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Summary

Buildings that use their landscaping as 
stormwater management (in lieu of 
conventional tanks)

or…

If you’ve gotta do SGF, get the most out of it.



Overview

Introduction
Why Urban Greening and Civil 
Engineering?

Seattle Green Factor
LEED Site Credits
Natural-Systems Drainage Design
Case Studies
Evolutions



Architecturally Focused Civil Engineering



Architecturally Focused Civil Engineering



LEED Frontline Consultant



LEED ScoreCard



STOP!
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Common Approach to Urban Development

Pre-Settlement
Conditions

Historical Urban
Development

Common 
Redevelopment



“Right building…wrong site…wrong building”
or 

“LEED Platinum with no site credits?”

LEED Frontline Consultant



A Joint Obligation 



Urban Green



Site Hydrology and Urban Development

Pre-Settlement Conditions Historical Urban Development

Urban Green



Combined Sewer Journey



Stormwater Management 101



Green Roof Stormwater Benefits

Volume 
Reduction:
Community
Benefit

Rate
Reduction:
Developer
Benefit

Other:
Temperature
Water Quality



Leveraging “Mother Nature” Management

Greenery
Soil
The Elements



Forget the Property Lines

60% Private/40% Public
Sidewalks = 30% increase



Urban Greening Funding Sources



Berlin Green Roofs and More



“Tango” Project in Malmo, Sweden
“Green Space Factor” = 0.50



Seattle Green Factor



Berlin Biotope Area Factor



Berlin Biotope Area Factor (BAF)



Roof and other non-permeable
21,600 sf2

Vegetation on ground
12,960 sf2

Semi-
permeable
8,640 sf2

Example BAF Calculation

Roof, non-permeable: 0

Semi-permeable: 0.5

Vegetation on ground: 1

BAF= (21,600x0 + 12,960x1+ 8640x0.5)/43,200 = 0.40
Compare to Minimum Target Level (e.g. 0.50)

Weighting FactorsSample Project - Total Site Area 43,200 sf2



Theoretical BAF Result





Example Audit – Seattle Central Library

BAF = 0.12



Seattle Green Factor – A Landscaping 
Requirement



Seattle Green Factor



Example of Layering Factors

SGF Factor

Component Cumulative

Base 0.70 0.70

Irrigation Bonus 0.10 0.80

Visibility Bonus 0.10 0.90

Trees 0.22 1.12

Shrubs 0.48 1.60



Comparison of Factors and ROM Costs

SGF Factor

Base Max $/sf $/point

Stormwater Planter 0.70 1.00 20 20.00

Green Roofs 0.70 0.70 10 14.29

Green Walls 0.70 0.80 11 13.75

Permeable Pavers 0.60 0.60 5 8.33

Green on Ground 0.70 1.12 5 4.46

Green on Ground 0.70 1.60 7.5 4.69



Seattle Green Factors

0.17 – Seattle Central Library 0.07 – Interurban Exchange 3

0.47 - SLU Discovery Center0.12 – Alcyone Apartments



SGF/BAF Comparison

SGF/ BAF Comparison for Recent Projects

0.00

0.10

0.20

0.30

0.40

0.50

0.60

Int
eru

rba
n E

xc
ha

ng
e 3

Sea
ttle

 C
en

tra
l L

ibr
ary

Alcy
on

e

Sea
ttle

 C
ity

 H
all

SLU
 Pres

en
tat

ion
 C

en
ter

Fa
ct

or

BAF
SGF



Getting to 0.30

Shortfall Green on Ground Green Roof

"numerator" sf $ sf $

Interurban Exchange 3 10,128 6,330 47,475 14,469 144,686 

Seattle Central Library 7,735 4,834 36,258 11,050 110,500 

Alcyone 6,233 3,896 29,217 8,904 89,043 

Seattle City Hall 3,921 2,451 18,380 5,601 56,014 



LEED Site Credits



Sustainable Site Credits
SSp1:  Construction Activity and Pollution Prevention
SSc1:  Site Selection 
SSc2:  Development Density and Community Connectivity 
SSc3:  Brownfield Redevelopment
SSc4:  Alternative Transportation
SSc5:  Site Development
SSc6:  Stormwater Management
SSc7:  Heat Island Effect
SSc8:  Light Pollution Reduction 



SSc5: Site Development
Formerly known as “Reduced Site Disturbance”
5.1: Habitat
5.2: Open Space
Only LEED credits directly related to site greening
Green roofs count now (if getting SSc2)
Ped hardscape = openspace (if getting SSc2)
First of several credits demanding a site definition
Suburban/Urban tension



Glossary

LEED:  “Site Area” = “synonymous with 
property area”
LEED:  “Property Area” = “The total area 
within the legal property boundaries of a site 
and encompassing all areas of the site, 
including constructed areas and non-
constructed areas.”
Clear?   Not necessarily!



Suburban Sites



Urban Sites



SSc5:  Site Development Summary  

Hard to inturpret for urban projects
Easy to give up on
Contributes to the problem of high 
performance buildings on low performance 
sites
Needs improvement!



SSc7.1:  Heat Island Effect:  Non-roof

Urban site definition…sidewalks



Pavement Culture



SSc7.2:  Heat Island Effect:  Roof

Green roofs still count
But so do certain non-green roofs



SSc6:  Stormwater Management

6.1: “Quantity Control” (rate and volume)
6.2: Quality Control



The Volume Conundrum or the Infiltration 
Fallacy

6.1 is not a gimme due to its volume 
requirement
Rate is almost always regulated; Volume is 
almost never regulated
LEED is infiltration-centric
Good infiltration is hard to come by



Tumwater Office Building



Tumwater Office Building



Tumwater Office Building



Tumwater Office Building



Tumwater Office Building

http://www.ga.wa.gov/RES/TOB/images/progress/05-05-B.JPG


Other Infiltration Projects

Hmm…



Hydrologic Processes



SSc6.1:  Quantity Control Summary

Reducing Volume is a good thing
Infiltration is not always available
Other volume reduction strategies also heal 
the hydrologic cycle
These need to be rewarded; if not they will 
not be implemented



SSc6.2:  Quality Control

Code compliance gets this credit
Combined sewer doesn’t count
This credit can be yours for $20,000!



Natural Drainage Systems



Stormwater Management 101



Drainage Code Site Definition



Green Roof Stormwater Benefits

Volume 
Reduction:
Community
Benefit

Rate
Reduction:
Developer
Benefit

Other:
Temperature
Water Quality



Seattle Flow Control Manual



Green Roof Modeling Tool



Scandinavian Green Roof Institute 



Test Plot Configuration



Evaluation Plot



Diverse Locations in Downtown Seattle



Installation Day – February 2005



Volume Reduction



Runoff Reduction Rebound



Soil Moisture Shedding



Green Roof
GR Only Total Project

Roofscapes 6" 53% 20%
Optimal 6" 100% 45%

Detention Reduction

Stormwater Detention Reduction

Green Roof Detention Reduction

GR Only Total Project

Roofscapes 6" 53% 20%

Optimal 6" 100% 45%



Green Roof Evaluation Summary

Volume reduction exceeded expectations
Detention reduction smaller than hoped
Permitting ready
Lacking applicants
We’re still not building green roofs in 
Seattle!



Top 10 Green Roof Cities for 2006
1. Chicago, IL
2. Washington D.C.
3. Wildwood Crest, NJ
4. Dulles, VA
5. Kansas City, MO
6. Phoenix, AZ
7. Milwaukee, WI
8. New York, NY
9. Portland, OR
10. Columbus, OH

Based on square footage installed in 2006.  Source:  Green Roofs for Healthy Cities



Storm Water Planters



Storm Water Planters



Self Mitigating Sidewalks



Self Mitigating Sidewalks



From Green Streets to Eco-Streets



SEA Streets



SEA Streets



SEA Streets



SEA Streets



Washington D.C. Canal Park



Washington D.C. Canal Park



[collect] [celebrate] [convey]

Washington D.C. Canal Park



canopy 
layer

composite

site hydrology

boardwalk, sidewalks
and plazas

lawn and 
filtration gardens

Washington D.C. Canal Park







Project Case Studies



South Lake Union Discovery Center



South Lake Union Discovery Center



South Lake Union Discovery Center



South Lake Union Discovery Center



South Lake Union Discovery Center



South Lake Union Discovery Center



Cascade Park







South Lake Union Discovery Center



Discovery Center Summary

SGF - 0.468

LEED 6.1 - Yes

LEED 6.2 - Maybe

Detention - All Natural for New Development



Veer Lofts



Streetscape Studies



Final “Site” Plan:  Self Mitigating Building



Veer Lofts Summary

SGF - 0.161

LEED 6.1 - No

LEED 6.2 - No

Detention - All Natural



The Sedona



Two Distinct Streetscape Languages













Self Mitigating Building with Eco-street



The Sedona Summary

SGF - 0.49

LEED 6.1 - Yes

LEED 6.2 - Maybe

Detention - All Natural



Colman Center



Colman Center



Original Landscape Vision



SMB with Urban Eco-Street







Colman Center Summary

SGF - 0.322

LEED 6.1 - Yes

LEED 6.2 - Maybe

Detention - All Natural







RIGHT-OF-WAY TO BE VACATED SHOWN IN YELLOW



EXISTING STREETS TO BE VACATED NEW STREETS AND OPEN SPACE

STREET WIDENING - VOLUNTARY DEDICATION

PRIVATE SIDEWALKS AND PLAZAS AVAILABLE TO 
THE PUBLIC 24 / 7
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COMPOSITE LANDSCAPE PLAN / ROOF PLAN



Tree Box Filter (Root Canal)



Baseline SGF

Distribution of "Baseline" SGF = 0.116

26%

36%

11%

12%

1%

1%

9%
4% Greenery-S/C

Greenery-Res
Shrubs
Trees
Tree Preservation
Water Features
Water Use Bonus
Visibility Bonus



Distribution of 0.30 SGF

Item SGF Portion

Component Cumulative

Baseline 0.116 0.116 39%

Permeable Paving (35,860 sf) 0.049 0.165 16%

Green Walls (18,908 sf) 0.030 0.195 10%

Additional Visibility Bonus 0.004 0.199 1%

Green Roof (65,000 sf) 0.101 0.300 34%



Distribution of Cost  for Items Beyond Baseline

$179,300.0 , 
17%

$650,000.0 , 
63%

 $207,988.0 , 
20%

Permeable Pavement
Green Roof
Green Wall

Distribution of 0.30 SGF



Adding Neighborhood Streets

Item SGF Portion

Component Cumulative

Baseline 0.116 0.116 39%

Permeable Paving (35,860 sf) 0.049 0.165 16%

Green Walls (18,908 sf) 0.030 0.195 10%

Additional Visibility Bonus 0.004 0.199 1%

Green Roof (20,000 sf) 0.032 0.231 11%

Neighborhood Streets (20,000 sf) 0.069 0.300 23%



Revised Distribution

Distribution of Cost  for Items Beyond Baseline

$179,300.0 , 
24%

$200,000.0 , 
27%

 $207,988.0 , 
29%

 $150,000.0 , 
20%

Permeable Pavement
Green Roof
Green Wall
Neighborhood Streets



Dearborn Street Summary

SGF - 0.3

LEED 6.1 - Yes

LEED 6.2 - Yes

Detention - Some Natural/Some Conventional



Evolutions

Serving the building and the street (40% of the land 
is being ignored)
City Street Retrofits
Incentives for Distributed Infrastructure
SGF Improvements

Permeable paving
Rain garden bonus
Mid-sized shrubs

Coming to Other Zones
More High Performance SGF Projects



Back to Basics

Drew Gangnes, P.E.
dag@mka.com
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