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This green roof ecosystem mimics the natural cycle of
a meadow and self-regenerates every season — along
with lowering your energy and maintenance costs.
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THE BENEFITS KEEP GROWING.

Green Roof Systems from Sika benefit you and the environment by reducing
building energy consumption, extending the life of the waterproofing membrane
and reducing storm water runoff. Unparalleled performance—designed to

meet your sustainability goals of energy efficiency, environmentally preferable
products, greenhouse gas reduction, and waste minimization—make Sika the
choice for facility managers, roofing consultants, architects, and contractors alike.
To learn more about how our products can help you achieve your sustainability
goals, visit usa.sarnafil.sika.com/greenroofs.html.
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he cover of this Climate Changé,issue is from National

Geographic Magazine. It shows what the North Ameri-

can coastline would look like if all the ice on earth

melted, something that would take more than a thou-
sand years. The loss of so many eoastal cities is unimagi-
nable! Yet our climate is changing faster than scientists
predict&d.m five }-g'earé-ago Many dangerous ‘tipping
. s’ are oaching - threatening to accelerate the pace

of%?ﬁmgc even more - such as the destruction of the boreal

forest which sequesters carbon, and the loss of arctic ice
which reflects sunlight back to space.

Opver the past year, there has been cause for both optimism
and concern. Green buildings, renewable energy, green roofs
and walls are all part of the solutions cities need to both miti-
gate and adapt to climate change. We have many of the tech-
nologies required to reduce greenhouse gases, but the question
is whether we have the social and political will to rapidly
deploy them in the face of powerful and entrenched interests.
The new Trump administration has the power to accelerate
the pace of positive change, and make America a cleantech,
green infrastructure and energy superpower, or, it can hamper
progress. Here’s a quick recap of the past year in this 2017
LAM INDEX.

This issue is dedicated to exploring the intersection
of green roofs and walls and climate change! We have
the solutions; what we need is to marshal the resolve to
implement them.

Sincerely yours,

Lk

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

2/////
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I. NASA records the hottest
year on record for global
temperatures - 2016

2. Year when the Arctic is
predicted to be totally ice
free in the summer - 2030

. Amount of the sun’s
energy reflected by sea
ice preventing it from
warming the ocean - 70%

9. Estimated percentage
of fossil fuel reserves
of the top 100 coal, oil
and gas companies that
can be burned while still
remaining at the 2°C
temperature target - 20%

10. Number of coal-fired
electricity plants under
construction or planned
recently cancelled by
China - 103

. Intergovernmental
Panel on Climate Change
projected sea level rise
by 2100 from melting of
Antarctic and other ice -
19 to 23 inches

. Current loss of coral in
one-third of the Great
Barrier Reef off the
coast of Australia - 50%

. Number of countries
that signed the Paris
Agreement and agreed
that climate change is
an urgent problem that
requires immediate
action - 193

. Temperature rise
target needed to avoid
catastrophic and
irreversible climate
change - 2 degrees C

I. World’s electricity in
2015 that comes from
renewables - 28%

12. Percentage drop in
the cost of utility-scale
solar energy from
2015-16 - 12%

13. International Energy
Agency projected
growth in renewables
2015-2021 - 42%

14. Total dollars (US)
currently committed to
divesting in the fossil
fuel industry as of 2016 -
$5.2 trillion

15. Number of jobs created
from SI million invested
in the oil and natural gas
industry - 0.8

8. Number of countries that
have ratified the Paris
agreement — (17

16. Number of jobs created
from $1 million invested in
retrofitting buildings for
energy efficiency - 7

Image Credit: Treat, Jason/National Geographic Creative
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WINTER ISSUE This living wall profiled in the Winter 2016 Issue of the LAM is
The/green wall is not doing welk. suffering from either a lack of sufficient light, or irrigation which

has caused the plants to begin to fail. Proper light and irrigation are
absolutely essential for success of vertical greening. Select a species
that requires less light and check the irrigation system and replant.

BOOK REVIEW: LIVING ROOFS IN INTEGRATED URBAN WATER SYSTEMS, (2015) ROUTLEDGE

in Integrated Urban
Water Systems

Living Roofs Daniel Roehr, Associate Professor, University of British Columbia teams up with Dr. Elizabeth Fassman-
Beck, Stevens Institute of Technology to combine the fields of landscape architecture and civil engineering
to produce a resource on how to effectively design green roofs for effectively mitigating storm water.

Quantitative tools for engineering calculations are provided. Purchase the book here: https://goo.gl/BIVKSN

THE NEW LANDSCAPE DECLARATION: GROUP FORMING TO ACCELERATE DENVER MOVES TOWARDS

A CALL TO ACTION FOR LANDSCAPE GREENING OF THE BIG APPLE MANDATORY GREEN ROOFS
ARCHITECTURE Living Architecture New York On the heels of San Francisco’s green
The Landscape Architecture Foundation (LAF) (LANY) is a new citizens group roof and/or solar panels mandate,

has released the New Landscape Declaration, that is forming in New York City a Denver based grassroots citizens

a 21st century call to action for the landscape with a mission to advocate and group recently gained approval from
architecture community. The Declaration is educate for policies, incentives and the City to have a green roof initiative
the synthesis of the ideas from LAF’ historic direct investment to dramatically on the November 2017 ballot. They
Summit on Landscape Architecture and accelerate the implementation of must now collect nearly 10,000

the Future held in Philadelphia last June. green roofs and walls. LANY is signatures over the next 180 days.
LAF is now encouraging built environment currently canvassing for Charter Brandon Rietheimer, a member of the
professionals across the globe to sign on to Members ranging from $2,500 to Denver Green Roof Group said they
this ambitious vision and assert the vital role of $25,000. Charter members currently are using Toronto’s green roof bylaw
landscape architecture in solving the defining include: Long Island Compost, Plant as a guiding model for the policy. You
issues of our time: climate change, species Connection and Metro Green Visions. can find the initiative proposition and
extinction, rapid urbanization, and inequity. For more information or to attend more about the Denver Green Roof
"To read and sign on to the Landscape the March 15th launch event, visit group at denvergreenroof.org.
Declaration visit: lafoundation.org/declaration livingarchitecture.nyc.

DESIGNING
WITH NATURE

20 - 22 JUNE 2017

World Green
Infrastructure
2017 BERLIN <. | Congress

For details go to: wgic20I7berlin.com/en/registration.html

IOTH ANNUAL WORLD GREEN INFRASTRUCTURE CONGRESS

The FBB in Berlin is hosting the I0th Annual WGIN Congress June 18-21, 2017.

Custom seed mixes.

Greening the world
one roof at a time.
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Production
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Seed Technology

USA Office: 125 Chenoweth Ln. - Louisville, KY 40207 - Phone (502) 895-08 07 - Fax (502) 895-39 34 - maryv@jelitto.com - www.jelitto.com
German Headquarters: P.O. Box 1264 - D-29685 Schwarmstedt - Phone 01149-5071-9829-0 - Fax 01149-50 71-98 29-27 - info@jelitto.com




“rooflitesoil. com/stormwater

That's what you'll be saying next time a storm hits. Why? rooflite
green roof media is engineered to maximize stormwater retention
volume & support vigorous plant growth, a critical part of stormwater
uptake volume. With a field-tested volume of over 150 million gallons
annually & designed to meet ASTM & FLL guidelines, rooflite is a
stormwater management solution that can't miss.

rooflite

Certified Green Roof Media




Cincinnati Children’s
Hospital Medical Center

SkyScape Vegetative Roof Systems serve as a comfortable
healing environment for more than 600 children.

For easy-to-install, sustainable vegetative roof systems that deliver
high performance with little maintenance, it's SkyScape Vegetative
Roof Systems from Firestone Building Products. We offer multiple
vegetative roof system options, from modular to built-in-place, all
designed to:

e Effectively manage storm water on-site
e Provide a cooler, more beautiful rooftop
e Contribute to LEED® certification

Count on Firestone for eco-friendly products and systems that keep
your building—and the people inside—protected. Because nobody
covers you better.

SKYSCAPE™ VEGETATIVE

ROOF SYSTEMS

Learn more about our wide range
of sustainable roofing solutions.

X BUILDING
PRODUCTS
UNIVERSITY

f /FirestoneBuildingProducts

¥ @FirestoneBPCo

Firestone

BUILDING PRODUCTS

NOBODY COVERS YOU BETTER."







This will vary by cities. Some will deal with heat and the
associated cooling costs and health impacts. Others will deal with
water shortages or extreme flooding events (and associated water
quality impacts). Coastal cities will need to address rising sea lev-
els. Although I expect impacts on cities’ ecosystems, I am not sure
that these will be given much attention when cities are dealing
with more extreme heat or water related issues.

2. How can increasing our use of plant based technologies (green
infrastructure) in cities contribute to our ability to make them more
resilient in the face of climate change impacts?

KB: Green infrastructure is essential for both climate change
mitigation and adaptation. Climate change has resulted in
dramatic changes to how our rain falls. While for many North
American communities, overall annual levels of precipitation

are relatively unchanged, the intensity, frequency and duration
with which precipitation falls has changed considerably. Green
infrastructure is essential and efficient in the management of
stormwater. This is especially important in the face of increasingly
frequent intense rainfall events. We are also seeing increased
drought periods, green infrastructure is a cost effective way to
retain soil moisture during dry spells, preventing plant death and
maintaining urban biodiversity. Climate change means higher
temperatures in our urban areas. Through passive cooling, green
infrastructure helps mitigate these temperature increases.

Plants are one the Earth’s major tools for absorbing excess
heat from the Sun. Plants do this naturally by the process of
transpiration, that is, the water pulled up from the soil by plants
is released through small openings in their leaves. This helps
plants maintain leaves at a biologically conducive temperature
(as opposed to overheating). When the water is released from the
leaves it goes from a liquid to a vapor, which absorbs an enormous
amount of heat and energy from the Sun. Therefore, green infra-
structure such as green walls, green roofs, rain gardens, and other
living technologies help cool the urban environment by removing
the Sun’s heat, which grey or traditional infrastructure cannot do.

Plants and green infrastructure can help mitigating the
impacts of flooding (essentially by slowing down the flow and
retaining water) and heat (reducing the urban heat island, through
evapotranspiration and shading).

3. How can green roofs and walls, specifically, belp us address climate
change mitigation and adaptation challenges?

KB: Through
evapotranspiration and higher
albedos, green roofs and walls
reduce temperature buildup in
buildings leading to reduced
energy use, contributing to
climate change mitigation. By
reducing energy demand, green
roofs decrease greenhouse
gases. This is especially
important during hot spells
when air conditioning loads
are maximized. Green roofs
are also essential in on-site the
management of stormwater,
slowing runoff and improving
the quality of runoff through
filtration. Through the
provision of stormwater
management benefits, green
roofs and walls can help us
adapt to our changing climate.

In our research with green
walls, we saw that the amount
of energy from the Sun reach-
ing the walls of buildings could
be cut almost in half (43 %)
when vegetation was present.
The painted, wooden walls
covered with plants had mean
summertime temperatures of
90°F, whereas the uncovered
walls were 102°F, a difference
of 12°F. These differences can
be greater if the walls are red
brick, dark stone, stucco, or
other absorptive materials, but
likely less with light colored
walls.

Green roofs should reduce
impact of extreme storms by

JI

reducing flow into drainage
systems. They can be designed
to divert excess water into stor-
age to cope with issues of water
shortages. In the models, green
roofs help reduce the Urban
Heat Island, although this is yet
to be verified with a large-scale
application in a city. Green
roofs and walls can certainly
help with the creation of habitat
for migrating species as the
climate changes.
4. How important is scale in
achieving the benefits you bave
referved to in questions 2 and 3¢
KB: It is because of the massive
scale of grey infrastructure in
our urban areas that we are
faced with critical issues of ex-
treme urban heat and flooding.
Similarly, any attempt to com-
bat these events requires a con-
siderable upscaling of our green
infrastructure efforts. While a
single green roof can provide
heat and stormwater benefits to
the building below it, in order
to provide community level
benefits, considerable coverage
is required. It is straightforward
to alter a building’s surface
temperature through the instal-
lation of green infrastructure.
To have a positive effect on the
air temperature over a broader
geographic area requires a con-
certed effort. As scale increases,
implementation costs decrease
and benefits increase.

Scale will be very impor-

ZyEtera

The green in green roof®

Etera® SEDUM TILE® Mats

Bulk Sedum Cuttings
Sedum & Perennial Plugs

. www.etera.com | 877-694-7613

sales@etera.com
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Kevin Behan (KB) is Deputy Director with Clean
Air Partnership. Kevin has an Honours Bachelor
of Science from University College Dublin

and post-graduate qualifications in Business
Studies and Information Technology (Dublin
Business School) and Spatial Analysis and GIS
(McMaster University).

Semi-intensive green roof based on 1,8"
Urbanscape® Needled Mineral Hydro Blanket®
indowntown,Dubai, UAE

Dr. David R. Tilley (DT) is an Associate Professor
of Environmental Science & Technology at the
University of Maryland and co-founder of a

new company called Livingcanopies.com which
specializes in living umbrella technology.

== Urbanscape® Needled Mineral Hydro HELIG &
on Karolinska Hospital, Stockholm, Sweden

Urbanscape®

Needled Mineral Hydro Blanket

Innovative and lightweight, Urbanscape® needled mineral hydro blanket is made
from pure volcanic rock. It offers superior water retention in green roofs, landscaping
and bio-remediation applications and is used in North America and worldwide.

Promote advance root development

Easy to handle and install

Superior storm water retention (up to 90% of water by volume)
Lightweight (10 times lighter than conventional growing media)

Freez/thaw resistant, excellent long term performance
Proven water saving performance in hot and arid climates

www.green-urbanscape.com m B

Dr. Brad Bass (BB) has over 20 years of
experience in green infrastructure research

and policy (energy, water quality, biodiversity)
and climate change adaptation. He led the
development the first green roof building energy
model and was awarded a Lifetime Achievement
Award for his contributions to green roof
research in 2012.

knaupsuLaTioN

Knauf Insulation d.o.o.

Trata 32, 4220 Skofja Loka, Slovenija

Tel: +386 (0)4 5114 175

E-mail: urbanscape@knaufinsulation.com




tant. Certain benefits such as
flood reduction and reducing
the urban heat island just
cannot happen without a large
scale adoption.

DT: The scale at which green
walls and roofs are deployed

to combat urban heat is
important. Some research as
suggested that at least 1/5th

to 1/4th of a neighborhood
would need to be covered to
see an appreciable lowering of
temperatures. However, green
walls and living umbrellas can
easily reduce temperatures in
their immediate environments.
5. What needs to bappen, as top
priorities, in order to better utilize
green infrastructure, to help us
cope with climate change in our
cities?

KB: Green infrastructure must
be considered on par with grey
infrastructure in government
investments. Urban forests
must no longer be the sole
financial responsibility of the
municipalities in which they are
located. Municipalities need the

authority to establish their own
green development standards
allowing them to better protect
and foster green infrastructure.
Future building code
changes must consider green
infrastructure.
DT: There needs to be a two-
pronged approach to increase
the use of green infrastructure.
Cities, states and the federal
government need to increase
funding to increase research
and development on improving
the utility of living technolo-
gies. Incentive programs, like
the ones in Washington, DC
and in several Maryland coun-
ties are good examples of how
private-public partnerships suc-
ceed. Secondly, organizations
like the US Green Building
Council’s LEED certification
need to award more points for
green infrastructure.
BB: Green infrastructure is
primarily a technology for
adaptation to climate change.
The adaptation side of the
climate debate has always been

“INCENTIVE PROGRANS, LIK

given less attention than the greenhouse gas mitigation debate.
I think this is changing as we are hit with more extreme events.
I am not sure that we have a proper private and public valuation
of green infrastructure that accounts for reducing the impacts of
climate change.

6. In particular, what do you think the design cormmunity can do to
accelerate our ability to address climate change challenges?

DT: Architects, landscape architects, planners and engineers
need to work together closely to promote and expand green
infrastructure projects, and, most importantly, share their
successes and struggles with others in the professional and
academic communities so progress on products and projects
can continue.

BB: For green walls, I think there are opportunities to com-
bine these technologies with large scale biofiltration. This
would help in reducing the impacts of extreme storm events.
The challenge for roofs is to move to highly biodiverse roofs
as they will be cooler and more resilient, but the roofs will
have to be designed with more water storage off the roof to
better balance the more extreme variability that is expected in
the future.

FIND OUT MORE

“Green and cool roofs to mitigate urban bheat island effects in the
Chicago metropolitan avea: evaluation with a vegional climate model”
by A Sharma, P Conry, H 7 S Fernando, Alan F Hamlet, 7 J Hellmann
and F Chen at University of Notre Dame.
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DR. BRADLEY ROWE, MICHIGAN STATE UNIVERSITY EAST LANSING

Various species of Sedum are the workhorses of extensive green roofs.
However, it is not wise to rely on one genus in any landscape, regardless
of whether it is located on a roof or at ground level. The genus, Allium,
is one group of plants that can complement sedum or be grown with

other plant species.

lliums are herbaceous perennials that grow from bulbs, pro-

duce showy flowers on scapes (long, leafless flowering stems),

and often have an onion-like odor and taste. Common spe-

cies within this genus include onions, garlic, scallions, leeks,
and chives. There are hundreds of wild alliums, many of which are
cultivated for food and as ornamentals. In the wild or on a roof
they usually naturalize under favorable growing conditions by self-
seeding and through bulb offsets and rhizomes. Foliage generally
persists late into the summer long after flowering.

From a design aspect, their upright growth habit adds a verti-
cal element that complements the horizontal spreading form of
sedum and increases the potential for biodiversity as the flowers
attract butterflies, bees, and birds. Alliums have no serious insect
problems as the sulfur compounds they produce apparently help
ward off insect pests. Root rot may be a problem in waterlogged
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growing media, but poor drainage should never be a problem on
a properly designed and installed green roof. Two alliums that
are useful on green roofs are Allium cernuum and Allium schoeno-
prasum. Both have performed admirably in studies conducted at
Michigan State University.

ALLIUM CERNUUM

Allium cernuum (wild nodding onion) is native from Canada down
to Mexico, and in its natural environment, it tolerates drought and
shallow rocky soils which make it ideal for extensive green roofs.
Nodding onion is suitable within USDA hardiness zones 4 to 8,
performs best in full sun, but can benefit from some afternoon
shade in warmer regions. It normally reaches a height of 30 to 45
cm (12 to 18 in). Rising above its upright, flat, grass-like leaves

are the scapes with clusters of pink to white, bell-shaped flowers

ROOFS WALLS FOUNDATIONS PARKING DECKS BRIDGES ~ADDITIONAL EXPERTISE

WATERPROOFING  INSULATION ~ VEGETATIVE ~ SOUNDPROOFING LOHPLEMENT»\RV
SOLUTIONS 0DUCTS

SOPREMA is an international manufacturer specializing
in the production of waterproofing and insulation
products, as well as vegetative and soundproofing
solutions, for the building and civil engineering sectors.

SOPREMA.CA 1877 MAMMOUTH




that are organized into nodding clusters (umbels) that flower
during the summer. The scape bends or nods down just below the
flowers, a feature that distinguishes it from other alliums (thus the
common name).

ALLIUM SCHOENOPRASUM
Allium schoenoprasum (chives) is native to Asia, Europe, and
North America. However, it is grown all over the world as a
common culinary herb. In North America, distinguishing native
from introduced types is difficult as cultivated varieties have
naturalized and crossed with native ecotypes. In contrast to A/-
Jium cernuum, chives possess thinner, hollow tubular, 15 to 30 cm
tall grass-like leaves that tend to grow in dense clumps. Small
bulbs are formed, but the plants also send out short rhizomes
that help them spread. The purple flower umbels that bloom in
April and May instead of during the summer are also held above
the foliage, but are upright instead of nodding.

Culturally, chives are similar to other alliums. They are
well adapted to green roofs as even during extreme drought
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conditions when the leaves
dry up, the bulb generally
survives underground and
will grow again the following
year. One caution is that they
readily self-seed, and in some
situations could become too
aggressive. Manfred Kohler
(University of Applied Sci-
ences, Neubrandenburg,
Germany) reported chives
became the dominant spe-
cies on a 30 year old roof in
Berlin, especially on the north
facing slope (Kohler and
Poll, Ecological Engineering,
2010). On the roof of the
building where my office is
located, chives have slowly

spread from an area where we
were growing vegetables.

Besides the two alliums
discussed above, there are
numerous others that are
suitable for green roofs. All
would add to the vertical
design element, are visually
pleasing, and can help provide
biodiversity.

Dr. Bradley Rowe bas been conduct-
ing green voof research at MSU
since 2000. Research topics include
plant selection, growing substrates,
carbon sequestration, stormwater
runoff, energy conservation, and
roof vegetable production.

Photo courtesy of Bradley Rowe
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BY ALEXEI STAIKIDIS

his is especially true for buildings

and structures that are normally

exposed to direct sunlight, in areas of

extreme temperature changes or the
potential for flying debris during storms.
Green facade trellis systems utilize stain-
less steel ropes, netting and fasteners to
secure climbing plants. Due to their rising
popularity, and low maintenance require-
ments green facades can now be found in
restaurants, hotels, residential properties,
apartment buildings, department stores,
shopping malls and hospitals.

Trellis systems offer designers many
new creative options that can support a
wide variety of lush plants bringing nature
to both indoor and outdoor structures.




Recently, there have been advancements in trellis systems
which can be affixed to the walls or ceilings of buildings or
as free-standing structures.

STAINLESS STEEL NETTING - CREATE FREE-STANDING
SOLUTION TO TRAIN VINES

In the past, green facades were mostly found on exterior
concrete walls, but with the latest advancements, new free-
standing solutions are available. Special flexible stainless
steel nets made of AISI 316 cables, known as WEBNET
make this possible. WEBNET offers endless design pos-
sibilities due to the flexible and strong nature of the mesh.
WEBNET can be attached to stairs, fences, railings, and
other structures. The netting creates the perfect environ-
ment for vine training. The flexibility of the WEBNET
also allows for a free-standing look when secured on all
four sides. As the vines are trained and become lush, these
systems create shading for visitors.

The WEBNET features stainless steel cables that have
parallel pairs which are connected through the use of sleeves
or crimps. The mesh sizes and rope dimensions vary in sizes
including 1.0 mm, 1.5 mm, 2.0 mm and 3.0 mm, which
determines the overall look as well as functionality. Moreover,
the diamond opening size can also be adjusted to meet the
needs of the project and create more functionality.

Since the WEBNET is flexible and stretches, it can be used
to create a traditional flat surface or more creative structures
such as three-dimensional cylinders, spheres, and funnel
shapes. These shapes add a very modern touch to professional
buildings and homes. Since the WEBNET is made with stain-
less steel AISI 316, it is perfect for both indoor and outdoor
use. The WEBNET can be custom made into just about any
shape or size to meet the needs of the consumer.

The cable and mesh solutions are specifically designed to
blend with any architecture of a building. The mesh and cables
generally become non-visible, which means that only the plants
are visible. This makes for a very professionally looking living
wall, regardless if it is placed indoors or outside.

CATENARY CABLE WITH VERTICAL CABLES HANGING

The Catenary cable is a new system that can be used both
indoors and outdoors (see photo opposite). What makes this
trellis system unique is that it doesn’t require a wall or structure
behind to attach it to. The Catenary cable is larger in diameter
to create strength and durability. Once the main Catenary cables
are installed, thinner cables are attached vertically and rods can
be added horizontally to create a grid if the customer desires.
Because of its stainless steel construction, the cables will last
many years even in varying outdoor weather conditions.

The Catenary cable system allows for creativity in both large
and small spaces. However, this system works very well indoors
with buildings that have open floor plans with several stories.
This allows for the vertical cables to hang and attach to the
ground. Vines can then be trained on the cables to create a very
unique and stunning indoor oasis.
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"NEW PRODUCTS ALLOW GREATER
CREATIVITY AND VERSATILITY
FOR DESIGNERS LOOKING TO0
INCORPORATE GREEN FAGADES
INTO THEIR PROJECTS.

- ALEXEI STAIKIDIS




TRADITIONAL TRAINING SYSTEMS WITH VOLUME
OR 3D TRELLIS SYSTEMS
There is a lot of creativity behind the Volume or 3D training
system. With the use of a variety of cables and brackets, unique
patterns and offsets can be created. Besides the aesthetics that
green fagades create for buildings, the energy efficiency they
provide is why many people choose the traditional system.
The shading that green walls create for a building keeps the
inside of the building warmer during the winter months and
cooler during the summer time, which in turn reduces heating
and cooling costs.

The Traditional or Rigid system consists of panels that
are attached to an outside building wall. Typically, these are
used for outside buildings due to the brackets that have to be
attached to the building’s exterior. These panels can be custom
made to the building and to meet the needs of the consumer
or the neighborhood. The latest advancements allow the pan-
els to have unique construction for doorways and windows.

MAKING THE CHOICE

Since there are new advancements and developments in living
walls, consumers must decide which system will best meet their
needs. The various types of living wall installations have dif-
ferent price points. Most of these systems are easily installed,
requiring no specialized training. New products allow greater
creativity and versatility for designers looking to incorporate
green facades into their projects.

Alexei Staikidis is a Technical Sales Consultant with over 10
years of experience at Jakob Rope Systems, a pioneer in various
types of growing mediums for plants. The company began in 1904
manufacturing of hemp ropes for local farmers. Today, many of
the Jakob innovative products for greenwalls are used in over 65
countries. jakob.com
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BEFORE AND AFTER GREEN
INFRASTRUCTURE CHARRETTE, HARLEM.

Image courtesy of Green Infrastructure Foundation

This year, Green Roofs for Healthy Cities and its charitable arm,
the Green Infrastructure Foundation (GIF) reached an agreement
outlining the specific roles and activities of each organization.

The Green Infrastructure Foundation’s mission is to work with
communities to shape healthy, resilient, and sustainable places using
living green infrastructure. Funded in part through grants from the

Ontario Trillium Foundation and the National Fish and Wildlife
Federation, GIF has many activities planned for 2017.

GREEN INFRASTRUCTURE

greeninfrastructurefoundation.org

reen Infrastructure Charrettes bring together teams

of interdisciplinary experts with local stakeholders to

redesign their communities with green infrastructure.

GIF combines these visuals with a customized cost-benefit
analysis of these redesigns to create a compelling case for green
infrastructure investment.

Geen Infrastructure Charrettes are planned in Ontario
(including one at Grey to Green on May 10, 2017 in Toronto),
as well as in Washington, DC, and Seattle, Washington at
CitiesAlive on Sept 22, 2017.

The development of a Green Infrastructure Valuation
Training Course. The benefits of green infrastructure are well
known, but often difficult to value. This difficulty creates an
obstacle, where green infrastructure is often not considered
when making important investment and asset management
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decisions. The goal of this
course is to help individuals,
especially those in the public
sector, to value the benefits
provided by green infrastruc-
ture in their communities.
The continued develop-
ment of the Living Archi-
tecture Performance Tool,
designed to set consensus-
based performance criteria and
metrics for living architecture
to ensure that living archi-
tecture projects will achieve
desired performance benefits,

GREEN
INFRASTRUCTURE

FOUNIDATI!I ON

so that they can be funded and
incentivized by public entities
with greater confidence.

The operation of the
Journal of Living Architecture
(JLIV), peer-reviewed journal
with a mission to expand
and update the research and
knowledge base for living
architecture and allied profes-
sions. In addition, JLIV serves
as a forum for emerging and
contemporary issues affecting
living architecture.

LIVINGARCHITECTUREMONITOR.COM



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, MLLA
(Texas A&M University)

Dr. Tobias Emillson
(Swedish University of Agricultural Sciences)

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

Dr. J. Scott Maclvor
(University of Toronto)

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

Dr. Bill Retzlaff
(Soutbern Lllinois 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 rsuttonl@unl.edu

JOURNAL

OF LIVING ARCHITECTURE

A GREEN INFRASTRUCTURE FOUNDATION PUBLICATION

The arrival of 2017 brings change to the Journal of Living Architecture, now re-
branded from JOLA to JLIV. We want to acknowledge and thank Dr. David Tilley
who stepped down as co-editor in November of 2016 to pursue his own research and
business. He led initiatives to increase submittals while improving the publication
rates and deepening the rigor of the peer review process. Dr. Tilley will remain a
member of the board and be active as a manuscript reviewer. Dr. Reid Coffman will
remain as Editor-in-Charge. Joining the editorial team is Dr. Richard Sutton who has
been appointed Managing Editor. In addition, we are pleased to announce that Dr.
Tobias Emilsson and Dr. J. Scott Maclvor have joined as new editorial board members.

Volume 4 Number | Pages |13, 2017

Stephanie Appleby-Jonesl, Jeremy Lundholm,” Amy Heim', 'Department of Biology, Saint Mary’s University

ABSTRACT

The soil additive Ascophyllumnodosum (Norwegian kelp) can increase drought tolerance
of plants, and promote seed germination, yet there has been no published research testing
this amendment on green roofs. Liquid A. nodosum extract in two volumes and a slow
release fertilizer were tested in a pot culture experiment for annuals, perennial cultivars,
and three native species. Kelp extract did not improve the germination percentage of any
of these species. In drought conditions both on a green roof and in the greenhouse, kelp
treatments increased plant biomass relative to controls for some species only; plant health
and longevity were generally improved when kelp was applied as an amendment. Soil water
content was higher in kelp treated pots compared to fertilizer treated pots, and higher than
controls in kelp treated pots for some species. Application of this local renewable resource
to green roof plants could help to improve plant and substrate health while improving
drought tolerance of plants on green roofs.

Volume 4 Number | Pages [4-25, 2017

Davis Kantorl, Department of Facility Management in conjunction with the Green Roof Competence Center, Ziirich University
of Applied Sciences, Ziirich, Switzerland [This manuscript has been previously published as a Cities Alive conference paper]

ABSTRACT

Extensive green roofs in Switzerland and the Netherlands are economically sustain-
able when considering the added energy savings, municipal incentives and storm water
fee reductions. By combing surveys, interviews, and reviews of municipal regulations
for fifteen projects the Life Cycle Cost (LCC) was calculated by discounting green
roof cash flows over a 50 year time period to determine a Net Present Value (NPV).
This research finds that an extensive green roof NPV in Switzerland costs 27% - 37%
less than a conventional flat roof. Similarly in the Netherlands, the NPV of green
roofs is determined to be 16% - 26% less than a conventional flat roof. Presented here
is summary of the results and the explanation of local influences of municipal incentives.

Read more at livingarchitecturemonitor.com
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DESIGN LEADERSHIP

Photo courtesy of Jamey Stillings

AND HOW DESIGNERS
CANBEAT CLIMATE CHANGE

BY STEVEN W. PECK

Born in Brooklyn, N.Y., Ed Mazria earned an architecture degree
from the Pratt Institute and continued with graduate studies at
the University of New Mexico. He built a successful practice in
New Mexico, becoming an expert on passive solar building design

and energy efficiency. During the oil embargos of the 1970s, Mazria
closely examined the energy consumption of his buildings — long
before any widespread understanding of climate change existed.

n the early 2000s, while reviewing research on climate change

and carbon emissions for a series of workshops at his firm, Mazria

noticed that all of the projections at that time did not include a

Building Sector — as if, to researchers, Building Sector energy
consumption and emissions did not exist. Mazria discovered that
those projections were not telling the true story. (See pie chart).
Our risk of irreparable environmental harm had not been mitigated
between the 1970s and the early 2000s, but had metastasized — and
he wanted to let architects know. Mazria founded Architecture 2030,
a nonprofit research organization with a mission to rapidly transform
the built environment from the major contributor of greenhouse
gas (GHQG) emissions to a central part of the solution to the climate
and energy crises. Architecture 2030 pursues two primary objectives:
the dramatic reduction in global fossil fuel consumption and GHG
emissions of the built environment by changing the way cities, com-
munities, infrastructure, and buildings, are planned, designed, and
constructed and; the regional development of an adaptive, resilient
built environment that can manage the impacts of climate change,
preserve natural resources, and access low-cost, renewable energy
resources. Here Ed Mazria reflects on his biggest accomplishments
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to date and provides some lessons for future designers.

You’ve been working as an award winning architect for many decades, what
is it that made you decide to try to steer the profession in a more sustainable,
climate-friendly direction? What drives you Ed?

I've worked on passive design strategies in architecture from the
1970s, both as a researcher and teacher, and then as a practicing
architect in my own projects. In 1979 I wrote The Pussive Solar Energy
Book. It was clear to me early on that we were planning and designing
buildings in ways that were inefficient, disconnected from the natural
environment, and required too much energy to operate.

When climate change became an issue, I discovered that much of
the United States’ energy production was used to operate and build
buildings, and was shocked to discover nearly half of all greenhouse
gas (GHGQG) emissions are produced by the building sector. I realized
then that building design professionals — architects, engineers and
planners — had a great responsibility, and also a great opportunity to
make a real difference. That chance to move the building sector from
being one of the major contributors to greenhouse gas emissions
to being a key part of the solution is what drives me and our
organization Architecture 2030.

LIVINGARCHITECTUREMONITOR.COM




“[TWAS CLEAR TO ME EARLY ON THAT WE WERE PLANNING AND
DESIGNING BUILDINGS IN WAYS THAT WERE INEFFICIENT,

1o date, what have been your greatest accomplishments of the 2030
Challenge and associated programs?
Since 2006, the landscape for low-carbon buildings has been

transformed, and designing with sustainability and high performance

in mind has become the standard approach. Zero Net Carbon
(ZNC) buildings have gone from being prototypes and experiments

to being widely built and, in the case of California, being the standard

that will be adopted for new residential buildings in 2020 and

commercial buildings in 2030. Of course, this entire shift is not only

due to the 2030 Challenge, but it has helped focus the industry’s
attention on the problem, and suggested a path to solving it.

The 2030 Challenge has been adopted and is being implemented

by 80 percent of the top 10 and 65 percent of the top 20
architecture/engineering/planning firms in the U.S. In addition,
the AIA, ASHRAE, the U.S. Conference of Mayors, the federal
government, and many other organizations and state and local
governments and agencies have adopted the Challenge. In Canada,

the Royal Architectural Institute of Canada, the Ontario Association

of Architects and cities such as Vancouver have also adopted the
Challenge targets.

How do you see green roofs

and walls fitting into the goal
of Zero Net Carbon build-

ings? How best can they contrib-
ute to this important goal?
We’re clear that low-cost/
no-cost design approaches
come first when designing

a building before looking

at technologies and adding
on-site renewable energy sys-
tems. So, passive design strat-
egies such as green roofs and
walls fit into that sequence.
We feature recommenda-
tions on designing green
roofs in the 2030 Palette
(2030palette.org) - our free
online platform that delivers

- ED MAZRIA

best practices for sustainable,
low carbon and resilient plan-
ning and design across the
broad spectrum of the built
environment. Incentivizing
proven design approaches
that save energy, reduce
runoff, and help mitigate

the urban heat island effect,
like green roofs and walls— is
something we support.

Does the impact of buildings

on the urban beat island figure
into your programming, and if
so bow is this being addressed?
Designing for resilience — not
just reduced emissions — is
something we stress across
our education and policy

The Paris Climate Agreement in 2015 set a clear target of limiting
the global average temperature increase above pre-industrial levels to
less than 2 degrees C, and work towards keeping it under 1.5 degrees.
Architecture 2030 was instrumental in organizinga Buildings Day
that took place in Paris at the talks. At Buildings Day, Architecture
2030 called for a carbon neutral building sector by 2050 — which is
what we’ll need to do to meet the targets set in Paris.

What do you think are the greatest challenges facing architects that want to
embrace living, restorative, bigh performance net zero carbon buildings?
The biggest challenge for the building sector is the information
gap that exists in planning and designing for a carbon neutral
world; giving professionals, policymakers, developers, and builders
the information and tools they need - education is key. Much of
our current work revolves around education, both in the US and
around the world.

We’ve partnered with the AIA to produce the AIA+2030
Online Series (aiaplus2030.org) that covers the techniques and
approaches for design professionals to create high-performance,
low-carbon buildings. We’re also working with building sector
organizations in China on similar education, and hope to fill
the information gap for cities that have committed to dramatic
emissions reductions (such as New York City, with its 80 percent
emissions reduction target by 2050).

U.S. CO, EMISSIONS BY SECTOR

BUILDINGS

44.6%

(2358 MMT CO,e)

INDUSTRY

21.1%

(1116 MMT CO,e)

TRANSPORTATION

34.3%

(1816 MMT CO,¢)

SOURCE: ® 2013 2030, INC. / ARCHITECTURE 2030. ALL RIGHTS RESERVED.
DATA SOURCE: U.S. ENERGY INFORMATION ADMINISTRATION (2012).
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work, and reducing the urban
heat island effect will become
more important as extreme
heat events becoming more
common. Advice on using
green roofs, vegetative cool-
ing, and other approaches to
address urban heat islands
feature in the 2030 Palette,
and it’s something that our
other programs — the 2030
Districts — also touch on. We
initiated and have overseen

a network of 2030 Districts,
which are now established

in 15 cities across the US.
These are unique private/
public partnerships where
property owners and manag-
ers come together with local
governments, businesses, and
community stakeholders to
develop and implement cre-
ative strategies and metrics
for achieving energy, water,

CONTROL IT FROM ANYWHERE. ALMOST.

and transportation emissions
reductions in urban environ-
ments.

Many people are feeling despair
about the future at the mo-
ment. What advice would you
give them?

There are many reasons to be
optimistic about our progress
towards a zero carbon future.
One factor is the new eco-
nomic reality. Property own-
ers and developers, as well as
corporations, are increasingly
seeing that building to zero
net carbon standards is a wise
economic choice. We have
seen that high-performance
buildings do not necessarily
mean greater construction
costs, so the market case for
zero net carbon construction
is already compelling and will
only become more so. Re-

modeling older buildings that

RESIDENTIAL & COMMERCIAL IRRIGATION | Built on Innovation®
Learn more. Visit hunterindustries.com/hc

do not currently meet code can greatly reduce operating costs
and increase overall valuation, so high-performance buildings
need not only apply to new construction. Politically there are
lots of positives too: in the US, it is the states, city and local
governments, and professional organizations that have been
the driving force behind significant emissions reductions in
the building sector. This progress will continue regardless

of whom occupies the presidency. In the next two decades,
China will build about 38 percent of the world’s new build-
ings, so China’s efforts to reduce greenhouse gas emissions is
also a positive development.

Any other comment or information you'd like to share?

Green infrastructure consists of both natural systems such as
forests and wetlands, as well as vegetative technologies like
green roofs and green walls, and the products designed to
support growth such as engineered soils, cisterns and irriga-
tion systems. Green infrastructure technologies also include
bioswales, meadows, planting beds, turf and permeable
pavements. All of these living green infrastructure elements
create a system in your community that greatly supports qual-
ity of life.

Ed Mazira is the founder of Architecture 2030 —
www.architecture2030.0rg.

CONNECT WITH THE HUNTER
HC WI-FI CONTROLLER WITH
HYDRAWISE™ SOFTWARE

Manage irrigation from anywhere

in the world using a smart device
with Hydrawise web-based
software, or right from the HC’s
easy-to-use touchscreen. The HC
automatically adjusts daily watering
schedules based on local weather to
provide maximum water savings
while keeping landscapes

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

Get more familiar with GeoEdge by visiting
permaloc.com or calling 800.356.9660.
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POLICY

ional Research Coluncil of Canada Wind Test Platform.

Vegetated (green) roofs continue to be incorporated into an ever-
increasing array of buildings across North America. The architecture
and landscape architecture communities continually push the envelope
on the design of vegetated roof assemblies on these buildings.

ind is a natural force that affects every part of a building.

Architects and engineers use wind data to design build-

ing facades and window assemblies to be sure that those

elements are properly fastened to the building structure.
Fortunately there has not been a documented incident of a veg-
etated roof assembly being damaged by wind to the point where
it comes off the building. One reason for this is the vegetated
roof industry is fortunate to have certain guidelines to aid the
designers in good vegetated roof practices. ANSI/SPRI RP-14
“Wind Design Standard for Vegetative Roofing Systems” was
created in a partnership between GRHC and Single Ply Roofing
Industry (SPRI) to be one of those guidelines.

Up until 2015, however, there was never an actual test
protocol for testing vegetated roofing assemblies. In early 2015,
the Canadian Standards Association (CSA) adopted a new
standard (CSA 123.24-15) entitled “Standard Test Method For
Wind Resistance Of Modular Vegetated Roof Assembly”. This
protocol was developed at the National Research Council of
Canada (NRCC) facility with a group of pre-vegetated tray and
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mat manufacturers and addresses the wind uplift resistance of
modular roof assemblies (trays) and mats only.

In 2016, the NRCC and the Canadian Roofing Contractors’
Association (CRCA) pulled together a group of commercial
companies to fund and begin work on refinement of this
standard so that it would also to include built-up (loose laid)
vegetated roofing assemblies. This group includes: Bioroof
Systems, Inc.; Hydrotech Membrane Corporation; Sedum
Master, Inc.; Soprema, Inc. and ZinCo Canada, Inc.

These individual companies have agreed to fund the research
and testing, provide materials, and work together to develop
a set of wind uplift design standards that are appropriate for
built-up (loose laid) vegetated roofing assemblies. These new
standards could reside in one of two places: within the existing
CSA 123.24 standards or within a new, stand-alone standard.
That decision will be determined as the testing protocols are
developed this year.

Current Schedule: There will be two rounds of wind testing
that would occur in May and August 2017. The first set of
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tests will evaluate installations at Day-One. The second set of
tests would be of identical assemblies that have grown in to
some degree. The members of the group will be able to test
their own assemblies within a range of common vegetated

roof parameters. The goal of this testing is to determine any
potential modes of failure such as loss of media, loss of plant
material coverage, failure of any erosion control techniques, etc.
In the fall of 2017 and into 2018, these results will be reviewed
to determine correlations and applicability for development into
a standard that would be included in a revised CSA A123.24 or a
new standard.

The NRC is adapting significant technologies to these
testing procedures including the inclusion of load cells to
measure weight changes in the test sample with a very high
degree of accuracy. These very sensitive weighing devices will
be placed under the test pad to measure minute differences
in assembly weights before, during and after the wind testing.
This data will be used in the evaluation of how the assemblies
perform under the various test wind conditions.

Conceptually, the test platform will look somewhat like the
image below (from the current CSA A123.24 standard). Wind
will be generated in the air flow machine and funneled through
the narrow air flow outlet that increases its velocity. The test
sample is grown on essentially large platforms and placed
in position on the test rig where it is subjected to a range of
wind speeds. The goal is to develop data that can be used to
determine the mode of failure at a particular wind speed.

Figure 2
Test specimen requirements for wind flow resistance
[ See Clause 7.2
it Floww Placking
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Source: CSA 123.24

Under the agreements for
all of these companies, the
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published until the actual new X,/ aroun

standards are published. This

is to prevent any pre-empting

by individual companies from fard test I for wind resistance
of modul d reof

releasing data favoring their
assemblies. As this activity
advances, more information
will be forthcoming.

Richard C. Hayden, GRPF, RLA,
ASLA, CLARB, A.M. ASCE, is
a board member of GRHC, and

the Garden Roof Department
Manager, American Hydrotech, Inc.

(Shop.csa.ca)
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he undulating green roof mimics the hills of San Francisco,

and the gabion basket walkways are like the roads that cross

this landscape, oblivious to the steep grades as anyone who

has visited San Francisco knows. The green roof growing
media is six inches deep and designed to hold more than 70 per
cent of the rainwater that falls upon it. The remaining runoff is
collected in cisterns and reused later for roof irrigation. The roof
cools the ambient air temperature, allowing cooler air to fall into
the building through one of the many circular skylights on the
hills and down by the glass ceiling in the middle section.

Nine species of native plants were initially planted, which
provided impressive displays of color during the early years.
The green roof used biodegradable, coconut coir manufactured
trays, impregnated with microrrhizal fungi to facilitate their

BY STEVEN W. PECK, GRP, HONORARY ASLA

break down over time. The green roof is part of the living
laboratory which is the Academy, with tens of thousands of visi-
tors riding the elevator up to have an intimate view. So how is
the roof performing, more than ten years into its life span?I had
the unique opportunity to visit it alongside its designer, Paul
Kephart and a number of students who were taking the Green
Roof Professional (GRP) training course in the fall of 2016.

Paul shared with me his initial frustration over the limited
plant pallette, “We tested dozens of species and the decision
was made to severally limit them”, he said. “I was quite upset
until Renzo took me aside and told me not to worry, because
the roof was like a canvass that the Academy would be painting
for some time.”

The first thing I notice when we arrive on the roof is the




GRP STUDENTS WITH PAUL
KEPHART AND STEVEN PECK

diversity of plants. As predicted by the architect Renzo Piano,

the Academy has actively introduced a variety of species of
plants to the roof, which now number more than 75 native
species, including some rare and/or endangered species such
as the California Pipe Vine which supports the California
Pipe Vine Swallowtail butterfly. The Academy is hoping to
providing a breeding grounds for the Pipe Vine Swallowtail.
Many of these plants have also come to the roof from natural
processes like seed dispersal wind and birds.

The second thing I notice is that the coconut modular
trays are gone, there is no evidence of them at all, having
completely biodegraded as planned. When I point this out to
Paul, the inventor of this tray, he smiles the rich smile of a

man that was not to be believed ten years ago. Kadee Barrett,

Senior Specialty Tour Guide, shares with us the fact that the
gabion basket walkways also channel the water during heavy
rains to help reduce flooding. During periods of dryness, the
walkways are able to condense moisture from the air, making
it available to the plants. Has it leaked at all, I ask. “Not at
all”, replied Kadee.

Scattered about are the bones of a whale, a most curious
thing to put on one’s roof. “These bones are up here so that
the insects can remove the last bits of flesh, prior to their
being used in displays”, said Kadee. Wow! After 17 years
I discover yet another benefit of green roofs, albeit a very
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_ THEFIRSTTHING | NOTICE
-WHEN WE ARRIVE ONTHE ROOF

specialized one! Over in

the corner there’s a box at-
tached to the railing. This is
specially designed to support
cavity dwelling pollinators
providing them with shelter,
furthering the biodiversity
potential of the roof. They
have also added logs to
provide additional habitat for
pollinators.

The steep slopes on the
sides of the undulating hills
have proven to be a chal-
lenge, but the plants have
organized themselves ac-
cording to the various micro
climates — more and less sun,
more or less slope. The most
delicate plants tend to grow
in the middle section of the
roof, which is most guarded
by the surrounding hills. The
Academy has a team of three
full time maintenance people

and a host of volunteers
that do most of the weeding.
Non-natives are removed and
natives are allowed to remain.
As the sun slips behind the
trees to the West, my California
colleagues begin to shiver — “Is
it cold”, I ask, with a big Ca-
nadian grin! I want to stay and
watch the shadows play out and
then the stars emerge. But alas,
we slowly move towards the
elevator, all of us reluctant to
leave this magical place which
continues to evolve and flourish
under the wise stewardship of
the Academy!

FIND OUT MORE

A full plant species list is
available from the Academy
website: bttps://goo.gl/CKk504
Steven W. Peck, GRP with support
from Emma Tamlin, BES.

LIVINGARCHITECTUREMONITOR.COM
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20 Years of vegetated roof experience...
brought to life in one app.

ik

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.

-

bemmareee  Download your copy today at hydrotechusa.com/GRPG

American Hydrotech, Inc.

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

© 2016 Garden Roof is a regi k of A

HYDROTECH

H

ican Hydrotech, Inc.
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POLICY LEADERSHIP

& Photo courtesy of Steven W. Peck

i 1 BY DR HANHD KARIMI AND MARGIE'NOGNAN

"The District of Columbia’s Green Area Ratio (GAR) is an innovative
zoning regulation that promotes the use of landscaping and sustainable
practices to reduce stormwater runoff, improve air quality, reduce

the city’s heat island effect, and enable healthy outdoor living. New
buildings that require a Certificate of Occupancy (this certificate ensures
the structure/land conforms to DC’s zoning regulation) must comply
with GAR. Additions and interior renovations to existing buildings must
comply with GAR when their cost of construction exceeds 100 percent
of the assessed building value.
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AR is unique because it encourages landscape architects to be

creative in designing green infrastructure at ground level and

on roofs and walls. Designers choose from a menu of approved

practices to achieve a score based on the project’s zone. The
practices may be layered on top of one another to achieve the
minimum score. For example, if installing a new planting bed, the
uncompacted soils receive a score based on the surface area. The
groundcover vegetation on top of that receives additional points.
Any shrubs and trees installed also receive points based on their
size. Using native plants provides an additional bonus to encourage
designers to install plants suitable to the region.

While solar panels and other sustainable energy practices are
options that receive credit, GAR’s primary focus is to encourage
development projects to reduce stormwater runoff by planting
and preserving trees and native plants and installing bioreten-
tion, permeable pavement, and green roofs and walls.

While the Office of Zoning created and regulates GAR, the
Department of Energy and Environment (DOEE) provides the
technical expertise to review and inspect GAR plans. DOEE is
also responsible for reviewing stormwater management plans.
Since GAR and stormwater plans incorporate similar practices,
developers are able to address design requirements and approvals
through a combined review process, which makes it easier for
them to comply and save time. The following figure shows the
overlap between GAR and stormwater management requirements.

DCMR CHAPTER 34
REQUIRES A C OF O

NO MAINTENANCE COVENANT
GREEN AREA INTERIOR RENOVATIONS:
RA'I'lU RUI-E 100% CONSTRUCTION COST TRIGGER
AREA CALCULATIONS
DESIGN CONSTRAINTS MAXIMIZE
HEALTHY VEGETATION

DCMR CHAPTER 2I

INCLUDES PUBLIC RIGHT-OF-WAY
UNRELATED TO C OF O
MAINTENANCE COVENANT REQUIRED

INTERIOR RENOVATIONS:
50% CONSTRUCTION COST TRIGGER

VOLUME CALCULATIONS
CONTRIBUTING DRAINAGE AREA

DESIGN CONSTRAINTS MAXIMIZE
STORMWATER RETENTION

STORMWATER
RULE

EXAMPLE GREEN AREA RATIO

A 1,000 square foot development in an area with a zone of .4 needs to include
400 sq. ft. of green infrastructure.

A 500 sq. ft. intensive green roof (multiplier of .8) would meet this requirement
(500 x .8 = 400 sq. ft.).

LIVINGARCHITECTUREMONITOR.COM

LANDSCAPE ELEMENT MULTIPLIERS

GAR LANDSCAPE ELEMENTS

Landscaped areas with a soil depth

MULTIPLIER

recycled water)
BONUSES

of less than 24 inches e
Landscaped areas with a soil depth
. 0.6
of 24 inches or more
Bioretention facilities 04
Ground covers, or other plants less than 0.2
2 feet tall at maturity ’
Plants, not including grasses, at least 03
2 feet tall at maturity '
Tree canopy for all trees, 2.5 inches
. . 0.5
to 6 inches in diameter
Tree canopy for new trees 6 inches 0.6
in diameter or larger '
Tree canopy for preservation of existing 0.7
trees 6 inches to 24 inches in diameter '
Tree canopy for preservation of existing
. . 0.8
trees 24 inches in diameter or larger
Vegetated walls, plantings on vertical 06
element '
Extensive vegetative roof over at least
2 inches but less than 8 inches of growth 0.6
medium
Intensive vegetated roof over at least 0.8
8 inches of growth medium '
Permeable paving over at least 6 inches 0.4
and less than 2 feet of soil or gravel '
Permeable paving over at least 2 feet 05
of soil or gravel '
Enhanced tree growth systems 04
Renewable energy generation (area of) 0.5
Water features (using at least 50% 0.2

Native plant species listed in §3403.9 0.l
Landscaping in food cultivation 0.l
Harvested stormwater irrigation 0.l

Chart and table source: Department of Energy and Environment
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One benefit of a
stormwater-focused GAR
regulation is that it gives
developers a strong incentive
to create green spaces on
their properties rather
than meeting stormwater
requirements through
rainwater harvesting alone.

It also causes some smaller
projects that disturb less than
5,000 square feet of land

to incorporate stormwater
designs even though they
do not trigger stormwater
requirements. There are
many small projects that
would opt for the maximum
building footprint and
impervious parking area if
not for GAR.

One such example of how
GAR’s stormwater credits
influenced a landscape design
is a typical row house that
was converted to a multi-unit

condo. The RA-1 zoned

PHoto courtesy of Chaoy

CITIES

15™ ANNUAL GREEN ROOF & WALL CONFERENCE
SEATTLE | SEPTEMBER18-21, 2017

uilding Resilience and Equity across Cascadia:
People, Community, and Places.

Join this innovative conference
Call for proposals ends March 17", 2017
Submit yours at citiesalive.org

Photo courtesy of Seattle Tourism

For more information, visit citiesalive.org
700+ Attendees | 100+ Expert Speakers Presanted by Supported by

Industry Trade Show | Training | Tours Y \ \ L
Exclusive Reception at Seattle Aquarium # I ‘\ = )ﬁlt

GREEN ROOFS
Awards of Excellence Luncheon




EXAMPLE GARTREES & SOIL

LANDSCAPE ELEMENTS MULTIPLIER

NEW TREE: Canopy 40' or less 5
BONUS: Native species A
PLANTS: - At least 2’ at maturity 3
BONUS: Native species A

GROUND COVERS: Less than 2’ at maturity 2
BONUS: Native species A

SOILS: At least 24” depth 6

www.sempergreen.com | 540-399-5055




property had to meet a minimum GAR score of 0.4 within
the 3,400-square-foot lot. The design included landscaped
areas with lawn and native trees, shrubs, and groundcover, as
well as the maximum allowable credited area for permeable
parking spaces. (To encourage designers to install other
landscape elements, permeable pavement credits cannot
exceed one-third of a project’s total GAR score.) Due to city
parking requirements, the landscaped areas alone could not
meet the GAR requirements if the parking lot was made of
impervious material. The permeable pavement allowed the
project to meet the GAR requirements, as well as parking and
stormwater regulations, within a smaller surface area.

Since GAR was implemented in October 2013, green
roofs have been the most popular option because they
can be installed on buildings developed from lot line to
lot line, a characteristic of ultra-urban areas. Because
green roofs can also be used to meet the District’s strict
stormwater management requirements, they are a good fit for
development and redevelopment projects in the city’s dense
urban core.

Surprisingly, few landscape experts have taken advantage
of GAR’s vegetated wall credit, which includes climbing vines
and living walls with growing media. Out of 144 approved
GAR plans, six planned to install a vegetated wall, while 89
incorporated green roofs. Vegetated walls are especially useful

LIVING ARCHITECTURE MONITOR / SPRING 2017 / 30

where the building footprint
extends near the edge of

the property, leaving little
space for landscaped areas at
ground level.

COMPARISON TO

SIMILAR INITIATIVES
Seattle’s Green Factor had
the largest influence on
development of the District’s
GAR. The majority of GAR’s
credits mimic the credits in
the Green Factor. However,
the Green Factor places
more emphasis on providing
publicly accessible green
spaces, to the point that a
project may receive credit

if the landscape elements
overflow into the public
right-of-way. Seattle even
provides a bonus credit if the
landscaping is visible from
the public right-of-way or

o
=)
=
=
=}
(&)

other public open space. This
type of credit is intended to
help offset the reduction of
public parks in increasingly
dense urban areas overgrown
with impervious surfaces.
New York City has a similar
incentive to encourage
property owners to install
Privately Owned Public
Spaces. The District does not
provide credits or bonuses for
accessibility.

Berlin also has a progres-
sive green area percentage
requirement, which is more
stringent than the District’s.
While the District’s highest
minimum GAR requirement
is 40 percent, Berlin’s is 60
percent. And while District
properties in dense business
areas may achieve as low as
10 percent landscaped area,
Berlin permits no less than 30

LIVINGARCHITECTUREMONITOR.COM



per cent green space per property. The
District’s GAR provides more incentive
for developers to install stormwater
management practices by giving higher
credit to bioretention, permeable
pavement, and green roofs than to
landscaped areas at ground level. Berlin,
on the other hand, applies a factor of
1.0 (the highest factor possible) to land-
scapes with existing soil contact (not
over underground structures, such as
underground parking). Berlin prioritizes
soil infiltration of rainwater in contrast
to the District’s approach to reduce
stormwater runoff entering pipes during
rain events.

Various strategies can be used to
green cities and meet other environ-
mental objectives. The District’s GAR
and stormwater regulations complement
each other to reduce runoff while en-
couraging green approaches over gray.
"To meet permit requirements, many
other US cities have begun adopting
stormwater management regulations
and incentives similar to the District’s;
however, few have implemented a
Green Area Ratio. An important aspect
of the District’s strategy is its flexibility.
Because GAR is not prescriptive, it pro-
vides developers a variety of options to
meet the requirements. It also provides
opportunity for landscape architects to
contribute to the design of stormwater
management practices, an area tradi-
tionally left to civil engineers. GAR
projects that do not require a stormwa-
ter management plan may still install
Best Management Practices (BMPs)
according to DOEE’s Stormwater
Management Guidebook; however they
do not require an engineer’s signature
or retention calculations.

Dr. Hamid Karimi is the Deputy Director,
Natural Resources Administration, District
of Columbia Department of Energy and
Environment (DOEE); Margie Noonan is
an Environmental Engineer at DDOE.
GAR Guidebook is located on DOEE’s
GAR website: doee.dc.gov/GAR

LIVINGARCHITECTUREMONITOR.COM

Buildings That Live.

Green Roof System

Reduces storm water run-off and
urban heat-island effect. Cools and
improves surrounding air quality.
Increases lifespan of roof. Provides

thermal conservation & offers

excellent habitat for pollinators.\

TS

Photovoltaic
Solar Panels

PV solar works
symbiotically with living
wall & green roof
systems. PV Solar cells
work 30% more efficiently

when kept cool by
plants, reducing the
building’s carbon

footprint.

(q { .!'

Living Facades
These trellis systems
provide excellent
protection for building
cladding systems,
thermal conservation
& acoustic buffering.
Climbing plants allow

for large coverage
inexpensively. \
Water Management:
Permeable Pavement

Permeable pavements
allow the movement of =
stormwater through the
surface. In addition
to reducing runoff, this
effectively filters pollutants
from the water table.

Water Management:
Rainwater Harvesting

Captured rainwater can irrigate

landscapes, cool the building

and provide an optional grey water

source for flushing toilets etc.

Rooftop
Rainwater Cisterns
Reservoir for
circulating recaptured
rainwater. Irrigates
surrounding green
roof system. Can
reduce (& sometimes
eliminate) HVAC
cooling costs
radiantly.

Living Walls

systems cost less, use
less water, and require

far less maintenance.

_They provide beauty
i  the building’s
D jor or interior and

can utilize recaptured

rainwater.

Architek Sustainable Building Products provides
solutions that breathe life and sustainability
into the modern structures we live and work in.

Providing products, resources & expertise
to architects, contractors and landscape designers,
it's never been easier being green.

@

Engineered Solutions For Living Buildings

ARCHITER

ARCHITEK.COM

1.888.317.9226
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e Save energy
e Reduce urban heat
e Capture stormwater
e |mprove air quality
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Get a grant for your eco-roof!

$100/m? for green roofs
$2-5/m2 for cool roofs
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r roof? 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
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UPCOMING EVENTS

GRHC COURSE UPDATE COMMITTEES

Green Roofs for Healthy Cities is updating numerous training courses

and committees. To participate in any of these contact the following:

Committees
¢ Corporate Members Committee — membership@greenroofs.org
¢ LAM Editorial Advisory Board - editor@greenroofs.org

Courses

» Waterproofing and Drainage Update - training@greenroofs.org

* Advanced Green Roof Maintenance Update - training@greenroofs.org
* Green Roof Policy Update - training@greenroofs.org

* Urban Agriculture Update - training@greenroofs.org

* Green Walls 101 Update - training@greenroofs.org

IN-CLASS GREEN ROOF PROFESSIONAL TRAINING
New York City, NY: March 16-18
San Francisco, CA: May 18-20

ONLINE GREEN ROOF PROFESSIONAL TRAINING
"Take courses separately or consecutively:

Green Roof Design & Installation - On Demand
Green Roof Waterproofing & Drainage - On Demand
Green Roof Plants and Growing Media - On Demand

ONLINE NET ZERO WATER FOR BUILDINGS AND SITES - On Demand

GRHC OPEN FORUM WEBINAR

Green Walls and Biofiltration from Dr. Alan Darlington of Nedlaw Living Walls

March 22, at 2pm EST - Register at https://goo.gl/QoLF6L

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

UPCOMING CONFERENCES

GREY TO GREEN

Toronto | May 8-10, 2017
greytogreenconference.org

CITIESALIVE

15™ ANNUAL GREEN ROOF & WALL CONFERENCE
SEATTLE | SEPTEMBER 18-21, 2017

CitiesAlive.org

Call for papers are due March 17, 2017. Submit yours at CitiesAlive.org.
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GRHC UPDATE

GRHC BUYERS GUIDE

AMERICAN HYDROTECH INC
303 E. Ohio St. #270, Chicago, IL 60611
hydrotechusa.com

ARCHITEK
Suite 202, 28 West 7th, Vancouver, BC V5Y1L.6
architek.com

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

FIRESTONE BUILDING PRODUCTS
250 West 96th Street, Indianapolis, IN 46260
firestonebpco.com/skyscape

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

MODULOGREEN PERMALOC GEOEDGE
13505 Barry St., Holland, MI 49424, permaloc.com

RECOVER GREEN ROOFS, LLC

9 Olive Square, Somerville, MA 02143
recovergreenroofs.com

ROOFLITE (SKYLAND USA)
P.O Box 640, Avondale, PA 19311, rooflitesoil.com

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

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

SOPREMA
1.877.Mammouth, Soprema.ca

KNAUF INSULATION D.0.0.
Trata 32, 4220 Skofja Loka, Slovenija, Tel: +386 (0)4 5114 175
e-mail: urbanscape@knaufinsulation.com, green-urbanscape.com

FIND OUT MORE

For more information on any of the advertisers listed above, please
visit g0o.gl/pDzhvL.

The 2017 Media Guide is now available! To obtain a copy please go
to LivingArchitectureMonitor.com or call 416 971 4494 ext. 222.

Advertising deadline for the Summer issue is April 18, 2017.
Email editor@greenroofs.org to secure your space!
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THE GROWING IMPORTANCE

OF MARRYING

BY WARREN GOROWITZ

Regardless of your opinion on climate change, recent data released by
NASA and NOAA show 2016 as the warmest year on record globally'.
The year 2016 was also the third warmest year recorded in a row.

ater availability and stormwater management are grow-

ing issues as drought cycles and large rain events occur

around the country. As the drought extremes are more

pronounced, the use of potable water for irrigating
landscapes, including green roofs and green walls,is often in
question.When droughts become severe, landscapes are often
the first to be sacrificed. The reduction of managed green
spaces means much less evapotranspiration, which leads to
greater heat from the sun, which leads to increasing tempera-
tures, in a vicious cycle. We need living vegetation to help us
adapt to rising temperatures in our cities and manage intense
rainfall, but we also need to be cautious with and respect our
water resources.

In order to address these challenges, more efficient irriga-
tion design and comprehensive water management are required
so the precise amount of water for the plant material is applied
and not a drop is wasted. Large weather events cause major
flooding, especially in areas where green infrastructure is lack-
ing. Green roofs play a role in stormwater management by de-
laying, slowing and storing water. Efficient storage, treatment,
transportation and delivery technologies are already on the
market and can play a key role in supporting the use of green
infrastructure, without undue strain on water resources.

The capture and reuse of non-potable water in areas of great
water scarcity is a strategy already being employed in drought
prone areas.

Extreme heat, drought and intense rainfall - in many ways,
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this is the perfect storm (pun intended), and as the “original
green industry” we have an opportunity and a responsibility to
help mitigate these effects with green infrastructure.

I see an opportunity for university led, independent research
that shows benefits of green roofs and green walls specific to wise
water management. As members of the green industry, we need
to come together with a unified voice and back up our claims on
how we can sustain, and even improve the performance of green
infrastructure and how green infrastructure can actually con-
tribute to addressing water shortage issues. We need to provide
the funding for this type of research and we need to communi-
cate the benefits of what we do every day to everyone. Now more
than ever, with our cities facing weather extremes, we need to
bring water management technology and expertise together with
green infrastructure in order to provide solutions!

Ewing sponsored Net Zero Water for Buildings and Sites Training
Course is available online, 24/'7.

See https:/fwww.beatspring.com/app/courses/?query=net+zero+water.
Warren Gorowitz is the Vice President of Sustainability at Ewing
Irrigation and Landscape Supply.

1. https:/fwww.nasa.gov/press-release/nasa-noaa-data-show-
2016-warmest-year-on-record-globally
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LiveRoof

LiveRoo.com 800-875-1392

LiveWall

LiveWall.com 877-554-4065
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Have you Experienced CARLISLE
the Difference? e

Carlisle SynTec Systems offers an unmatched level of building envelope expertise, a dedicated network For more information,
of Green Roofing Professionals and installers, and the industry-leading single-source warranty for the t:)”g'r‘éz'ggn%;sxvsifd
entire Roof Garden system. Nowhere else in the industry will you find the same level of service, support Questions. scan here:

and superior quality for your Roof Garden projects.

» EPDM, PVC, and TPO single-ply membranes » On-site project support
» Industry-leading single source warranties » Diverse product offering
» Dedicated technical service »  Flexibility with any design specification

Experience the Carlisle Difference | 800-479-6832 | www.carlislesyntec.com

Carlisle is a trademark of Carlisle. © 2014 Carlisle.




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: Countty:

Telephone: Fax: Email:
MEMBERSHIP APPLICATION FOR (PLEASE CHECK ONE):
o Supporter $55 US o Individual $160 US © Individual Affiliate $100 US o Corporate (see below)
o Individual GRP $160 US o GRP Renewal $207.50 US

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

0 Charitable/Not-for-Profit ($§550) 0 Government & Institutional ($550)  © Professionals ($550) © Nurseries ($750)

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

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

o Architect o Association © Biologist © Botanist 0 General Contractor
Professional
0 Developer o Educator o Government 0 Energy o Engineer
Consultant
o Environmental Consultant o Facilities Manager © Horticulturalist o Consumer © Landscape Architect
o Landscape 0 Roofing Consultant 0 Manufacturer or 0 Media © Not-for-profit
Designer/Consultant Suppliet
o Policymaker © Planner O Researcher o Student O Sustainability
Manager
O Water Specialist o Irrigation Designer o Other

CHOOSE A PAYMENT
METHOD

o MasterCard O Visa GREEN ROOFS

FOR HEALTHY CITIES
Name on Credit Card: www.greenroofs.org

Credit Card % o I prefer to pay by enclosed (forthcoming) cheque
- payable to:

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

Green Roofs for Healthy Cities
. 406 King Street East, Toronto, Ontario M5A 114
Signature: Canada

Fax: 416-971-9844  Attention: Blaine Stand



I'M A LIFELONG LEARNER

| switched from the hospitality industry to ,--'” & 3
investment real estate years ago and I've never \a A :
looked back. | enjoy every aspect of our business, ‘?\\,,.
and I’'m always striving to do a better jolb—that’s L »

o
why | attend the BOMA International Annual Expo 1"
every year. In four days, | gain tremendous insight
into the current trends in our industry and meet
with service providers who can help me identify :
new ways to add value to my portfolio of properties. e
We’re never too old or too experienced to
learn—and the BOMA International Annual Expo
has been a great resource for enhancing my
education and career.

Mark Dukes, RPA, CCIM <
Vice President - Property Management | Physicians Realty Trust
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INTERNATIONAL CONFERENCE & EXPO

Presented by BOMA International and BUILDINGS

MUSIC CITY CENTER | NASHVILLE, TN

JUNE 24 - 27,2017



theArchitectLink.ca

>

Drop by and check out the latest news

theArchitectLink.ca and theDesignLink.ca are part of Construction Links Media - a network of eight inter-
connected websites for Canada's building, design and repair industry including building owners, facility
managers, architects, engineers, specifiers, contractors, sub-contractors, designers, safety professionals,
environmental technicians, product reps and manufacturers.
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Great Lakes and St. Lawrence

GREEN INFRASTRUCTURE CONFERENCE

Integrated Stormwater Management from Duluth to Quebec

MAY 31 - JUNE 2, 2017 | COBO CENTER, DETROIT, MI

Registration is now open for the first ever Great Lakes and St. Lawrence Green Infrastructure Conference, May 31 - June
2, 2017, at Cobo Center in Detroit, Michigan. This conference will draw up to 1,000 engineers, landscape architects, water
quality professionals, government officials (local, state, provincial, and federal), developers, planners, academics, drain and
road agencies, conservation and non-profit organizations, and interest groups from around the Great Lakes basin in Canada
and the U.S.

This is the first conference to focus on using green infrastructure across the landscape with a primary goal to benefit the Great
Lakes. The time is right for a comprehensive look at this important topic.

The conference is located in the middle of the Great Lakes chain, and at the forefront of many innovative green infrastructure
projects. Much of Detroit is being recreated from the ground up. Green infrastructure is playing a key role. Several major cities
across the U.S. and Canada are working to find ways to implement green infrastructure at a scale that offers real change. This

conference will highlight many of their advancements, and the tools that can help us go yet further.

This conference will include over 130 speakers to address the topics of green infrastructure technology, economics, local
government/public works, multijurisdictional/regional scale projects; and several panel discussions on important and global
topics. The conference will also offer tours of green infrastructure projects across Detroit, valuable networking opportunities,
and an exhibitor area. Don’t miss out! Come be part of what is happening to advance green infrastructure within the Great
Lakes’ watershed in 2017!

Visit www.michigan.gov/deqevents for registration and additional information.

This event is hosted by the Michigan Department of Environmental Quality (DEQ) and its partners.
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