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The City of Portland  
covers 135 square miles 

18 square miles of rooftops 

15 square miles of streets 

12 square miles of parking lots 



Portland’s Green Infrastructure 
• Portland overview 
• History 
• Projects 
• Monitoring & Maintenance 
• Partnerships 
• Future 
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Portland | Monthly Rainfall 
Average = 38 in (970 mm) / yr 

Vs. ~17in / yr in Denver 
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Portland | Rainfall Events (1983-2012) 

66% are < .50 in (13 mm) 



Portland | Snow 

Portland average 4.5 in / year 
 
Denver average 55 in/year SW 4th & College 



 

 

 

 

 

Portland 
Watersheds 



Portland 
Sewer Systems 

Combined 

Separated 



Portland | Soils 
– Eastside 

• 6 ft. of silt, 
grading into 
sand and 
gravel 

• typical 
percolation 
rates = 1-2 
in/hr 



Portland | Soils 
– Westside 

• silt, 
sometimes 
over fragipan 

• typical 
percolation 
rate <= .50 
in/hr 



Early Private Property Projects (1989 – 1996) 

Liptan garage (1996) OMSI Parking Lot Swales (1992) 

Green History | Private Property 

– opportunity driven 
– impending water quality regulations 



Portland’s 20-Year CSOProgram 
1991 – 2011 ($1.4 Billion) 

• Three Major Components 
– Cornerstone (Green Stormwater) Projects – Reduced CSO 35% 
– Wet Weather Treatment at Wastewater Treatment Plant (Works) 
– Tunnel Collection, Storage, Pumping 

• Columbia Slough Tunnel & Influent Pump Station  
• West Side Willamette River CSO Tunnel & Pump Station – Phase I 
• East Side Willamette River CSO Tunnel  & Pump Station – Phase II  

• On-going CSO Reduction:  Green Stormwater Infrastructure 



CSO Reductions Required & Achieved 
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West Side Willamette 
River Program

East Side Willamette  
River Program

Cornertone Projects 
(Green Stormwater Infrastructure)
& Columbia Slough Program

General Sewer System 
Improvements & 

Expansion

Beginning CSO 
Volume:  6.0 billion 

gallons per year

96% Reduction of 
CSO Volume over 

20 years



CSO Program Costs thru 
2011 
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Infrastructure 



Combined Sewer Overflow 
(CSO) Program 

• 1991 – 2011 
• control 6B gallons of 

overflow volume each 
year 

• total cost ~ $1.4B 

Green History | CSO Program 

Post-2011 CSO Facilities Plan 
• another 600 acres managed by 2050 
• largely through green infrastructure  



Green History | Roof Downspouts 

Residential roof downspouts 
disconnected from the combined sewer 



Green History | Roof Downspouts 

– Over 56,000 disconnected 
downspouts at over 26,000 
residential homes 

– Annual volume reduction 
estimated at almost 20% 

– Cost of $13M (operational 
/capital) saved $300M in 
Capital Cost 

– Required significant building 
code changes and assurances 
of safe places to discharge 

Downspout Disconnection 
Program (1993-2011) 



– Applies to new 
development and re-
development 

– Public & Private 
– triggers: 

• new or redirected 
impervious area > 500 
Square Feet 

Green History | 
Stormwater 

Management Manual 
(1999) 



Requirements: 
– retain as much runoff 

on site as possible 
– control peak flows 
– use green 

infrastructure 
whenever possible 

– design storms 
• 10-yr Storm (~3.2 in) 
• Water Quality Storm  

(0.83 in) 

 

Green History | 
Stormwater 

Management Manual 
(1999) 



– design guidelines & drawings 
– sizing tools (spreadsheets) 

Green History | Stormwater 
Management Manual 



– private facility O&M filed with the county 
– enforcement actions are difficult and rare 

Green History | Stormwater 
Management Manual 



– Water Quality Friendly Streets (2000) 
• working with developers on right-of-way solutions 

 
– Sullivan / Stark / Holladay (2002) 

• combined sewer predesign incorporate some green 
infrastructure 
 

– Sustainable Stormwater Management Division 
formed (2002) 

• multi-discipline: engineering, landscape 
architecture, environmental science, planning 

• technical assistance, design, outreach, monitoring 
 

– EPA Innovative Wet Weather Grant (2002) 
• $3.4M for innovative GI projects 

 

Green History | Early Integration 



• Watershed 
Management Plan 
(2005) 
 
– Watershed Health Goals: 

• Hydrology 
• Water Quality 
• Physical Habitat 
• Biological Communities 

 
 

– currently developing the 
Watershed Health Index 

Green History | Watersheds 



– City Green Building Policy (2005) 
• City funded construction must meet energy & 

environmental design (LEED) requirements 
• ecoroof must be considered 

 
– Tabor to the River (2006) 

• very large green+grey combined sewer basin 
project 
 

– Green Street Policy (2007) 
• consider incorporating Green Streets into all City 

funded right-of-way projects 
• % for Green 

Green History | Full Speed Ahead 



• funded by a stormwater 
rate increase (0.1%) 

 

• $50 million for… 
– 200+ green streets 
– 80,000+ private / public 

trees 
– 43 acres of ecoroof 
– invasive species removal 

on 7,500 acres 
– land purchase 400 

hectares 
– removal of 9 culverts Culvert Removal

Invasive Species 
Removal

Ecoroofs

Green Streets

Trees

Land Acquisition

Green History | Grey to Green (2008-13) 



• Private Property Retrofit Program (2009) 
 
– partner with private property owners to implement 

stormwater retrofit projects that contribute to T2R flow-
removal goals 

– budgeted for $6 / SF; early projects ~ $5 / m2 
 

Green History | PPRP 

Dara Apts Terrazzo  Nuestra Cocina 



– Clean River Rewards (2006-) 
• up to a 35% stormwater fee 

reduction 
 

– Ecoroof Incentive (2008-2013) 
• up to $5 / SF 

 
– Treebate Program (2008-) 

• reimburse up to 50% of the cost of 
private property trees 
 

Green History | Incentives 



Green Streets 
~1,300 green streets 

managing 120 acres 
impervious area 
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Facilities | Green Streets 



N Willamette & Denver (2005) 

Green Streets | Swales 



N Willamette & Denver (2006) 

Green Streets | Swales 



Swan Island (N Channel Ave) 

Green Streets | Swales 



SW 12th & Montgomery (2004) 

Green Streets | Planters 



SW 12th & Montgomery (2005) 

Green Streets | Vegetated Planters 



SE Water Ave 

Green Streets | Mechanical Planters 



NE Davis & 7th 

Green Streets | Planters 



NE Sandy & Davis (2006) 

Green Streets | Basins 



NE Sandy & Davis (2007) 

Green Streets | Basins 



NE Siskiyou & 35th  (2002) 

Green Streets | Curb Extensions 



NE Siskiyou & 35th  (2003) 

Green Streets | Curb Extensions 



NE Fremont & 131st 

Green Streets | Curb Extensions 



NE Everett & 16th 

Green Streets | Curb Extensions 



Multnomah Village (SW Troy & 35th) 

Green Streets | Curb Extensions 



Facilities | Private Property 

~3,000 facilities total 

• ecoroofs 

• swales 

• planters 

• basins 

• ponds 



Facilities | Ecoroofs (2013) 

~ 370 Ecoroofs, 20 Acres 
~150 Roof Gardens, 17 Acres 
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Facilities | Ecoroofs 

~ 420 Ecoroofs 
23 Acres 

(Project end of 2014) 



Hamilton Apartments (new, 1999) 

Facilities | Ecoroofs 



Multnomah County Building (retrofit, 2004) 

Facilities | Ecoroofs 



Portland Building (retrofit, 2006) 

Facilities | Ecoroofs 



NE Dekum & Durham 

Integrated Landscapes 



Holman Pocket Park 

Green Streets | Integration 



PCC Climb Center 

Green Streets | Integration 



Oregon Zoo Parking Lot 

Private Property | Swales 



BES Lab, 1997 

BES Water Pollution Control Lab 

Private Property | Swales 



Boys & Girls Club 

Private Property | Basins / Rain Gardens 



Mt Tabor School Rain Garden 

Private Property | Planters 



Epler Hall – Portland State University (2003) 

Private Property | Planters 



Ed Bennedict Skate Park 

Private Property | Planters 



East Holladay Park Parking Lot 

Private Property | Pervious Pavement 



Youth Hostel – SE Hawthorne 

Private Property | Harvesting 



Private Property | Green Stormwater Wall 

Portland Expo Center 



PCC Climb Center RiverEast 

Café au Play 

Facilities | Private + Public 



Tabor to the River (T2R) Program 



    Tabor to the River (T2R) 



2000 Pre-Design  
Recommendation 

All Pipes 

    T2R | 2000 Pre-Design 



Pipes + Green 

    T2R | 2006 Pre-Design 
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• 500 green street facilities 
• 81,000 feet of poor condition pipe 

replaced 
• 3,500 street trees 
• Private Property Retrofit Program 

(~5.4 acres) 
• Invasives removal & native planting 
• Community partnerships, public 

outreatch / education / involvement 

    T2R | Overview 



Tryon Creek Headwaters Project 



Tryon Creek Headwaters Project 

1939 



Tryon Creek Headwaters Project 



Tryon Creek Headwaters Project 

2004 



Raingarden 

Creek Restoration 

Daylit Creek 

Ecoroof 

Wetland  
Improvement 

Street Removed 

Tryon Creek Headwaters Project 



Creek 

Tryon Creek Headwaters Project 

2008 

Ecoroof 

Green 
Streets 

Planters Pervious 
Pavement 



Tryon Creek Headwaters Project 

Daylit creek through the complex 



 

Solar hot Water and photovoltaics on Village Ecoroof 

Tryon Creek Headwaters Project 



Tryon Creek Headwaters Project 

Raingarden 



Tryon Creek Headwaters Project 

Raingarden 



Monitoring 



Summary Report 
– Peak Flow Reduction 
– Flow Volume Reduction 
– Groundwater 
– Facility Soils 

 

Monitoring | Results 



Maintenance 



• Public Facilities 
– Bureau of Environmental Services is 

responsible 
– public facilities built by private developers 

have a 2-year warranty period 
• Private Property 

– property owners are responsible 
– recorded on the deed 
– infrequent City inspection 

Maintenance | Responsibility 



• Primary Tasks 
– weeding 
– trash removal 
– sediment removal 
– watering (first two years) 
– plant replacement 

Maintenance | Green Streets 



• Startup / Warranty Period (first two years) 
– ~ $3 / SF / year 

• ~ $750 / year for a typical green street (~ 250 SF) 
– most crucial task: summer watering  

Maintenance | Green Street Costs 



• Long-term (after two years) 
– ~ $1.75 / SF / year 

• ~ $400 / year for a typical green street 
– 4 visits per year (some monitoring, some to 

perform work) 
– $550,000 forecast for 2015 
– funding is an ongoing issue 

Maintenance | Green Street Costs 



• Green Street Stewards 
– six month pilot program (2010) 
– began citywide in 2011 

• 111 Stewards have adopted 232 facilities 
– provides training for basic maintenance 
– not allowed: 

• plant replacement 
• pruning 
• sediment removal 

Maintenance | The Future 



• Intergovernmental Agreement approved by 
City Council for $500,000 over 3 years: 

 

– broad application across multiple disciplines 
– student-led projects 
– Stormwater Management Manual support 

• Independent review of proprietary stormwater 
treatment devices 

Partnerships | Portland State Univ. 



• Metro Regional Stormwater Group 
– monthly meetings with: Clean Water Services, 

City of Gresham, Clackamas WES, Port of 
Portland, City of Lake Oswego 

 
• State of Washington 

– Seattle Public Utilities 
– Washington State University Extension 

Partnerships | Regional Exchange 



Partnerships 



• Green infrastructure integrated into City wide 
planning: 

 

– System Plan 
• long-term facilities plan for stormwater & combined 

Into the Future 



• Green infrastructure integrated into City wide 
planning: 

 

– City Greenways, Green Connectors         
(The Portland Plan) 

• multi-modal streets that connect schools, parks, and 
natural features 

Into the Future 



• Green Connector 

• integrate needs of: 
» pedestrians, cyclists, freight, business 

owners, stormwater management 

Into the Future | Clay Street 



Into the Future | Clay Street 



SE 12th & Clay 

Into the Future | Clay Street 



RiverEast  

Into the Future | Clay Street 



• Green infrastructure integrated into City wide 
planning: 

 

– Climate Action Plan 

Into the Future 



• Green infrastructure integrated into City wide 
planning discussions: 

 

– Eco Districts 
• neighborhood scale,  

smart growth and urban  
design 
 

– Portland Green Factor 
• Performance based  

landscape code for  
integrated landscapes 

Into the Future 



?? Questions ?? 
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