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Why Do We Need To Retrofit With Green Infrastructure?

Portland’s First Retrofit Projects

Thinking Beyond The Water: Putting The Green
Back Into Green Infrastructure

Start Small, Think Big




Why Retrofit?
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Natural Landscape
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Google Earth
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Natural Landscape
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Urbanization

Houston, Texas
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Natural Landscape
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Photo: Google Earth

Sub-Urbanization

California Central Valley
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Photo: Kevin Robert Perry

The Urban Street Stormwater System

Impervious, Little or No Landscape
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The Natural Stream Stormwater System

Pervious, Considerable Landscape System
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The “Green Street” Stormwater System

Pervious, Integrated Landscape System




“Toolbox”
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Portland’s First Retrofit Projects
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NE Siskiyou Green Street

Portland, Oregon
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NE Siskiyou Green Street

Portland, Oregon
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NE Siskiyou Green Street

Portland, Oregon
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NE Siskiyou Green Street

Portland, Oregon
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NE Siskiyou Green Street

Portland, Oregon
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SW 12th Avenue Green Street

Portland, Oregon
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SW 12th Avenue Green Street

Portland, Oregon
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SW 12th Avenue Green Street

Portland, Oregon
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Photo: Kevin Robert Perry, City of Portland

SW 12th Avenue Green Street

Portland, Oregon
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SW 12th Avenue Green Street

Portland, Oregon
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Photo: Kevin Robert Perry

Avenue Green Street

Portland, Oregon
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Illustration: Nevue Ngan Associates

NE Sandy Boulevard Rain Gardens

Portland, Oregon
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NE Sandy Boulevard Rain Gardens

Portland, Oregon
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NE Sandy Boulevard Rain Gardens

Portland, Oregon
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NE Sandy Boulevard Rain Gardens

Portland, Oregon




Logus Road Green Street

Milwaukie, Oregon
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Logus Road Green Street

Milwaukie, Oregon
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Logus Road Green Street

Milwaukie, Oregon
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Logus Road Green Street

Milwaukie, Oregon



Site Plan SW Montgomery Green Street

Connecting the West Mills to the Willamette River
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The “Stormwater Spine” >W Montgomery Green Street

Connecting the West Mils to Willamette River

© Stormwater Bridges © “Curbless” Street Profile @ High-Density Planting © Simple and Shallow © A Comtinuous Theme
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Smith Memorial Student Union Plaza

Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Photo: Kevin Robert Perry, Nevue Ngan Associates

Smith Memorial Student Union Plaza
Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Smith Memorial Student Union Plaza

Portland, Oregon
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Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Urban Center Plaza Stormwater Retrofit

Portland, Oregon




Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Photo: Kevin Robert Perry, Nevue Ngan Associates

Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Photo: Kevin Robert Perry, Nevue Ngan Associates
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Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Urban Center Plaza Stormwater Retrofit

Portland, Oregon
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Portland, Oregon




Thinking Beyond the Water
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“One of the primary impacts of stormwater is
related to the increased volumes of surface
runoff that are a direct result of increased
impervious surfaces in urbanized watersheds...”

EPA NPDES Program

“Three Keys to BMP Performance”
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Photo: www.freese.com

Conventional Stormwater Solution

A focus on water volume removal: “Plants over a Pipe Solution”
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Photo: Kevin Robert Perry, ASLA

Highly Engineered, Deep, and Concentrated

Too much focus on water volume removal




Source: lifeblog79.blogspot.com
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Decentralizedatural Capture Approach

Stormwater Flow
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Widespread and shallow stormwater facilities captures
stormwater using decentralized management approach

The amount of stormwater runoff volume is
distributed frequently amongst stormwater facilities

Concentrated Capture Approach
Stormwater Flow
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A small and deep stormwater facility captures stormwater
using a concentrated management approach

The amount of stormwater volume runoff is concentrated
towards one downstream stormwater facility
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Create More Landscape In The Public R.O.W
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Create More Landscape In The Public R.O.W




Los Angele's

Photo: Kevin Robert Perry, ASLA

Create More Landscape In The Public R.O.W
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Photo & Design: Hood Design Studio, LLC

Create More Landscape In The Public R.O.W



Barcelona

Photo: www.actfortransit.org

Create More Landscape In The Public R.O.W
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Look to the Urban Landscape As A Design Model

The Micromanagement of Stormwater



Photo: Kevin Robert Perry, ASLA

Look to the Urban Landscape As A Design Model

Nature is Fighting Back




Photo: Kevin Robert Perry, ASLA
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Accidental Pervious Surface

A crack in the asphalt accepts roof stormwater runoff
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Accidental Pervious Surface

A crack in the asphalt accepts roof stormwater runoff
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Photo: Kevin Robert<Perry, ASLA

Accidental Pervious Surface
A 100-year old street. Is this street failing?
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o: Kevin Robert Perry, ASL
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it wants to be perv

Accidental Perv

Nature is telling us that

IOUS



Photo: Kevin Robert Pekry, ASLA_
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Accidental Pervious Surface

Nature is telling us that it wants to be pervious




Photo: Kevin Robert Perry, ASLA

Accidental Pervious Surface

It can be beautiful
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Accidental Pervious Surface

Vegetation growing between the street and gutter intercepts runoff
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Photo: Adria Goula
Design: Lola Domenech

Formalized Pervious Surface

A Bold Streetscape Example from Barcelona, Spain



Proposed

Image: Kevin Robert Perry/Ray Papa

Formalized Pervious Surface
NW Kennedy Street Design Competition




Photo: Kevin Robert Perry, ASLA
Design: ASLA Green Roof, Washington DC - Michael Van Valkenburgh

Formalized Pervious Surface
A Walkable Surface Over Vegetation



Start Small, Think Big
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UC Davis California Avenue Rain Garden:

A Simple and Cost Effective Student Green Infrastructure Project



Reduce Irrigation Use

Manage Stormwater Runoff
Provide Hands-on Learning for Students

Demonstrate Simple & Cost Effective Green Infrastructure

Integrate the Project into Larger Campus Retrofit Efforts



Photo: UC Davis

Project Location

California Avenue @ Robbins Hall



Photo: Kevin Robert Perry, ASLA

Project Location

California Avenue @ Robbins Hall



1,000 SF

Turf Removal
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Photo: Kevin Robert Perry, ASLA

Project Location

California Avenue @ Robbins Hall
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Peter Shields Avenue

California Avenue
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Photo: Kevin Robert Perry, ASLA

Project Concept Plan

California Avenue @ Robbins Hall




Pe’reir J. Shie

California Avenue Green Street Concept Plan

One of Many Projects Envisioned



/

|
_

Photo: Kevin Robert Perry, ASLA

Before Conditions

Thirsty Lawn, Low Plant Diversity
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Before Conditions

Thirsty Lawn, Low Plant Diversity
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9,000 SF

Photo: Kevin Robert Perry, ASLA

Before Conditions

Stormwater Runoff From Street, Sidewalk, and Plazas



Photo: Kevin Robert Perry, ASLA

Before Conditions

Stormwater Runoff From Street, Sidewalk, and Plazas
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Photo: Kevin Robert Perry, ASLA

Construction

Layout the Grass Removal Boundary
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Construction

Define the Grass Removal Boundary
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Construction

Removal of Lawn Progress
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Construction
Rain Garden Grading
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Construction
Rain Garden Grading
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Construction
Rain Garden Grading
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Photo: Kevin Robert Perry, ASLA

Construction

Drip Irrigation System Installation
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Construction

Drip Irrigation System Installation
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Construction

Paver Walkway Installation
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Construction

Paver Walkway Installation
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Construction

Phase | Plant Installation
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Construction

Phase | Plant Installation and Mulching
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Photo: Kevin Robert Perry, ASLA

Construction
Phase | Plant Installation and Mulching
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Photo: Kevin Robert Perry, ASLA

Construction
Keeping Plants Alive Over Summer 2015!
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Photo: Kevin Robert Perry, ASLA

Plant Establishment

Keeping Plants Alive Over Summer 2015



Photo: Kevin Robert Perry, ASLA

Plant Establishment

Ready for El Nino!




Photo: Kevin Robert Perry, ASLA

Trench Drain Installation
UC Crews Cut the Street Curb Making the Project “Active”
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Photo: Kevin Robert Perry, ASLA

Trench Drain Installation
UC Crews Cut the Street Curb Making the Project “Active”
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Trench Drain Installation

UC Crews Install New Trench Drain From Curb




Photo: Kevin Robert Perry, ASLA

Project Completion
First Rainfall is Captured by the Trench Drain
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Project Completion
First Rainfall is Captured by the Trench Drain
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Photo: Kevin Robert Perry, ASLA

Project Completion
First Rainfall is Captured by the Trench Drain




Photo: Kevin Robert Perry, ASLA

Project Completion

Project is Infiltrating Stormwater Very Effectively
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Photo: Kevin Robert Perry, ASLA

Project Completion

Plant Material Is Thriving



Photo: Kevin Robert Perry, ASLA

Project Completion

A Great Campus Demonstration Project!
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Photo: Kevin Robert Perry, ASLA

Project Completion

A Great Campus Demonstration Project!
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Project Completion

A Great Campus Demonstration Project!
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Start Small, Think Big



Urban Rain ‘ Design

Kevin Robert Perry, ASLA

kevin@urbanraindesign.com
www.urbanraindesign.com
(503) 928-5522



