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Lessons from Toronto

Green Roof Bylaw passed May, 2009
to require and govern the
construction of green roofs on all new
construction.

@W. : = The bylaw applies to new building
Ay “” ‘ . ~ permit applications me}de after
win January 31, 2010 (residential,

I commercial and institutional) and
January 31, 2011 for all new
iIndustrial development.

The new bylaw applies to all new
development above 2,000m? of
Gross Floor Area having a graduated
coverage requirement ranging from
20-60%.
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California Academy of Sciences

“To explore, explain and protect the natural world”
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California Academy of Sciences - Sustainability Highlights

2.5 acres of living roof with 1.7
million native plants framed by
photovoltaic canopy

Natural daylight provided to
sunlight hungry coral reef and
tropical rain forest

90,000 tons of concrete
recycled

12,000 tons of steel recycled

Project Cost - $ 485,000,000

& rana creek
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California Academy of Sciences - The Team

Renzo Piano Building Workshop
Gordon Chong and Partners
Ove Arup and Partners

SWA Group

Rana Creek Habitat Restoration
Marty Dickson Irrigation
Webcor Builders

Jensen Corporation
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Projects

Transbay Terminal

CPMC Cathedral Hill Hospital

De Acero Headquarters

& rana creek
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The BIG IDEA behind the design

No potable water for irrigation

No potable water for non potable uses

No groundwater and storm water discharge

Treat waste water and storm water -as part of structure
Encourage bio logical diversity

Increase resource efficiencies - ROI

VAVECHORONO,

Monday, October 4, 2010



Transbay Terminal

Architect: Pelli Clark Pelli

Landscape Architect: Peter Walker Partners
Engineering: Flack & Kurtz, Arup

Ecology: Rana Creek
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» Ecology

Transbay Transit Center | « Energy
A Clean Place for Connections
o \Water

e Carbon Sequestration
» Sound
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Basis of Design

Water Concepts

» Stormwater capture
and reuse for toilet
flushing

» Graywater capture,
treatment and reuse for
irrigation

«Utilize all water for park
amenities and habitat
creation

o [

*Physical water treatment
eBiological treatment
eMechanical treatment

eChemical treatment

& rana creek
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How it works

Learning from nature

Natural Systems

-Examples

« Creeks

« Pools

« Seeps

«  Springs
 Estuaries
«  Wetlands

Natural Analogues
-Attributes applied

« Topography

*  Morphology
 Permeability

« Plant Structure & Form
« Capacity

« Scale

Engineered Systems
-Applications

 Bioswales
 Raingardens

» Constructed Vernal Pools
»  Constructed Wetlands

« Living Walls

* Living Pools
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Transbay Terminal

~=DRY GARDEN = TURF = GROUNDCOVER
- SUCCULENTS AND CACTI

o

ACCLIMATED PLANTS CALIFORNIA-NATIVE SHRUBS NATIVE SPRING WETLAND GRASSES
AND GROUNDCOVER FLOWERING MiX GROVE
-PERENNIALS
AND GRASSES

lf'/ Building graywater is brought up to
the wetlands for treatment

N

& rana creek

Monday, October 4, 2010



Transbay Terminal

Water Flow Diagram
Stormwater Runoff Domestic Water Graywater From Domestic Water
From Rooftop Park Make-up Restroom Sinks Make-up
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Transbay Terminal

Wetland

& rana creek
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Transbay Terminal

Redwood Corridor
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Transbay Terminal

Oak Woodland
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CPMC Cathedral Hill Hospital

ARCHITECT: SMITH GROUP
ECOLOGY AND LANDSCAPE: RANA CREEK
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Water Process Flow

Lol
£an tase

Currently investigating:

*Five living roofs to detain and filter
stormwater

* All stormwater captured via gravity
flow and utilized on-site

«300,000 gallons of rainwater

catchment to supply irrigation and
back-up water for cooling tower

* Potential to save over 1,000,000
gallons of water annually and
reduce run-off by 75-100%

van ness

balanced strategy

_ s | mownaror (s R
::j @ cooling fower
|yt || irgason dunsos PRI

geary
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Stormwater Detention through Natural Systems

dune grasses

3 water to daylight ~__assorted stone
\ en route to drain boundary
L vernal seep

geotextile barrier % ,
with wetland rushes
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vernal seep detail

Next Question: How is this building curative to patients and the environment?
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CPMC Cathedral Hill Hospital
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CPMC Cathedral Hill Hospital
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CPMC Cathedral Hill Hospital
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Living Wall
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east/west section ’
SOURCES OF WATER USE OF WATER Cont...
1. cooling fower 9. stormwader overflows fom fower Slo-fAMered throwgh
2. coect and store stormwater & cooling fower Biow down axtensive roofs (SWS NW 7)

12 kerigede indensive roofs

3. capiure seepage from foundedion de-witwrisg process
(verify water Quaity)

4. reat seepage from foundation de-watering process s
required

5. municipel weter supply Deck-up sowee)

USE OF WATER

6. roofiog storage, primary imigation supply for Infensive
roofs (NES, Co8, NET)

7. irvigate intensive Iving roofs and lving walls from
stovape lank

8. drain fo ground place storage

10. storerwater overfiows from level 7 bio-fitered trouph
intensive roofs (SES NET & Co%)
11, overflow 1o groand plane storage

RE-USE OF WATER

12 ground plane storage, connecied serfes of tanks befow
sidewaix

12 irrigation from grownd plase storage

14 bio-{iter watw through podium leved preening,
refumed fo ground plane sforage

15 overfiow dypass of ground plate stonge

14 bio-fEered weder relsszed 10 combined sewerisiorm
overfiow (cso)

north/south section

LEGEND

4
._.__.al q

unireated source waler

—_

Irrigation source water

—3

high fiow event overflow

bio-filtered water fo
recirculate'discharge

| J
packaged treatment

l |

uBity chase

water storage

Irrigation zone/ biofiitration
suppied from storage &
stormwater overfow
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Natural Analogues

d
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Deacero Headquarters

Project Architect: Grimshaw Architects
Ecology and Landscape: Rana Creek

Image courtesy of Grimshaw Architects
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Site Overview

sLandscape function
completely integrated
with building systems

* Occupant immersion
in natural setting

3l

SUCCULENT GARDEN
PLAZA GARDEN

OB UVINGWALLAT

EXISTING PARKING

GARAGE
LIVING ROOF ABOVE

[NOT SHOWN FOR CLARITY)

GABION WALL

ATRIUM LIVING WALLS,
TYPICAL OF (4)

TERRACED PLANTERS
WITH SEAT WALLS AT
ATRIUM STAIRS

| ATRIUM TREES, TYPICAL
OF (3]

e

TERRACED WETLAND
TREATMENT GARDENS

& rana creek
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Water Process Flow

100% of building wastewater and stormwater is treated on-site for non-potable uses. This water is
captured, filtered and stored to be used for irrigation, flushing toilets and to supply mechanical equipment.
Excess water will be sent to the adjacent property for irrigation.

RAIN'WATER
SUPPLY EEEEE o5k peMEEERSS 10jer
“IKm m: m.“glctslr,, W.m .Jnm'
1 | *deanng | smechanical
LANDSCAPE ROOF PACKAGE
WALL FACADE
RUNOFF | | CATCHMENT TREATMENT RECIRCULATION
-
¥ ‘l. P e ¥4 WETLANDS & WATERFALLS
- == EILTRATION WITH POLISHING WITH g AERATE AND REMOVE NU-
P BIOLOGICAL SYSTEMS BOLOGICAL SYSTEMS s  TRENTSINCLUOING
RECRCULATION l ¢ 0 *nitrogen
it - % * DhOSDNOrous
,----221 STORAGE - STORAGE S e TP amrona
] 'm Lm 'M\ - 3“ Um C‘v?Rf‘. C‘l'." 1
v y v
OVERILOW
EXCESS CAPACITY e
PRESSURIZATION EXCESS CAPACTY
TO STORM DRAIN TO SEWER
POTABLE BACK-UP
MUNICIPAL
LEGEND <

Treguren

L | ™ ALLSUPPLY AND DEVAND NUMBERS REPRESENT
- - = Ouefiow ANNUAL TOTALS AND ARE SCHEMATIC. NUMBERS WiLL é rangd cree k
NEED TO B2 REFINED AS THE DESIGN PROGRESSES.
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Water Treatment System

LIVING ROOF RETAINS AND PURIFIES STORMWATER

BUILDING COLLECTION & DISTRIBUTION

LIVING WALLS PROVIDE AERATION & TREATMENT

- STORAGE TANKS

TREATMENT AND RECIRCULATION CORE

LEGEND

* TYPICAL SECTION OF WETLAND TREATMENT CELL
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Water Analysis

WATER BALANCE (annual):

Total Non-potable Demand: 1,060,000 gal.

Total Supply: 1,800,000 gal. (from water treated
on-site)

*Excess Water: 740,000 gal.

*Excess treated water will be used at the adjacen
property for landscape irrigation.
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TOTAL ANNUAL WATER SAVINGS:
1,060,000 gal.

WATER FEES (monthly):
Conventional System: $2,101
Proposed System: $455
Annual Savings: $19,752

RETURN ON INVESTMENT:
The treatment system will pay
for itself in 3-5 years through
annual savings in water fees.

Next Questions:
What is the system life cycle?

What is the financial comparison between
conventional municipal and ecologica
designed systems ?

é rana creek
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Bigger vision - Restorative Architecture

The integration of:

ART:
Contextual
Interpretive
Regional

SCIENCE:
Architecture, Landscape Arch, Environmental Engineering,

Biotechnology,Horticultural, Land-Use Planning...

SUSTAINABILITY:
Minimizing population effect
Nutrient/energy balance
Hydro logics
Energy conservation
Spiritual and psychological well being
Maintaining and encouraging biodiversity
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