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Context

m Fach member of this species has basic needs,
wants and desires. As so, Homo sapiens
collectively because of these needs, wants and
desires have threatened every biological entity
and life supporting elements known and not

known to exist by mankind on planet earth.
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Context

m For the first time we live in an urban century

m More than 50% of the world population lives in
urban areas or cities

m Problems are complex

m We need multidisciplinary solutions

I




Context

® Millennium Ecosystem Assessment
Food
Water
Clean Air
Shelter

Relattve climate constancy
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Landscape Architecture

m Research
® Design
m Planning

m Management of our landscapes
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Landscape Architecture

® Founded based on
Environmental Stewardship
Social Equity

In this entire search, special emphasis has been
placed on the health of the planet, health of the
human species or Homo sapiens and the health of
beauty. Healthy environments, sustainable
environments, and artful environments for the
human species and all life is what we continue to
seek.
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Landscape Architecture

m Comprehensive Art Form
m Understanding of complex mediums of Ecosystem
m Ability and skill to balance sustainability and culture

m Collaboration with scientific and allied
professionals

m Develop cutting edge projects

m Promote environmental and design ethics
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Landscape Architecture

B Stewards of the land and culture
m Promotion of walkable & livable communities
® Thinking globally and acting locally

m Regional to small projects
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Green infrastructure is our life
suppott system

m “ Our definition of green infrastructure is loftier and
broader. We define it as an interconnected network of
natural areas and other open spaces that conserves
natural ecosystems values and functions, sustains clean
air and water, and provides a wide array of benetfits to
people and wildlife. Used in this context, green
infrastructure is the ecological framework for
environmental, social, and economic health-in short,
our natural life support system.” Green Infrastructure:
Linking Landscape and Community, Mark A. Benedict and
Edward T. McMahon
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Green Infrastructure-10 Principles

= 1. Connectivity is key.
m 2. Context matters

m 3. Green Infrastructure should be grounded in sound science
and landuse planning theory and practice

4. Green Infrastructure can and should function as the
framework for conservation and development

5. Green Infrastructure should be planned and protected before
development

6. Green Infrastructure is a critical public investment that should

be funded up front.
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Green Infrastructure-10 Principles

7. Green Infrastructure affords benefits to nature and people

8. Green Infrastructure respects the needs and desires of land
owners and other stakeholders.

9. Green Infrastructure requires making connections to activities
within and beyond the community.

10. Green Infrastructure requires long term commitment.
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Watershed Health

® Impervious surface cover ranges from 10% in low-
density suburbs to over 90% in dense urban areas.

B Most research shows that watershed health can’t be
maintained at a “good” level if impervious surface

exceeds 10%o.

m [f we talk about walkable communities, things are
closer which are denser, which means we have to use
other alternatives to remedy watershed health.
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Green Build-out Model

m Casey Trees and LimnoTech developed the Green Build-out
Model to quantify the stormwater benefits of trees and green
roofs for different coverage scenarios in Washington, DC. This
research was funded by the US Environmental Protection
Agency (EPA) through a Water Quality Cooperative Agreement.
The model was applied to an “intensive greening’ scenario and a
“moderate greening” scenario.

Nearly all of the waters in Washington, DC, including the
Anacostia River, Potomac River, and Rock Creek, are seriously
polluted by sewage discharges and urban stormwater runoff. The
Green Build-out Model demonstrated that trees and green roofs
can be used to achieve substantial reductions in stormwater
runoff and sewage discharges to the rivers.
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Green Build-out Model

For an average year, the intensive greening scenario prevents over 1.2 billion
gallons of stormwater from entering the sewer systems, resulting in a
reduction of over 1 billion gallons in discharges to the District’s rivers, and a
0.7% reduction in cumulative CSO frequencies (74 individual CSO
discharges).

Reductions in stormwater runoff volume of up to 10% across the city, with
up to 27% reductions in individual sewersheds under the most intensive
greening scenario

Reductions in combined sewer overflow (CSO) discharge volumes are 6% for
the moderate greening scenario and 22% for the intensive greening scenario

WASA could potentially realize between $1.4 and $5.1 million per year in
annual operational savings in the CSS area due to reduced pumping and
treatment costs.

General hydrological relationships, including unit area planning factors, and
modeling methodologies that are transferable to other municipalities.
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Green Solutions

m Rain gardens or Bio-garden and swales
m Wetlands and habitat restoration

m Constructed wetlands

m Wet and dry detention ponds

® Porous pavement solutions

® From brown fields to green fields

m Green golf courses

m Green streets



Green Solutions

m Hcological parks

m Floating gardens

m Mixing greening projects with education of the

public
m Research projects
® [Low impact development solutions

m Green roofs or roof gardens
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N American Society of Landscape Architects Green Roof

Environmental Benefits

= Controls stormwater runoff

= Improves water quality

= Reduces urban heat island effect
= Improves air quality

= Reduces building energy use

= Creates biohabitat
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The Downside of Development...

Green space is at a y
premium in cities. :

D.C. — 57 square o
miles, 46% BRI cover
impervious surface
Roofs are 15-25%
of land surfaces in i
cities
In the U.S.,
impervious

surfaces are

il increasing 3%
annually

15% inliluzation
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Sources: Urban Green Space: Effects on Water and Climate, Regina E. Bonsignore,
University of Minnesota, 2003; Stream Corridor Restoration: Principles, Processes, and
Practices, Federal Interagency Stream Restoration Working Group, 1998.
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Comblned Sewer Outflows

772 cities, 40 million people

Scope of problem in D.C. — 2.5 billion gallons of

untreated wastewater and precipitation released
annually into Rock Creek and the Anacostia and

Potomac Rivers.

Cost of fixing problem in D.C. — $2.6 billion.

Sources: U.S. Environmental Protection Agency; D.C. Water and Sewer Authority
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Severe flooding in Houston
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USGE8 08075000 Brays Bayou at Houston, TX
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DATES: 0573171929 to 0670972001

, m Due to increased development, stream flow
speeds have increased over the last 70 years.

m As stream flow speeds increase, so does the
potential for flooding.

Source: U.S. Geological Survey
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Tropical Storm Allison
Event Analysis

Flow (cfs)

60 80
Time from Start of Runoff (Hours)

TROPICAL STORM ALLISON EVENT ANALYSIS

LEGEND
= COMPARISON OF ESTIMATED UNDEVELOPED
Y AND CURRENT 1% FLOOD HYDROGRAPHS

BRAYS BAYOU

2000 FEMA Hydrograph
[
7.1

DECEMBER 2002

1915 Hydrograph

Actual stream flow from Allison in Bray’s Bayou
(Houston) and comparable stream flow in 1915

(pre-development)
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Stormwater Runoff on Green
Roofs

Smoothed hydrograph
for runoffon 5/31to 6/1/03

ﬁ

%wﬂw

— rain
green
En=-green

Cam)
c
—
=
o
=
2

-I-" 'I'I"

12:00

AMERICAN
SOCIETY OF
LANDSCAPE

e ARCHITECTS
Source: Penn State Center for Green Roof Research




=
L
o

—
L
o
.
o
=
m
_
L]
(=%
c
L&)
=
c
o
o
[ =
=
]
£
=
]
)
m
=

Heat Island Effect

Sketch of an Urban Heat-Island Profile

.

-

-
L
.

.-h.-'\-
/

-
T TTTT Lt

= = ] - :l [
- - = o HE

Rural Suburban Commercial Downtown Urban Park Suburban

Residential Residential Residential

Source: Paul R. Baumann, Department of Geography, SUNY Oneonta
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Heat Intensity: Rock Creek Park

LYW TREE DENSTTY
FESIDENTIAL ARIA

Paul R. Baumann, Department of Geography, SUNY Oneonta
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Heat Intensny National Mall
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Air Pollution: Ozone and Particulate Matter

Counties Designated Nonattainment for PM-2.5 and/or 8-hour Ozone Standard

Designated Nonattainment

[] PM-25 Only
[ PM-2.5 and 8-hour Ozone Several counties have only a portion of their county designated nonattainment.
i , ] 8-hour Ozone Only These counties are represented as whole counties on this map.

00

* 208 counties and over 88 million people
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Benefits to Building Ownets

Reduces heating/cooling costs
Extends lifespan of roof membrane
Provides amenity, improved views
Increases real estate values
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ASLA’s Headquarters
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Image Courtesy of Michael Van Valkenburgh Associates, Inc. and ASLA.
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Existing Roofscape, North
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Green Roof As a Meadow

Imag.-e"éo‘fil:ﬁéi: of Michael'i-f._an Wak enburgh pesotiates, Ino. SeASLA
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Green Roof’s North View
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Original Roof Access
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ginal Ladder Access
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Image Courtesy of Michael Van Valkenburgh Associates, Inc. & ASLA
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Existing Trap Door Access

Elevator Shaft
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Open to Sky

Intensive Plant'[lg
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Gravelservice  |Rearhvac unt |4 Soil Depth with IPE wood deck Vine trellis | Door to storage 24" Soil depth 6" Soil depth with IPE wood
walkway extensive planting closet over elevator extensive planting walkway
shaft on north wave

Unique features: sloped “waves”
and sedum under grating
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Image Courtesy of Michael Van Valkenburgh Associates, Inc. & ASLA
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‘“Wave” Structure

Cables to Hold Waves on the Roof

Connection to Roof Deck Below

Image Courtesy of Michael “an “alkenburgh Associates, Inc. & ASLA
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Forming the “Waves”
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Soi1l Retention Mat
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Relocated Air mg
Elevator Exhaust

/] Conditioning Units

| Ballast Hoot 2

L Wooden Deck

170

Extensive Green
Reot System

Metal Grille Over 1 | MetaiGrilg Over
ensive Green Roof Extensive Graen Roof

———

Wood and Metal New Scuppers New Scuppers lew Scuppers

Handrail Typ See Architectural Dwgs See Architectural Dwgs See Architectural Dwgs
Metal Gutter Typ

230

O_L&/out and Materials Plan
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oncealment of HVAC

Image Courtesy of Michael Van Valkenburgh Associates, Inc. & ASLA|
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Headquarters W/O Green Roof
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Goal: A View From the Street

View from Street

lmage Courtesy of Michael VWan Valkenburgh Associates, Inc. & ASLA
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, Inc. & ASLA
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Visual of Green Roof
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Test of Sedum Growth Under
Grating
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Soil Depth

INTENSIVE
ON ELEVATOR SHAFT

biocated South HVA
pit (See Arch Dwas}

EXTENSIVH
ON ROOF
3” Soil DeptH

ON STAIR TOWER

INTENSIVE

12” Soil Depth
B S

\

—— Wooden Deck 7\

170"

EXTENSIVE
ON ROOF UNDER
METAL GRATING

3” Soil Depth

Wood and Metal
Handrail Typ
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See Architectural Dwgs
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Planting Layer

Image Courtesy of Michael Van VYalkenburgh Associates, Inc. & ASLA
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Planting Grid

Image Courtesy of Michael Van Valkenburgh Associates, Inc. & ASLA]
ZONEF
ELEVATOR SHAFT

Zone F ta be Determined in Fiekd a the Ditection
of the Landscape Architect. Sf::mi““’“

Note,
1. Location of All Plant Material 10 be Veritied in

Lightwieight Aggregate, ——
‘Soa Speaiications

S it

Planting Schedule
ZONE A - TERRACE WITH GRATES EXTENSIVE ZONE C - NORTH WAVE EXTENSIVE ZONE D - TERRACE WITHOUT GRATES EXTENSIVE
culent 251 [ Succulems . culents
Common Name: Spacing 1D. Botanical Name Common Name Oty | Botanical Narme [
Tce Pant Delosperma nubigenum |\ o1 125 | Delosperma nubgenum__| ice Piant
Karmischal Sedum Basutoland 110 | Sedum kamischaticurn Kamischat Sedum
Spruced-Leaved Stoneciop “Sedum aiburn Maralg White Stonecop p 110 | Sodum refien Spruced-Leaved Sionecron
Walch Chain Sedum Sedurm florferum var Weihenstephan Gold 110 | Sedum sexanguare ‘Walch Chain Sedum
Sedum spurium Fuldagut | Twa-Row Stonecrop Sedum refexum Spruced-Leaved Stonecrop 110 | Sedum spurium Fuldagut | Two-Row Stonecrop
Sedurn spurkim John Creect| Twa-Row Stonecrop. Talinum calycnum Fame Flower 110 | Sedurn sparium John Greech| Two-Row Stonecrop

Spuriur Whie Farm | T o 110, Secum sporkum White Fom_| Two-How Stoneciop
‘Bouteloua gracils Blue Grama Grass 110 | Talinum calycnum Fame Flower
Sporobolus heterolepsis Prasne Dropseed
Eiyms wignes Virginia Wid Rys IEE - STAIRCASE SHAFT (WTENSIVE
[ Evagrostis spectabits Prpio Lovogeass Oty [ Botanical Name Common Name. Sira
20 | Coonanthus amencanus New Jersey Tea 24-36'M | 24'0C
Artemisia figioa, Prairie Sagawort Complonis peregring Sweat Fom 2936 |24 00
Tradescantia bracteata Spidenwort "o > Rhus aromatica Fragrant Sumac 2436 1t |24 0
‘Rasa caroina Pasture Rase 18-24h |24 o

oN

E B - SOUTH WAVE EXTENSIVE
culents.
Qy. | Botanical Name Cammon Name
172 | Sedum lanceolatum Lance-leaved Stone rop
172 | Sedum v

172 | Sedum telephioides Allegheny Slonediop
annials
172 | Clysopsis marana Maryland Aster Audbeckia hira Black-yed Susan
110_| Optuntia humitsa Prickly Pear Cacius Y Asciepias tuberosa Buitorlly Milkweed ELEVATOR SHAFT W TENSIVE
188 Moss Phiox 0. Yarrow | Spacing | Notes
172 | Saxliaga virginensis Entty Pink ] ] Y Rhus copalina Fiame Sumac
198 | Sifene carofiniana Wild Pink i Pink Lily Leek.

2|z |a]s]d [2]s]a]s] B |25

ggggﬁ
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Carmpsis racicans
"Madame Galans'

Trumpet Vine w012 h
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North Wave Soil Depth

North Wave
6” Soil Depth
South Facing
2:1 Slope
Perennials
Grasses
Succulents
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South Wave Soil Depth

South Wave
4.5” Soil Depth
North Facing
2:1 Slope
Grasses
Succulents
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oil Depth Under Grating

Under Grating
3” Soil Depth
Partly Shaded
Succulents
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Soil Depth Over S

Stair Tower
12” Soil Depth
Intensive
Woody Shrubs
Exposed

Full Sun
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Elevator Shaft
21" Soil Depth
Intensive

Sumac

Trumpet Vine
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cross the Street
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Springing From the Grates
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South Wave in Bloom
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Exploded Axon

& Lightweight Soil and Planting

4" Lightweight Soil and Planting

Soil Stabilization System
Soil Stabilization System

Filter Fabric

Lightweight Aggregate

Rigid Ineulation Fill

~ Uplift Metigation Cables

Uplift Metigation Cables N 3 = North Wave Steel Structure
Steel Wave Stee! Structure — =
Galvanized Steel Guardrail System — 1= \ = S e

Supplemental AC Units and_ Bathroom - = North Wave Galvanized Steel Decking
Exhaust and Intake i -

South HVAC Unit
il

o
i

Auminum Grating Walking Surtace i

IPE Wood Deck.

Metal Grating Structure/ Galvanized Steel \ - = - } i ~———— Norih HVAC Unit
Channel and Concrete Footings - bt < i

IPE Wood Deck
Wood Deck Structure.

3" Depth Lightwsight Soil and Planting
5 = = 24" Lightweight Soil and
Filter Fabric ——— (= 5 ~ Fianting
Water Retention Component % =

Root Protection Barrier
Waterproof Membrane
Aperture
< Galvanized Steel Trellis
Waterproof Membrane - S > . i == Fire Rated Glass Door
X > f Drainage Scupper
Elevator Shaft Extension

CMU Stair Tower
Extension Building

Dense Deck

Bathroom Fxhaust and Intake
Roof Penetrations

HAG R Penetatons b2 |

Existing Metal Deck Roof

New '
Wave Structural Connections to
ey iRl Esioy Existing Elevator Shaft

Relocated Roaf Nrain

Headquarters Building of the American
Society of Landscape Architects 7 7
836 Eye Street , Washington DC _ _ /% . el REsT S
S T
i

&

NG Z#% /////I/////////’/V/
T
</

7 A

North HVAC Roof Penetration

A Green Roof Landscape for the American Society of Landscape Architects
Michael Van Valkenburgh Associates Inc., Landscape Architects PC 2006

Conservation Design Forum, Green Roof Consultants
DMJM | AECOM, Architect
Robert Silman Associates, Structural Engineer
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ASLA Roof Rainfall Retention




ASLA Roof Monitoring

= Stormwater retention
= Water quality

® Temperature

= Plant growth

= Building energy use
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Design & Construction
Challenges

Occupied building
Building material storage
Flow meters

Window washing anchors
Building permit process

I
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After One Year

= Multiple microclimates

m Tremendous interest from policy makers,
designers, developers, environmental
groups, students, the public

= Value as “real world” example
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Mlchael Van Valkenburgh Associates

00

i

Design Team and Sponsots

(Landscape Architect, Lead Designer)

Conservation Design Forum,
(Consulting Landscape Architect)

DMJM Design
(Architect)

Forrester Construction Company
(General Contractor)

Robert Silman Associates
(Structural Engineer)

Emory Knoll Farms
(Plants and Consulting)
American Hydrotech
(Roof Assembly)

St. Louis Metal Works
(Edging and Drains)
Ohio Gratings
(Grating & Walking Surfaces)
Outdoor lllumination
(Lighting Design)
ForestWorld Group
(Ipe Wood Decking)
Dow Chemical
(Polystyrene)

Rain Bird
(Drip Irrigation System)
Outside Unlimited
(Installer of Drip System)

Carolina Stalite Company
(Green Roof Media)
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