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Green Roofs

History of Green Roofs

= Hanging Gardens of Babylon

(What'|s @ldlisiNew Again))

cend1n Stuttgart-Germapy

Whyra Green'Reof? .
J Green Roof Benefits

Reducesiand Slows: Stormwater RUnofi
Pecreases Heatingand Cooling Costs
Reducesiideatisland Effectin Cities
Exiends RoofILife

AddsiHabitat forRlantsiandAnimals
ReducesiNoise

AddsiVieisture terAir

AddsiBeauty,




Storm Water Benefits:
ReducesrandiSlowsRunofifi

AnEXiEnsIVEIdreen
oo Ike IS Stones
7576 O Waterinplants
and sojlflayer

2570, percolates
throughvegetationito
drainage outletandfis
releaseditorstonm
drains)afterfseveral
hours

Reduces peak flow,
especially during brief;
intense downpours

Volume Reduction
Peak

Attenuation
Direct Runoff

With
Roofmeadow™

Buildings accountifor 365 of
ULSE energy/ consumptions:

= Heating
= Cooling
= [Fighting

GREEN ROOFS
Storm Water, Monitoring

Enerngy/Benefitsidecreases
heating and coolingfcosts

Green Ropisiprovide
thenmaliinsulation

InfnEeW: Constructiony

2l green roofican /‘\
allewiabuilding terbe
designedwithra

smaller HVAC

system), requining

lessimaintenance




liempenaiunenVariation .
Philadelphia Roofmeadow ExtendsiRoof LCife

=Redices daily expansion
and contraction catsedioy
temperature fiucitiations
=Shields reoiiiom sun's
hanmiul OV rays

“Pretecis ftomiabrasioniand
physicaliwear:
=sExtends)senvice life of
underlying wWaternproofing
system

Temperature Peg. C)

Habitat'ReplacementiBenefits MicroclimaterModification

Birds

|nsects m [ % i 1 Addsimoeistureto
1 atmoesphere

INativelGrasses threugh vegetative

Wildflowers T [T transpiration

Rare and ' ke Potentialltorreduce
Endangerned . urban heatisiand
Indigenous Plants , effect

Nojse Reduction'Benefits Aesthetic Benefits

: . = SAdd color
=SAcousticinsulation B 5o oridcdoes
=50/ decibellreduction _ onten et sdgss

with'67" sod Wilgei = Ecticinatural forms
; s suchiasisurmounding
moeUntains




YpesiolGreenRoofs

= Extensive

1-5" soil depth
Add 15-50) pounds/s.f.
INot'aceessible

Built for-environmental
benefits

= Intensive

Minimum 12* soil toicreate a
traditionallreofigardenwith

large trees and|shriubs
Elaborate drainage’and
irrigation:

Adds 80-150 pounds/s.f.
Accessible

Green'Roofidesign

Soll DepthiSpecifications

Eorrseduim (Stoneciopr=—mnen=natuve):2-seil
depth

Eernative plantsiand praiieigrassess  8=6
sollldepth

Eortiees andishitbs: severnal feet offsoilldepth

Weight offgardenimay’require additional steel
reinfencing

EEEDIScoring

lleaaershipinNERergy arid EnVironmenta/ Desion
US EreenBuilaingicounc

" One categonyspecificallyirelatedito Green
Rooi (Unban Heatisland); woerth ik credit
= Conthibutes to)S other categeries, Wonth Upito
16 credits
Stormiwater management
Water efficient landscaping
Improvedieneragy: periormance
Recycled materiallcontent:
LLocalland regionallmaterials

Sojl'Specifications

=" Noriopsoili(iec heavyiand compacting)
= Sample Growing Vieditm (26 typical
profile)

25% ) CoarserSand

2506 Eerest Humus

10% Redcava

155 Eir Humus

2556 Agedi Humus

Vegetation Specifications: native
plants and praife grasses

Roousystemis deepisomecd more soili(moere
Welghtireguiressstiongerstrucitral suppornt)
Need o controlweeds iand supply amplerwater
whilergetting established

Imigationimay he nECESSalyto preventdrying
oul(arpreblemidurng ireworks)

Need tormow!at [eastionce alyeartorminimize
weeds andiallow nativesitorpredominate.




Vegetation ' Specificationss Sedum

Shallowireet systemneecdsiessisoil
OUtscompetes Weeds
Droughtitelerant

Easilyplanted through cuttingsiand then
hydreseeding

EVerareen
Withstandsiclimate extiemes

Elowers summer throtghifall’=pinks; purple;
yellow; white; red fall color

Need more thani2 varieties) tooutsmart
potentialldisease problems: Eight'Species
were used at the Ford/ River Rouge truck plant:

Sedum album
Sedum reflexum,
Sedum sexangulare
Sedum spurium;
Sedum floriferum)
Achilleaimillefolium;
Allium schoenprasm,
Dianthus deltoides
Festuca glauca
Heiracium pilosella
Origanum, vulgare
Petrohagial saxifraga
Anthemis tinctoria
Potentilla verna
Prunellaigranifolora
Aster linosyris

Sedumicuttings

GREEN ROOFS

am McDonough & Partners
Examples

= The GAP Corporate Campus —

San Bruno, CA

= Computer History Museum Design Competition
Mountain View, CA

= Grand/Rapids Art Museum) Project
Grand Rapids, MI

= Museum of Life and the Environment
York County, S. Carolina

= Habitat @22

Spain

Nationall Museum of Science and industry:
Wiroughton, UK

= Ford Rouge River Truck Plant
Dearborn, Mi

o
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Chicago City Hall: Heinz 57 Center
Before and After During Planting and

18 months later




Northempkentucky Sanitation District#1
WAWISHHReG

Heinz 57 Center

Northermkentucky/Sanitation District GeaugalRParkibistrict
#1: ool waterrunofi:demonstration West\WoodsiNature Center

FazarusiEreeniReonNINE BEGINNING "

Green Roof'covers 15,988 s.f. onithe
southwest guadrant (155 ofiroof)




LAZARUS BUILDING GREEN ROOF DECK. couunans om0

13 SOARE )
PO CORGETOWNCD. 12008 - s e
FOFSCATES NG 2 S e 1

IFaZzarusiGreen'Root:
Iinerinstallation summen2006

Ballastediraillsystemwithirecycled plastic
plantersiandiconcrete payvers

Imgationinesirunithrough therail'system
to)the planters




SUmMMmer200y View from the RifferCenter

Summer 200/

ILazarus Green' Roofi [tazarnus Green Roof:

=\ zonesy 4 irrgated) three withidreught= = Vore than 60 plant varietiesi(245000/plugsito

tolerant plants/not requiring irrigation start, §incnes apar) _ _
= Shallowianeasincluderacmilean(yarmow); allitinm

== Capturestinstd - oiainiallierbiildingrs (Gariic), dianthus, dragonis bloodisedum)
greywatersystem used o fiushitoilets prostrate asters and potentillas

= Only recycled water: used for ifrgation =8 deeprareas includersomerhensiikercatmint

. T and asiew; crocus bulbs
storedlin classicr L [Lazarus) Department ) o .
=2 deepiiigated arealincludesigrassesisuch

Store water tank on top of the building as meadow iescle. IDeeper areas are oventne
building support columnsiand Izbeams:.




Gardenipathimade of discardedirubber:
toys andetherrecycled products
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BeimorepatientzaVinesswillleventuallyy

pPaverttilesimaderofirecycledrautomobile cover some fences around the HVAC units

tires: (Norhightheelsypleasel)

wouldiikertorthanks

Daveiltong), Ohic EqUities

ColimbusiBDowntowniBDEVEIopmENt
Corpornation

Gany Lichtenfelsy LichtenfelSINUSERY
RO0ISCAPES, INCWIWIWAOOMESHOWICO

BrianiEzzellland EdgarLampent, The
Georgetown Company.




