections, Prepaid service 
contract, Roofing structural and membrane work

   Total Costs to be financed: $500,000

   Terms: 25 years at 7% fixed rate interest, no balloon

   Estimated annual assessment added to property tax bill: $49,500 -$4,125 pro rated 
monthly cost

   Pass-through to tenants depends upon lease; stormwater management and energy 
savings varies with each individual property

Source:  Green Roof Program, www.counterpointesre.com 

PACE GREEN ROOF CASE STUDY



LIVING ARCHITECTURE MONITOR  / WINTER 2017  /  13LIVINGARCHITECTUREMONITOR.COM

$1375

918352620306796$230034079

571800703192942155120403491376598734209826748906

08733162948732697800948$

1600791$61

3791806097951673910662$1681031979230276941303097

62136802354548923

6135006637870828

7734660079161375620549187309600791613779

463206791617190949088097606132

6297

860694929464662996343067$95675332990808331519232

792331079831329813233079135613674108271715$71359

060582362135668982235251123059560$23761976532303

791963329795630376965360979516739106621681031979

23$0276941303097621368023545$48923

613500663787082877346600791613756205491873096007

562$05491873096007916137$79463206791617190949088

09760613262978606949294646161379$180609795167391

0662168103197923$27$69413030976
2136802354

54892361355918352620306796230034$079576007916137

794632067916171909490880976061326297860694929464

616137918060979516739106

621681031979230276941303097621368023545489236135

591835262030679618007031929421551204034913765987

3 4 2 0

9827489060$8733162948732697

800948160079161379180609795167391066216810319792

302769413030976213680235454892361350066378708287

734660079161$37562054918730060979$51673910662168

10319792302769413030976

2136

802354548923613500663787006795675332990808331519

232

7923310798313298132330791$3561367410

82717$157135906058236213566898223525112305956023

7619765323037137$918

06097

BIODIVERSITY

PRODUCTIVITYNOISE REDUCTION

RECREATION

ENERGY

FOOD

RENTAL INCOME

REDUCED TURNOVER

HEALING

CARBON SEQUESTRATION

STORMWATER

MEMBRANE DURABILITY

SPLIT INCENTIVE
PACE is the long-awaited solution to the commercial building 
sector’s greatest barrier to environmental best practices: the 
split incentive. Split incentive relates to commercial real estate 
lease language obligating a tenant to pay for utility costs and a 
landlord to pay for building upgrades. Building owners, carrying 
all the costs of the upgrade and passing all the energy savings to 
the tenants, may never see a positive return on the investment. 
So it’s not surprising that Lawrence Berkley National Lab’s 2013 
“Remaining Market Potential of the U.S. Energy Services Com-
pany Industry” found commercial buildings lag behind all other 
building segments with a pitiful 10% adoption rate of energy 
efficiency technologies. PACE solves the great split-incentive 
dilemma by converting project financing to property tax assess-
ment financing. This triggers an accounting transformation with 
considerable benefits. Under most commercial leases, tenants 
pay the utility bills and the property tax, placing them with de 
facto responsibility for repaying the cost of projects while ben-
efitting from lower utility bills- closing the split-incentive gap.

Now commercial building owners can access low-cost, private 
sector capital to pay for 100% of eligible projects, finance the 
cost of the project over time to ensure that the annual payments 
are less than the annual utility savings, and avoid split-incentive. 
On top of that, debt liability may not be impacted if the financ-
ing receives off-balance sheet treatment. The building is im-
proved without any capital expenditure and operating expenses 
are reduced.

" THE REPAYMENT OF THE FINANCING IS 
TREATED AS A TAX ON THE PROPERTY 
RATHER THAN A LOAN EXPENSE, GREATLY 
IMPROVING A PROJECT’S ECONOMICS."

- ERIC J. ALINI

THE PPA MOMENT FOR GREEN ROOFS
Could PACE be the special ingredient that makes green roofs 
commonplace? There is precedent. Before Power Purchase 
Agreements (PPA) were introduced to the solar industry, 
rooftop solar was a luxury consumer product. The advent of 
the PPA made solar energy an economically attractive option 
for building owners. PACE financing may have the same 
transformative power on the green roof industry.

As markets learn to use PACE at a meaningful scale, its 
impact will be felt across industries. Already, the earliest 
signs of disruption can be seen. Contractors who quickly 
learned the basics of PACE are starting to grab market share 
by offering a solution that sets them apart.

PACE is still in its infancy, having only developed the 
public sector infrastructure necessary to handle the cash 
streams over the last 3 to 5 years. Its potential is clear with 
early signs of exponential growth. Rocky Mountain Institute 
promotes it - Lawrence Berkeley National Labs validates 
it - and Scientific American magazine calls it a top 20 “world 
changing” idea. Red and blues states across the country are 
passing legislation to enable it, making PACE financing 
the fastest growing financial tool in the U.S. As PACE goes 
mainstream, vendors who align with this tool will emerge 
as new industry leaders and products once thought to be 
luxuries will become the new standard. Green roofs should 
be one of those standards emerging as the new norm for 
America’s buildings.

Eric J. Alini, Chief Executive Officer, Counterpointe Sustainable Real Estate Mr. Alini is the founder and Managing Partner of Counter-
pointe Energy Partners, LLC. Mr. Alini is also the founder of Counterpointe Capital Management LLC (CCM), a tax lien asset manager 
and servicer. CCM has managed over $240mm in tax lien assets over the past 3.5 years.
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CONGRATULATIONS 2017 AWARDS OF EXCELLENCE WINNERS

CATEGORY - ADVERTISING AWARD
AWARD WINNER - SIKA SARNAFIL
Sika manufactures thermoplastic (PVC), single-ply, commercial roofing 
and waterproofing membranes. With more than 40 years of roofing and 
waterproofing experience in locations all over the world, on buildings of 
all types and in many diverse climates, Sika Sarnafil membranes have 
passed the most stringent European test standards for root resistance.

CATEGORY - RESEARCH POSTER AWARD
AWARD WINNER -  ARJUN VIRAY AND OLYSSA STARRY – CURRENT AND 

POTENTIAL USES OF GREEN ROOFS ON HOSPITALS
Every year, CitiesAlive hosts a poster session on the trade show floor, 
in which students research green infrastructure topics and present 
their work to conference attendees. The winner this year is Current and 
Potential Uses of Green Roofs on Hospitals from Arjun Viray and Olyssa 
Starry, PhD of Portland State University. This poster examines the ways in 
which green roofs currently benefit healthcare facilities.

CATEGORY - JLIV AWARD
AWARD WINNER -  LEANN ANDREWS & NANCY ROTTLE –  

DEPLOYING LIVING WALLS AS KINETIC FACADES
To honor the groundbreaking green infrastructure research that is being 
published in the peer reviewed Journal of Living Architecture (JLIV). 
The winner this year is Deploying Living Walls as Kinetic Facades by 
Leann Andrews, PLA and Nancy Rottle, PLA, FASLA of the University of 
Washington. This paper explores ideas for integrating moveable exterior 
living walls with the facades of high-rise buildings to enhance urban 
ecosystems while contributing opportunities for personal interaction with 
the natural world.

CATEGORY - RESEARCH AWARD
AWARD WINNER - BRUCE DVORAK, TEXAS A&M UNIVERSITY
Bruce Dvorak, PLA, ASLA is an Associate Professor in the Department of Landscape Archi-
tecture & Urban Planning at Texas A&M University. In 2009, Professor Dvorak established 
the Interdisciplinary Green Roof Research Group at Texas A&M to investigate green roofs and 
living walls in central Texas. Bruce is a member of the Green Roofs for Healthy Cities Research 
Committee and an editorial board member of the Journal of Living Architecture and is working 
with green roofs and walls to observe plant viability and monitoring of the micro-climates on 
rooftops in central Texas.

CATEGORY - CIVIC AWARD
AWARD WINNER -  JEFF JOSLIN, DIRECTOR OF CURRENT PLANNING,  

SAN FRANCISCO PLANNING DEPARTMENT AND THE CITY  
OF SAN FRANCISCO

Jeff Joslin is the Director of Current Planning with the city of San Francisco, and one of the 
key drivers behind the adoption of San Francisco’s green roof mandate. When San Francisco's 
Better Roof Ordinance became effective January 1st, 2017, the City By The Bay became the 
first U.S. city to mandate solar and living roofs on most new construction. This new ordinance 
provides flexibility for the building designer, owner, and developer to maximize benefits.

CATEGORY - CORPORATE LEADERSHIP AWARD
AWARD WINNER - LYNDA WIGHTMAN, HUNTER INDUSTRIES
Lynda Wightman is the Industry Relations’ Manager with Hunter Industries assisting with 
the company’s worldwide specification efforts; education opportunities; allied association 
representation (strength being focused on water conservation and sustainable landscapes, 
specification and sports turf). Her education background is in Ornamental Horticulture, Land-
scaping and Irrigation. She is involved in various industry associations including ASIC, STMA, 
NALP, ASLA, Irrigation Foundation, IA, NIAAA, NRPA, ASBA, MNLA, and many regional chapters 
of these associations. She is a strong supporter of students.

Every year, Green Roofs for Healthy Cities organizes the Green Roof 
and Wall Awards of Excellence for excellence in design, research, and 
policy to be presented at the annual CitiesAlive conference. In the Fall 
issue, we profiled 2017’s outstanding design projects. Here we present the 
individual awards, celebrating achievements in research, advertising, policy 
achievements, and corporate excellence.

• Janet MacKinnon, AE Design
• Arjun Viray, Portland State University
• Cathy Chung, Omni Ecosystems
• Bruce Dvorak, Texas A&M University
• Oren Mizrahi, Connect Landscape Architecture
• Tony Sanchez, Recover Green Roofs
• Lynda Wightman, Hunter Industries
• Mark Sindell, GGLO
• Rafael del Castillo, Bertschi School
• Chris Hellstern, KMD Architects
• Jeff Joslin, City of San Francisco
• Nancy Rottle, University of Washington
• Leann Andrews, University of Washington

2017 AWARD WINNERS (Left to Right)

AWARDS OF EXCELLENCE
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ON ROOFS AND WALLS
Bringing Green Design to Life

LiveWall.com  877-554-4065

LiveRoof.com  800-875-1392
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          CASE STUDY
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I t’s early morning and the mists from 
the 1.2 hectare lake, the centerpiece 
of Potsdamer Platz are still swirling 
about, as Herbert Dreiseitl, Executive 

Director of Ramboll Living Cities Lab 
and lead designer of the project escorts 
a few colleagues on a rare tour of this 
enormous place. We are in Berlin at-
tending the 10th Annual World Green 
Infrastructure Congress and we rise early 
to see this project with its lead designer – 
a special treat.

“The lake is designed to rise and fall 
from 12 to 30 centimetres to adjust to 
varying levels of stormwater flows”, said 
Herbert as we stand by the mirrored 
surface of the lake. “The buildings on the 
site also have over 12,000 square meters 
of extensive green roofs, and there are BY STEVEN W. PECK, GRP, HONORARY ASLA

After WWII, the 
downtown of Berlin was 
destroyed by air raids 
and artillery - covered 
with building debris, 
unexploded bombs 
and rubble. Out of 
these ashes emerged, 
almost 60 years later, 
an outstanding 60 
acres of commercial 
development featuring 
19 buildings, which to 
this day exemplifies 
the best in integrated 
green infrastructure and 
stormwater design and 
development.
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strict policies on the maintenance programs for each of 
them to help control water quality.”

The lake is surrounded on several sides by living 
machines (cleansing biotopes) that filter out pollutants in 
the water. We are in downtown Berlin and there are small 
birds and dragonflies flying about the site. “I had to fight 
to have plants in the lake, to help clean the water, and to 
keep copper flashing off the roofs,” said Herbert. “The 
‘starchitects’ on the project just wanted a reflecting pool 
for mirroring the facades of their buildings but I won 
Renzo’s support.” Italian architect Renzo Piano (Califor-
nia Academy of Sciences) was responsible for the overall 
masterplan design of the site.

The lake has the second highest water quality in Ber-
lin. The water continuously circulates via underground 
pumps every three days in the hot summer throughout 
the entire system, which contributes to maintaining its 
incredible quality. The water also passes over structures 
that oxygenate it, and that create a soothing ripple effect 
on its surface. As we walk around the lake, I am amazed 
when I see several large pike swimming in the clear wa-
ters. The fish are removed each year, but they somehow 
keep coming back.

The green roofs and the lake help to reduce the urban 
heat island effect, which averages about two degrees C in 
Berlin. The lake provides a popular and valuable amenity 
space to the workers in the offices of firms such as Sony, 
Daimler-Benz and PricewaterhouseCoopers. The lake, 
which is about 3 meters at its deepest, also invites people 
to swim, although this is not a formally sanctioned use.

“These water features cost only $9 million U.S. in 
1999, but this investment drove up the value of all of the 
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HERBERT DREISEITL, LEAD DESIGNER 
OF POTSDAMER PLATZ, BERLIN.
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" THESE WATER FEATURES COST ONLY $9 MILLION 
U.S. IN 1999, BUT THIS INVESTMENT DROVE 
UP THE VALUE OF ALL OF THE REAL ESTATE 
DEVELOPMENT SURROUNDING THE PROPERTY."

- HERBERT DREISEITL
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TAKE ADVANTAGE OF 
LANDSCAPE ONTARIO'S  

PROFESSIONAL 
DEVELOPMENT

OPPORTUNITIES 
FOR HORTICULTURE 

PROFESSIONALS!

VISIT VISIT 
HORTTRADES.COM/SEMINARS

real estate development sur-
rounding the property,” said 
Herbert, when I asked him 
about the costs and benefits. 
“The place is so popular 
that there are always people 
here, and they even hold the 
German Film Festival on this 
site.”

Potsdamer Platz, now in 
its 18th year, exemplifies the 
tremendous value of using 
stormwater in our cities for 
amenity space, and how the 
integration of stormwater 
management with green 
infrastructure can provide sig-
nificant overlapping benefits 
in city re-building. Instead 
of driving stormwater out of 
the city as fast as possible, 
we need to capture and use 
this water to create beautiful, 
functional and healthy urban 
environments.Im
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CAMPUS LAYOUT OF POTSDAMER PLATZ 
SHOWING LAKE AND ADJACENT RIVER
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GREEN ROOFS - FOR RENT?  
A TALE OF TWO ROOFTOPS

ATLANTA CITY HALL
A National Register of Historic Places designee, the Atlanta City 
Hall is situated in the center of old downtown Atlanta. Opened 
for public service in 1930, the building exemplifies the Late 
Gothic Revival architectural style popular in its day. The Atlanta 
City Hall green roof was originally constructed in 2003, then 
deconstructed and completely rebuilt to a new design in the Fall 
2017. It sits adjacent to the government center’s popular coffee 
shop and lunch stop, Café 55 – named for the building’s address 
of 55 Trinity Ave SW – and directly above the Mayor’s Office & 
Porch. Filled with plants that will bloom in the bright Georgia 
sunshine from early April through October, the green roof color 
palette ranges from pinkish-purple echinacea purpurea to the 
variant greens of Little Bluestem and Karl Foerster grasses to the 
starry blue flowers of amsonia hubrichtii to the sunny yellow-gold 
of rudbeckia goldstrum, and more. 

BY MATT BARMORE, GRP

Green roofs can not only do great things for the environment, they can 
bring direct financial benefit to building owners. When intentionally 
designed to serve as gathering spaces, green roofs are attractive, unique 
venues that can both serve the community, and serve as a profit center 
for the building owner. Here are two recent examples.

During the morning and 
afternoon, the new green roof is 
designed to serve as a colorful, 
relaxing gathering spot for 
meals, meetings, and conversa-
tion, with benches, tables, and 
chairs available to café patrons. 
Inherent to the design, however, 
is a broad center area paved 
with a pedestal-and-roof-paver 
system, for use as event space 
beyond the building’s working 
hours. This area narrows toward 
the edge of the roof, creating 
a focal point for weddings, 

speeches, and other intended 
gatherings. The City of Atlanta 
worked closely with their green 
roof designers and installers for 
several months prior to the job 
start, to ensure that their vision 
of a flexible space, useful both 
for daytime City Hall staff and 
evening/weekend public rental, 
was met. While the roof was 
completed only recently and 
has not yet had its first seasonal 
bloom, the City Hall green roof 
reopened in October and is 
ready for rent!

CASE STUDY

Ph
ot

o 
co

ur
te

sy
 o

f M
. B

ar
m

or
e

A PORTION OF THE ATLANTA 
CITY HALL GREEN ROOF, 
DURING CONSTRUCTION
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PINNACLE TOWER
The green roof at Pinnacle Tower overlooks the historic 
Cumberland River – flowing lazily just a block away – while 
sitting at the edge of the bustling downtown business, 
cultural, and country music “honky-tonk” hub of Lower 
Broadway Street in Nashville, TN. From Pinnacle’s green 
roof, Nashville landmarks are in clear view, including 
Nissan Stadium, The Country Music Hall of Fame, Music 
City Center, and the famous “Batman building,” the nearby 
AT&T Building. This green roof was designed with a wide, 
concrete-paver gathering space, bordered by varied-height 
planters which are in turn surrounded by an intensive green 
roof featuring multiple A-frame trellises planted with flow-
ering, climbing plants. A large wooden trellis at the south 
end serves as the focal point for weddings and events. The 
green roof then extends more narrowly along the sides of 

the building, with multiple 
tabletop seating and gather-
ing spaces serving the tower’s 
busy daytime function as 
a prime professional space 
in downtown Nashville. So 
popular is the green roof as a 
community space that wed-
dings are booked nearly a year 
in advance, and multiple wed-
dings and events are sched-
uled within the same day.

Enhancing urban environ-
ments and providing unique, 
attractive community gather-

ing space while also serving 
as revenue for the building 
owner is another way that 
green roofs bring benefits 
to our cities. By spotlighting 
these benefits, green roof 
designers, manufacturers, 
and proponents can make a 
solid financial case for green 
roofs to building owners.

Matthew Barmore, GRP, is 
the Vice President, Greenrise, 
and Chair, Corporate Members 
Committee, GRHC.

Photo courtesy of M. Barmore

PINNACLE TOWER GREEN 
ROOF IN NASHVILLE HOSTS 
GATHERINGS LIKE WEDDINGS 
AND GENERATES REVENUE
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BUILDING  
SAN FRANCISCO’S BETTER 
ROOFS ORDINANCE 

On January 1st, 2017, San Francisco became the first US 
city to require solar or green (living) roofs on most new 
construction. The San Francisco Better Roofs Ordinance 
requires between 15 and 30 per cent of roof space on 

most new construction to incorporate solar, green roofs, or 
a combination of both. The ordinance was approved on Sep-
tember 15, 2016 and October 17, 2016 by the Planning Com-
mission and Board of Supervisors respectively. Although the 
initiative was proposed and approved in a matter of months, 
the effort to encourage more living roofs in the Bay Area was 
the culmination of four years of consistent effort.

In 2013, San Francisco hosted the national green roof con-
ference, CitiesAlive, which was co-sponsored by the Planning 
Department and the San Francisco Public Utilities Commis-
sion (SFPUC). The conference was specifically courted by the 
City in order to initiate consideration of new green infrastruc-
ture policy and programs.

In preparation for the 2013 conference, SPUR (San 
Francisco Bay Area Planning and Urban Research Associa-
tion) formed the Green Roof Task Force, which produced the 
“Greener and Better Roofs Roadmap”. The report recognized 
that – in addition to being a prime location for renewable 

BY JEFF JOSLIN, DIRECTOR, CURRENT PLANNING, SAN FRANCISCO 
AND EMMA TAMLIN, GREEN ROOFS FOR HEALTHY CITIES

The Living Architecture Policy Library (LAPL) examines the process 
behind developing policies that are focused on green roofs and/or walls. 
This is the second case study in the LAPL which is designed as a resource 
for decision makers to develop effective green roof and wall policies.

energy resources – roofs can 
host ‘green’ or ‘living roofs’ 
which provide a multitude 
of benefits. These include 
reducing stormwater entering 
the sewers, reducing energy 
consumption, augmenting 
roof life, improving city views, 
enhancing biodiversity and 
habitat, sequestering carbon, 
capturing air pollution, and 
connecting citizens with 
nature. The SPUR Roadmap 
recommended next steps for 
green roof progress in San 
Francisco, including the intro-
duction of legislation.

Following the conference, 
the Planning Department 
formed a Living Roof Team 
to continue research on San 
Francisco specific rooftops. 

The team led tours of existing 
rooftops throughout the city, 
conducted interviews of de-
signers, analyzed other cities’ 
policy efforts, and researched 
environmental attributes that 
contribute to successful living 
roofs in the Bay Area’s specific 
microclimate and bioregion. 
The team continued to work 
with various stakeholders and 
city agencies to further define 
priorities, roles, and best next 
steps for disseminating living 
roofs in San Francisco.

The culmination of this 
information was crafted into 
a Living Roof Manual, Living 
Roof webpage, and a Living 
Roof map of San Francisco. 
This ongoing work since 2013 
led to further work with San 

POLICY
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DATE PROPOSED, APPROVED & IMPLEMENTED
Proposed Summer/Fall 2016
Approved Planning Commission: September 15th, 2016
Approved at Board of Supervisors: October 17th, 2016
Effective January 1, 2017

CITY DETAILS
Population: 864,816 (2015)
Plant Hardiness Zone: 10B
Climate: Mediterranean climate, mild temperatures, little rainfall
Average rainfall: 23.64 inches/year
Average temperature: 57 degrees F

POLICY DRIVERS
•  Efficient and best use of space in an dense urban city
•  A more green and sustainable city
•  Connecting people to nature & creating habitat
•  Improved stormwater management
•  Air quality improvements
•  Biodiversity/biophilia increases
•  Job creation opportunities

ANTICIPATED CHALLENGES
•  The policy negatively impacting the cost of affordable housing
• Drought/lack of water creating an issue for planting
• Competing rooftop uses (urban agriculture, open space, etc.)
• Buildings becoming shaded in the future

SOLUTIONS
•  Developed a Cost Benefit Analysis to show the affordable options for different green 

roofs compared to normal and white roofs
•  The Living Roof Manual provides recommendations for plants that are drought tolerant
• Continued coordination with sister agencies

MONITORING IMPACTS
•  Track impacts using a permit tracking site
• Update living roof data base as projects are approved
• Track square feet of living roofs and square feet of solar roofs
•  Data will be used to calculate stormwater runoff mitigation and air pollutants impacts
• Size and location of living roof are important when determining impacts
         o  Ex. A large living roof located near a freeway will have substantial  

air pollutant benefits

IMPLEMENTATION TOOLS AND RESOURCES
Please visit sf-planning.org/san-francisco-better-roofs for links to the ARUP Cost Benefit 
Analysis, Living Roof Manual, and the SPUR Report: Greener & Better Roofs.

Francisco Department of the Environment to 
advance a holistic Better Roof Ordinance.

A detailed cost-benefit study was also con-
ducted that tested various likely building uses and 
scales, and demonstrated the cost efficacy at both 
the project and the city scale. City scale benefits 
were determined to include:
•  $15 - 100 million of tax revenues in the first  

five years from improved property and  
biophilic value;

•  60,000 – 385,000 tonnes of carbon emissions 
avoided or sequestered over 15 years, a critical 
period for reducing the anticipated impacts of 
climate change, equaling:

• the sequestration of 3,600-24,000 acres of forest
• the energy used by 400-2700 homes
• 800-5400 cars off the road
Should the current rate of development continue, 
it’s estimated that San Francisco could see as 
much as 1.5 million square feet of living roofs 
being newly established each year.

" SHOULD THE CURRENT 
RATE OF DEVELOPMENT 
CONTINUE, IT’S 
ESTIMATED THAT SAN 
FRANCISCO COULD SEE 
AS MUCH AS 1.5 MILLION 
SQUARE FEET OF NEW 
LIVING ROOFS BEING 
NEWLY ESTABLISHED 
EACH YEAR."

- JEFF JOSLIN

POLICY NAME
San Francisco Better Roofs Ordinance

POLICY DESCRIPTION
The Better Roofs Ordinance requires 
between 15 and 30 per cent of roof space 
on most new construction to incorporate 
solar, living roofs, or a combination of both. 
The living roof option allows developers to 
replace required solar (15 per cent) with 
living roof at a rate of 2 sq.ft of living roof for 
every 1 sq.ft of solar.
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American Hydrotech introduces the Garden Roof® Planning Guide iPad® app, a first-of-its-kind digital brochure that helps 
design professionals take a vegetated roof from initial concept to completion.

Packed with photography, technical information and videos, design professionals can explore assembly options and 
components, growing media and vegetation, and learn about topics such as design considerations, economic and 
sustainable benefits, installation and maintenance, and much more.

Download your copy today at hydrotechusa.com/GRPG

© 2016 Garden Roof is a registered trademark of American Hydrotech, Inc.

American Hydrotech, Inc. 
303 East Ohio | Chicago, IL 60611 | 800.877.6125 | www.hydrotechusa.com  

20 years of vegetated roof experience...
 brought to life in one app.

8.5W x 11H.indd   1 1/21/16   4:34 PM
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HOW SMART 
SURFACE 
TECHNOLOGIES 
COULD SAVE 
CITIES BILLIONS

The strategies examined include cool roofs, green roofs, solar 
PV, reflective pavements, and urban trees. Many cities have 
initiatives and programs in place to promote the adoption of 
such technologies, but such programs are fragmented and 

limited and should be implemented more rigorously. “Delaying this 
transition would impose large financial and social costs, particularly 
on places of lower economic opportunity [and on] the elderly and 
children. We have the roadmap—now we must follow it,” said Dan 
Tangherlini, former DC city administrator and former administra-
tor of the US General Service Administration.

Many of the benefits of smart surfaces have never before been 
quantified, making this report unique and highly impactful. The 
current systematic mismanagement of the sun and rain costs cities 
billions in health, energy, stormwater and other costs, and these costs 
will continue to rise as climate change raises worldwide temperatures. 
The costs and benefits of city-wide adoption of smart surfaces has 
a net present value $1.8 billion dollars for the District, $3.6 billion 
for Philadelphia and $500 million for El Paso over 40 years. When 
avoided tourism loss is included, these numbers jump to $4.9 and 
$8.4 billion for the District and Philadelphia, respectively. 

Rick Fedrezzi, current CEO of the International WELL Build-
ing Institute and Founding Chairman of the USGBC said of Kats’ 
report, “In his seminal work 14 years ago, Kats provided the first and 
most influential analysis on the cost and benefits of green buildings. 
That work has had a transformative impact in the U.S. and globally 
in greatly expanding recognition of the financial rational for building 
green and in accelerating adoption of green design. In Achieving 
Urban Resilience, Kats provides an enormously important step 
for US cities to understand and quantify the large range of health, 
livability and climate change benefits from adopting a range of cost-
effective strategies now available to manage sun and rainfall. The 
work is so important because it is the first to rigorously document, 
quantify and explain these benefits and benefit pathways.” 

Cities have substantially higher summer temperatures and worse 
air pollution than suburban or rural areas, a phenomenon known as 
the urban heat island effect. Paved areas, less greenery, and dark sur-
faces all contribute to higher urban temperatures, and these features 
of the built environment are even more common in low-income 
areas. This disparity in the built environment places a higher burden 
of medical costs, energy bills, and general discomfort for low-income 
residents (See diagram page 29).

Calculating costs is relatively straightforward, while calculating 
the value of benefits is more complex because of direct and indirect 
impacts, as well as compounding effects. Direct impacts occur at 
the individual building level, while indirect impacts occur at the city 

BY RACHEL LEMPP AND GREG KATS

A new study released in December 
2017 shows that city-wide adoption of 
smart surface technologies could save 
cities billions of dollars over 40 years. 
Achieving Urban Resilience, authored 
by Greg Kats and Keith Glassbrook 
of Capital E, quantifies the large-scale 
environmental, economic, and health 
benefits of smart surface technologies 
in three US cities: Washington DC, 
Philadelphia, and El Paso.

CATEGORY
PRESENT VALUE OVER 40-YEAR ANALYSIS PERIOD (2015$)

Washington, DC Philadelphia El Paso

COSTS $838,495,000 $2,384,050,000 $1,617,098,000

BENEFITS $2,648,400,000 $5,958,661,000 $2,154,979,000

NET PRESENT VALUE $1,809,905,000 $3,574,611,000 $537,881,000

POLICY
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level. An example of a com-
pounding effect is the increased 
efficiency of solar PV located on 
a green roof because of lower 
rooftop temperatures. Addition-
ally, many potentially significant 
benefits were not quantified 
due to lack of available data in 
the area, making the value of 
benefits reported a conservative 
one. The main categories of 
impacts quantified in this report 
include energy and greenhouse 
gases, financial incentives, 
stormwater, health, climate 
change and employment. 

As buildings are cooled and 
shaded by green roofs, they 
require less energy for climate 
control. Rooftop PV also lowers 
energy bills at the individual 
building level. City-wide cool-
ing efforts result in widespread 
lower temperatures, reducing 
energy costs. Rooftop PV also 
reduces demand during peak 

energy periods, requiring fewer 
peaking energy plants to be 
built. Many cities also award 
financial incentives for installing 
the technologies analyzed in 
the report through renewable 
portfolio standards, renewable 
energy credits and other tax 
credits. Additionally, reduced 
greenhouse gas usage slows the 
onset of climate change.

Excess stormwater runoff 
can result in localized flooding, 
sewage overflows, and damage 
to local water bodies. Decreased 
total runoff from green roofs and 
urban trees relieves pressure on 
stormwater systems and protects 
local water bodies from pollution.  

The health impacts of city-
wide deployment are widespread 
and indirect. Reduction in the 
production of ozone and particu-
late matter by using renewable 
energy, lowering temperatures, 
and planting trees to filter air 

can significantly improve air quality. Additionally, incidence of heat 
stress and related illnesses could decrease by lessening the occurrence 
of extreme heat events. Improving the health of a city’s population 
saves money by reducing the number of unreimbursed hospital visits. 
Current work is being done to expand the report further, especially 
focusing on benefits to health as the percentage of GDP spent on 
healthcare climbs higher than the current 17% in the United States.

Finally, building and maintaining green infrastructure has the 
potential to create new employment opportunities. Labor intensity of 
green energy is higher than conventional energy sources. The World 
Bank estimates that wind, solar and energy efficiency retrofits create 
more than 3 times the number of jobs per investment than oil and 
natural gas.

Obviously, the benefits of city-wide smart surface deployment are 
broad and significant. This study can be used to drive cities in the 
United States toward comprehensive steps to enhance resilience and 
health as well as decarbonization backed by informed cost-benefit 
analysis at the city-wide scale for the first time. Outside of the US as 
developing countries modernize and improve cities with cost-benefit 
analyses in mind, green strategies have the potential to become the 
norm, not the exception when backed by comprehensive analyses like 
the Kats’ report.

Rachel Lempp is an intern with Capital E Investments and Greg Kats is 
the Managing Director of ARENA INVESTMENTS and the President of 
Capital E Investments. For more information visit: www.cap-e.com
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design • build • maintenance  
irrigation • decking • custom 
site furnishings • hardscaping   

McArthur/McCollum Roof Winner of Sika’s  
2016 Contractor Project of the Year

9 Olive Square, Somerville, MA 
T. 617.764.1310 

recovergreenroofs.com 

GREATER POPULATION DENSITY MORE PEOPLE AT RISK

GREATER MEDICAL RISK

HOTTER AND MORE STORMWATER RUNOFF

LESS SHADE AND MORE AIR POLLUTION

LARGER RELATIVE ENERGY COST SAVINGS

EMPLOYMENT BENEFITS POTENTIALLY LARGER

HIGHER PERCENTAGE 
OF CHILDREN/ELDERLY

HIGHER PERCENTAGE 
OF IMPERVIOUS SURFACES

LOWER TREE COVER

ENERGY BILLS HIGHER 
PERCENTAGE OF INCOME

HIGHER PERCENTAGE 
OF UNEMPLOYED

FIGURE 1: THERE ARE GREATER RISKS AND LARGER POTENTIAL BENEFITS IN LOW-INCOME AREAS.
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REVISED DESIGN STANDARD 
MINIMIZES FIRE RISKS 
SPRI UPDATES VF-1 FIRE DESIGN STANDARD FOR VEGETATIVE ROOFS

G reen Roofs for Healthy Cities and Single-Ply Roofing 
Industry Inc. (SPRI), the trade association representing 
commercial roofing system manufacturers and component 
suppliers, initially collaborated on VF-1. The standard 

was developed by SPRI in 2007 and first approved as an ANSI 
standard in 2010. The document was created to provide a de-
sign and installation reference for roofing professionals to help 
eliminate the risk of fire on vegetative roofs.
“Updates to the VF-1 Standard included collaboration between 
all industries and segments involved with vegetative roofing” 
says Brian Davis, chair of SPRI’s VF-1 Review task force. 
“This, in turn, helped to create the best, most comprehensive 
document possible for the industry to reference and design 
with.”
Vegetative roof designs continue to evolve, with plant types, 
growing media, system complexity and usage, such as rooftop 
gardens. When updating the VF-1 Standard, SPRI needed to 
consider changes relating to external fire design and fire spread 
based on the American Society for Testing and Materials 
(ASTM) E108 – 17, “Standard Test Methods for Fire Tests of 
Roof Coverings.”
“Some of the key changes included new definitions and 
clarifying or removing some of the previous explanations and 
classifications, as well as additions to the VF-1 commentary 
section,” says Davis. “Some of the most important changes 
revolved around firebreaks, fire barriers, border zones, and area 
dividers, to name a few.”
The updated standard describes and provides more in-depth 
definitions of the three main categories of vegetative roofs—

BY MICHAEL ENNIS

The steady advance of vegetative (green) roof designs within mainstream 
construction under the International Building Code requires regular 
updating of key design standards. As part of this industry wide effort, the 
American National Standards Institute (ANSI) re-approved the updated 
VF-1, “Fire Design Standard for Vegetative Roofs” as an American National 
Standard on May 11, 2017.

extensive, intensive, and semi-intensive. The standard also 
adds the spread of fire requirements that include combustible 
features that are part of the vegetative roof design, but not part 
of the building structure. Roof planters are one example.
The section on “Spread of Fire, Protection for Large Area 
Roofs” is more robust, with specific references to FM Global 
recommendations (FM Global Loss Prevention Data Sheet 
1-35—Green Roof Systems), which also coincides with the 
International Building Code “General Building Height and 
Area Limitations.” The new document also refers to German 
Landscape Research, Development and Construction Society 
(FLL) requirements. This includes FLL’s definition of a “hard 
roof” and its assertion that a vegetative “hard roof” can be con-
sidered equivalent to an ASTM E108 Class A Fire Classified 
roof assembly under certain conditions.
Vegetative roof technology has also been the subject of greater 
research efforts over the last seven years, as shown by the 
14 references included in the new document, compared to 
only four references in the 2010 version. The 2017 version of 
ANSI/SPRI VF-1 provides clearer criteria for minimizing the 
risk of fire on green roofs through prudent design and manda-
tory maintenance requirements. The updated VF-1 standard is 
available for a free download at www.spri.org

Mike Ennis, RRC, joined the Single-ply Roofing Industry (SPRI) 
trade association in 1993. He has chaired various SPRI committees 
and task forces, and served as president from 2004 to 2006. He 
became the group’s technical director in 2007. Ennis can be reached 
at info@spri.org.

STANDARDS
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GRHC ONLINE  
TRAINING
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EDITORIAL  
REVIEW BOARD
Dr. Reid Coffman, Co-Editor-in-Chief 
(Kent State University)

Dr. Richard Sutton, Managing Editor 
(University of Nebraska-Lincoln) 

Dr. Brad Bass 
(Environment Canada) 

Dr. Robert Berghage  
(Penn State University)

Dr. Jennifer Bousselot  
(Iowa State University & Colorado State  
University) 

Dr. Maureen Connelly  
(British Columbia Institute of Technology) 

Dr. Nigel Dunnett  
(University of Sheffield)

Bruce Dvorak, MLA  
(Texas A&M University) 

Dr. Tobias Emillson  
(Swedish University of Agricultural Sciences) 

Barry Lehrman, MArch/MLA  
(California State Polytechnic  
University, Pomona) 

Dr. J. Scott MacIvor 
(University of Toronto)

Thomas O’Connor, MSE  
(US Environmental Protection Agency) 

Dr. Bill Retzlaff  
(Southern Illinois University Edwardsville) 

Dr. Bradley Rowe  
(Michigan State University) 

Virginia Russell, GRP, MLA  
(University of Cincinnati) 

Dr. Sabina Shaikh  
(University of Chicago)

Dr. David Tilley 
(University of Maryland)

Dr. Youbin Zheng 
(University of Guelph)

For questions about joining the  
editorial review board, submitting 
manuscripts, contact Dr. Reid Coffman 
at rcoffma4@kent.edu or Dr. Richard 
Sutton at rsutton1@unl.edu

The Journal of Living Architecture (JLIV) is the official, peer-reviewed journal of the 
Green Infrastructure Foundation. The JLIV is written, reviewed, and edited by living 
architecture research professionals, sharing with their colleagues: successful educational 
applications, original research findings, scholarly opinions, educational resources and 
challenges on issues of critical importance to living architecture professionals and educa-
tors. The JLIV is published exclusively on the Living Architecture Monitor magazine 
website. The magazine publishes the abstracts of each published JLIV manuscript, with a 
link to the full paper online.

Volume 4 issue 3 pgs 9-18 2017

PHOTOVOLTAIC ARRAY INFLUENCES  
THE GROWTH OF GREEN ROOF PLANTS 
JENNIFER BOUSSELOT1, THOMAS SLABE2, JAMES KLETT3, RONDA KOSKI4 

ABSTRACT 
A multi-faceted research project was conducted on a modular green roof in semi-arid, 
high elevation Denver, Colorado U.S.A. A photovoltaic (PV) array ran along the 
southeastern edge of the research area and visibly influenced the plant growth, cover 
and biomass. Plants grown near the PV prospered compared to plants in the exposed 
area. Average summer temperatures in the modules under the PV array were cooler 
with less temperature variation compared to the modules located in the exposed areas 
of the green roof. Shading structures integrated on green roofs may produce effects 
that resemble natural ecotones tending towards greater plant coverage and biomass, 
and therefore greater green roof resilience.

Read more at livingarchitecturemonitor.com

Volume 4 issue 3 pgs 1-8 2017

CATALYZING DESIGN-SCIENCE FEEDBACK LOOP  
IN GREEN ROOF OPTIMIZATION FOR HOT CLIMATES 
John Hart Asher1, Michelle Bertelsen1, Mark Simmons1

ABSTRACT 
Synthetic ecosystems such as rain gardens, green roofs, engineered wetlands and urban 
meadows are becoming increasingly popular for their intrinsic environmental and ecologi-
cal benefits as well as for their aesthetic value. But, as in many emerging technologies, 
communication between the academic institutions generating basic and applied science 
and the design disciplines is not as efficient as it could be, and strengthening this link will 
improve the performance of these systems. The case study serves to illustrate the process of 
linking research, design and implementation. Scientific research, performed by the authors 
and found in the literature, is used to inform design, and design challenges are used to sug-
gest avenues of research. The research itself is briefly outlined where appropriate, but the 
focus of this paper is the process of linking science and design in a feedback loop. 
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Find us at permaloc.com or contact us at 800.356.9660.

SUSTAINABLE EDGING SOLUTIONS
permaloc®

ANY SYSTEM ANY HEIGHT ANY PLACE

Permaloc GeoEdge aluminum edging restraints are the universal standard on 
which architects, contractors, and greenroof system manufacturers depend for 
greenroofs.

The industry  
           standard edging    
                        for over 10 years. 
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EVENTSGRHC BUYERS GUIDE
AMERICAN HYDROTECH INC 
303 E. Ohio St. #270, Chicago, IL 60611, hydrotechusa.com

BOMA 
BOMAConference.org 

CARLISLE SYNTEC 
1285 Ritner Highway, Carlisle, PA 17013, carlislesyntec.com

CITY OF TORONTO ECO-ROOF INCENTIVE PROGRAM 
55 John St., 2nd Floor, Toronto, ON M5V 3C6 
toronto.ca/livegreen/ecoroofs

DOWNES TREE SERVICE 
65 Royal Ave., Hawthorne, NJ 07506, downestreeservice.com

ETERA 
14113 River Bend, Mount Vernon, WA 98273, etera.com

HUNTER INDUSTRIES 
1940 Diamond St., San Marcos, CA 92078 
hunterindustries.com

INFRA-RED ANALYZERS 
65 Lyman Dr., Williston, VT 05495, iranalyzers.com

JAKOB 
955 NW 17th Ave, Unit B, Delray Beach, FL 33445 
jakob-usa.com

JELITTO PERENNIAL SEEDS 
125 Chenoweth Ln. #301, Louisville, KY 40207, jelitto.com

LIVEROOF LLC 
PO Box 533, Spring Lake, MI 49456, liveroof.com

PERMALOC 
13505 Barry Street, Holland, Michigan 49424, permaloc.com

RECOVER GREEN ROOFS, LLC 
9 Olive Square, Somerville, MA 02143, recovergreenroofs.com

SEMPERGREEN 
17416 Germanna Highway, Culpeper, VA 22701 
moeringsusa.com

SIKA SARNAFIL 
100 Dan Rd., Canton, MA 02021, sustainabilitythatpays.com

LANDSCAPE ONTARIO  
7856 Fifth Line South, Milton, ON L9T 2X8 
horttrades.com

SUPPORT THE ADVERTISERS THAT BRING YOU THE LAM
For more information on any of the advertisers listed above, please 
visit goo.gl/pDzhvL.

The 2018 Media Guide is now available! To obtain a copy please  
call Emma Tamlin,  etamlin@greenroofs.org  416 971 449 ext 221.

GRHC UPDATE

GRHC SYMPOSIA PROGRAM  
Symposia are one-day events held in emerging green roof markets to highlight the 
importance of strong green roof and wall policy and to highlight local designers, 
manufacturers, and suppliers. Sponsoring a symposium is an excellent way to 
distinguish yourself as an industry leader in local green roof and wall market as 
well as leverage our promotional network to highlight your brand.

The last of a series of successful Green Roof and Wall Symposia in 2017 is on 
December 11, 2017 in Pittsburgh. To register please visit www.greenroofs.org. 
GRHC is planning a new year of Local Market Symposia events. This year, you 
can choose the cities we visit by sponsoring or exhibiting at one or more of the 
events. We are planning a Symposium in Houston on March 14, 2018. If you 
have a city you would like to see us bring a symposia to, contact Blaine Stand 
at bstand@greenroofs.org to add it to our list of prospective cities.

Visit greenroofs.org/local-market-symposia for more information.

FREE WEBINAR  
Dec 14, 2-3 pm EST Denver Mandatory Green Roof Requirement: What Does 
it Mean, Andy Creath, President, Colorado Green Roofs.  To register: www.
greenroofs.org/open-forum. 

UPCOMING CONFERENCES
GREY TO GREEN  
May 15 & 16, 2018 - Chestnut Conference Centre, Toronto, Ontario

IN-CLASS GREEN ROOF PROFESSIONAL TRAINING - 2018     
Toronto, ON: GRP Training - February 14, 15 & 16 
Denver, CO: GRP Training - February 21, 22 & 23 
New York, NY: GRP Training - February 28, March 1 & 2 
Milton, ON: Green Walls 101 – March 13 
Houston: Green Roof and Wall Symposium March 14, 2018  
Houston, TX: GRP Training - March 15, 16 & 17 

CITIESALIVE 2018  
New York, New York: CitiesAlive 2018 September 24-27 
Call for Papers January 15, 2018 
Go to citiesalive.org for more information and to register.

GREEN ROOF PROFESSIONAL ONLINE TRAINING   
Accessing Green Roof Professional training has never been easier! 
Our renowned three-course program has been segmented in order 
accommodate each trainees specific learning goals. Pursue Green Roof 
Design & Installation, Green Roof Waterproofing & Drainage, or Green 
Roof Plants and growing media separately, and at your own pace.  

NET ZERO WATER FOR BUILDINGS AND SITES ONLINE TRAINING 
The result of over five years of research and development, this course contains 
the technical information that professionals need in order to push the limits of 
water conservation. Net Zero Water for Buildings and Sites provides detailed 
information of best practices in water conservation and usage, and lays the 
foundation for water harvesting and conservation principles. 

Visit greenroofs.org/education for more information and to register.
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PRODUCTIVITYNOISE REDUCTION

ON SPEC

THE ACADEMIC FOOTPRINT  
ON LIVING ARCHITECTURE

Community service projects and leadership in allied orga-
nizations are my creative outlets for advocating for living 
architecture. But my contribution through teaching is the 
most tangible. Three times a year, in any given semester, 

(yes, including summers), I teach at least 60 students in land-
scape architecture, architecture, city planning, urban design, 
environmental studies, engineering, and horticulture all about 
living architecture. That adds up to about 180 students per year, 
who will all participate in a co-op placement at least once before 
they graduate.

The University of Cincinnati has the world’s oldest co-
operative education program, which prepares and places students 
for semester-long work experiences in their fields of study. 
Undergraduates will go out on co-op as many as five times before 
they graduate. This means that the living architecture knowledge 
imparted through my lectures, studios, field trips, and community 
service projects is disseminating at a rapid pace. At least 60 stu-
dents are placed into at least 60 different multi-disciplinary firms 
all over the world every semester, or hundreds of offices each year.

My students will often be the only people in those firms who 
know anything about living architecture. Whatever they teach the 
firm is whatever I taught them.

My footprint in this industry - and that of many other academ-
ics - is much larger than some might imagine. But my influence 
doesn’t end there. With each of our community service projects, 

we work with communities and activists to bring living architecture 
to life. My students are what I call The Thin Edge. As an educator, 
I can get access to and co-operation from agencies and citizen 
groups that I could not reach as a consultant. In turn, we educate, 
inspire, and motivate citizens and policymakers. Because our work 
makes living architecture exciting and feasible, we create new 
projects for the industry.

We all want this industry to grow. In our different ways, we each 
support GRHC and its mission. There are a variety of ways that 
you can engage and support the future citizens (and specifiers) of 
the world in that mission: provide scholarships for tuition; finance 
travel expenses to attend the CitiesAlive conference; sponsor com-
munity service studios, donate products for teaching and research – 
there are many areas of need. Make your involvement a long-term 
commitment. Build a relationship with a network of opportunity 
such as the Student Chapters of the American Society of Landscape 
Architects. Everyone wins in these mutually supportive scenarios. 
According to the US Bureau of Labor Statistics, as of 2016 there 
were a total of 457,000 employed landscape architects, architects, 
and civil engineers in the US. Wouldn’t it be wonderful if we could 
educate all of them about living architecture? Once upon a time … 
all of them were students.

Virginia L. Russell, FASLA, GRP Former Chair of the GRHC  
Research Committee.

BY VIRGINIA RUSSELL, FASLA, GRP, PROFESSOR, UNIVERSITY OF CINCINNATI

This story ends with once upon a time... As an academic practitioner, 
my contribution to living architecture is expressed in my scholarship, 
teaching, and service. Most academics are investigating aspects of 
stormwater management, air quality, or the other co-benefits associated 
with green roofs and living walls, but my scholarship is tied to the 
development of pedagogy for living architecture. Teaching is my 
opportunity to share my passion for living architecture with young 
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GRHC MEMBERSHIP APPLICATION 
For a full list of all membership categories and benefits, or to apply online, please visit www.greenroofs.org/membership. 

Date: Name: Company: 

Address: City: 

State/Province: Postal/Zip Code: Country: 

Telephone: Fax: Email: 

MEMBERSHIP APPLICATION FOR (PLEASE CHECK ONE): 
○ Supporter $55 US ○ Individual  $160 US ○ Individual Affiliate $100 US ○ Corporate (see below)

○ Individual GRP $160 US ○ GRP Renewal $207.50 US

IF YOU WISH TO BECOME A CORPORATE MEMBER, PLEASE CHOOSE THE MOST APPROPRIATE CATEGORY (IN US 
DOLLARS): 

○ Charitable/Not-for-Profit ($550) ○ Government & Institutional ($550) ○ Professionals ($550) ○  Nurseries ($750)

○ Green Walls ($1,250) ○ Distributors & Suppliers ($3,800) ○ Manufacturers ($5,200) ○ Corporate Leaders($12,700)

PLEASE CHOOSE THE TITLE THAT BEST DESCRIBES YOU OR YOUR ORGANIZATION: 

○ Architect ○ Association
Professional

○ Biologist ○ Botanist ○ General Contractor

○ Developer ○ Educator ○ Government ○ Energy
Consultant

○ Engineer

○ Environmental Consultant ○ Facilities Manager ○ Horticulturalist ○ Consumer ○ Landscape Architect

○ Landscape
Designer/Consultant

○ Roofing Consultant ○ Manufacturer or
Supplier

○ Media ○ Not-for-profit

○ Policymaker ○ Planner ○ Researcher ○ Student ○ Sustainability
Manager

○ Water Specialist ○ Irrigation Designer ○ Other
______________________________________________________

CHOOSE A PAYMENT 
METHOD 
○ MasterCard ○ Visa

Name on Credit Card: 

Credit Card #: 

Expiry Date (month/year) & 3 Digit Security Code: 

Signature: 

○ I prefer to pay by enclosed (forthcoming) cheque
payable to: 

Green Roofs for Healthy Cities 
406 King Street East, Toronto, Ontario  M5A 1L4 
Canada 

Fax: 416-971-9844     Attention: Blaine Stand



Connecting with leading property professionals fosters  
new insights, solutions and strategies. Keeping up with 
important issues and emerging trends puts you on the 
forefront of commercial real estate. Attend groundbreaking 
education sessions at BOMA 2018 and come away with 
tangible strategies and practical solutions—and continuing 
education credits. When your big moment is about building 
relationships and boosting your brainpower, it’s guaranteed 
to be a worthwhile investment. 

SAVE BIG! 
Register at www.BOMAConference.org  

by May 1 and save $100.

John Combs, Principal 
RiverRock Real Estate Group


