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Vision for greenways and habitat
areas, Portland 2035 Comprehensive
Plan (2016)

PROJECT 3
ENHANCING Green Networks and Fabric

In this project, we will look into the future and make propositions for im-
proving the quality, connectivity, and functioning of the green networks
and fabric in your study area. This is an individual project.

Learning objectives

e Learn to think in planning and design terms— respond to the analysis
of the study area with future propositions that will repair and improve
on the existing conditions

A. SITE-WIDE PROPOSITION

Responding to your team’s diagnosis of your study area, and the ideas
for improvements from Project 2, each individual will make site-wide
propositions for how to make significant improvements to the green
networks and fabric of your study area. Feel free to discuss this with
your team and coordinate your proposals.

¢ What strategies can be undertaken to improve the quantity and qual-
ity of the green network?

e What are the opportunites to improve the connectivity between the
green patches in your study area?

+ Anything else you wish to recommend...

POLICY CONTEXT:

Situate your propositions in the relevant policy context. Find at least
three municipal goals, objectives or targets that your propositions sup-
port and help to accomplish (for example, the City’s Goal 7 in Vanplay
Restore Vancouver’s Wild Spaces, or the target that everyone should be
within a 5 minute walk of nature is another). See the lists of policy docu-
ments below.

Clearly list these goals or targets and state how your propositions help
to accomplish them.

DIAGRAM:

Create a diagram to explain your ideas. i.e. represent your site-wide
propositions as one or more diagrams on a map(s) of your study area.
Diagrams should include clear graphics with legends.

Briefly explain the main concepts in the diagram.
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PROJECT 2

Background information

Analysis:
Issues &

opportunities

PROPOSITIONS

Girling 1980 from Halprin’s RSVP Cycles 1974
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GREEN INFRASTRUCTURE

TODAY:
Why green infrastructure?

Define green infrastructure
Gl Principles & tools

Vancouver’s IRMP

Jeffrey L. Bruce, Landscape Architect



South Los Angeles



ROAD, TRANSPORTATION IMPACTS

> 25% of land area of cities is road infrastructure

IMPACTS of road infrastructure and
transportation sector:

e GHG emissions + climate change

e air pollution- particulates

e noise pollution

e water pollution

e broad ecosystem impacts on waterways

e habitat fragmentation

US Environmental Protection Agency



WATER: CONVENTIONAL URBAN “STORMWATER” MANAGEMENT

NATURAL | URBANIZED
HYDROLOGY

Keep the city dry at all costs!
Get the water out of town!

“stormwater” = waste
Girling & Kellett 2005, p. 123



CONVENTIONAL URBAN “STORMWATER” MANAGEMENT

Image by Ruhnd Design (from web)



CONVENTIONAL URBAN “STORMWATER” MANAGEMENT

Disrupts natural hydrology

Damages stream structure and
aquatic habitat

Sends polluted water to
streams, lakes, rivers

Seals water out of the ground,
drying up groundwater

cleanwatercampaign.org


http://cleanwatercampaign.org

STREETS

~25% total urban land area

50% total impervious surfaces

50% total urban runoff

65% total urban (water) pollutants

Portland Bureau of Environmental Services

Typical urban pollutants:
Suspended solids

Phosphorous

Nitrogen

Fecal coliform

E. Coli

Hydrocarbons

Cadmium
Copper
Lead

Zinc
Chlorides
Insecticides
Herbicides



<10% runoff

>90% runoff

Green Streets, Portland Metro



WHAT IS GREEN INFRASTRUCTURE?



GREEN INFRASTRUCTURE:
Multiple meanings

Green networks?
OR
Greening gray infrastructure?

OR

The urban forest?



INFRASTRUCTURE = the system of public works of a [city] Miriam webster

i.e. transportation networks, water supply, sewage
treatment, power networks- gray infrastructure

Austin: foundational systems of a city
interconnected by networks

“GREEN” = systems that provide ecosystem services

all urban vegetation, and functioning “natural” hydrology
GREEN

INFRASTRUCTURE = green infrastructural systems



1) GREEN INFRASTRUCTURE: EVERYTHING GREEN?

ASLA on Green Infrastructure:

Green infrastructure covers everything from parks to
street trees and green roofs to bioswales -- really anything
that helps absorb, delay, and treat stormwater, mitigating
flooding and pollution downstream



2) Greening the
GRAY INFRASTR

UCTURE

“by greening our gray infrastructure

(buildings, road
etc.)— effective
between t

s, bridges, pipelines,
y softening the lines
ne human-made and

natural environments— we can
create urban systems that serve
human needs and protect and
restore environmental quality.”

Steve Nicholas,

City of Seattle Office of Sustainability

Crown Street, Vancouver


http://www.djc.com/news/en/11135643

2) Greening the GRAY INFRASTRUCTURE

UACDC Low Impact Design Manual 2010



3) GREEN INFRASTRUCTURE: PERFORMS ECOSYSTEM FUNCTIONS

“a continuous network of
corridors and spaces, planned and
managed to sustain healthy
ecosystem functions” ...to
generate human benefits

l.e. ecosystem services



3) GREEN INFRASTRUCTURE: PERFORMS ECOSYSTEM FUNCTIONS

US Environmental Protection Agency

“Green infrastructure [strategies]
infiltrate, evapotranspire, capture
and reuse rainwater...to maintain

or restore natural hydrologies.”

“green infrastructure practices
include rain gardens, porous
pavements, green roofs, infiltration
planters, tree [planting] and
rainwater harvesting”

Crown Street, Vancouver



4) GREEN INFRASTRUCTURE: PROVIDES ECOSYSTEM SERVICES

ECOSYSTEM
FUNCTIONS
= FECOSYSTEM
= SERVICES
HUMAN
ECOSYSTEM PHYSICAL &
HEALTH PSYCHOLOGICAL
HEALTH

Austin’s model adapted by Girling



URBAN FORESTS: PART OF GREEN INFRASTRUCTURE



ELEMENTS of GREEN INFRASTRUCTURE (Austin)

Types  Scale/function

networks
NECESSARY:
connectivity between green spaces
performing multiple functions
fabric

Austin 2014, page 7/



ELEMENTS
by
SCALE

More human-
oriented

d

<

More ecosystem-
oriented

Girling & Kellett page 58

Lot

Block

Street

Neighbourhood

Community

Region

Court

Yard

Play lot

Common land
Pocket park

Right of way
Median

Planting strip
School yard
Neighbourhood park
Playground
Drainage way
Community park
Play fields
Greenway

Golf course
Regional park
Conservation area
Rivers, lakes
Oceans



AUSTIN’S GREEN INFRASTRUCTURE

GREEN NETWORKS (this class)
(Green networks + green fabric)

EXCEPT- green infrastructure
performs ecosystem functions
and

provides ecosystem services



A PROPOSED DEFINITION OF
GREEN INFRASTRUCTURE

An interconnected system of urban

green spaces that perform
ecosystem functions and provide

multiple ecosystem services

W. Morrish 1993, Summary Report



FOCUS: Greening the GRAY INFRASTRUCTURE



CALGARY GREEN INFRASTRUCTURE

Principles and strategies for applying
“green infrastructure” to streets and
roads



PLAN IT CALGARY 2008
Proposed road and street types

“MOBILITY CORRIDORS”
Through road

Connector street

Urban boulevard
Neighbourhood boulevard
Parkway

Industrial street

(Residential streets not included)



GREEN INFRASTRUCTURE PRINCIPLES

AIR Mitigate climate change

WATER Mimic natural hydrology

HABITAT Enhance urban biodiversity



PRINCIPLES & STRATEGIES

AlR:

Mitigate climate change
Accommodate walking and cycling
Enhance the urban forest

Reduce energy demand

WATER:

Mimic natural hydrology —>

Maximize on-site infiltration
Reduce effective impervious area
Slow and detain runoff

Filter road runoff

Balance water demand with rainfall

HABITAT:

Enhance urban biodiversity
Preserve, enhance biodiversity
Increase habitat connectivity
Increase the urban tree canopy

Vegetated swales
Infiltration planters
Infiltration galleries
Narrower paved areas
Pervious pavements
Curb openings
Flow-through planters
Rain gardens
Interception gardens
Filter strips
Biofiltration swales
Stormwater wetlands

Xeriscaping



AIR: Enhance the urban forest

Maximize tree canopy cover:
Expand the urban forest

Create optimum growth conditions

Calgary: Tree canopy cover = 7% (2008)
7 million trees

Elbow Drive- recently renovated



WATER: Mimic natural hydrology

Reduce effective impervious area

Maximize infiltration

Bio-filtration areas in street bulb-outs

Filter runoff

Detain & infiltrate runoff

Bio-swale with filter strips



HABITAT: Enhance urban biodiversity

Re-create wetland areas
Use native vegetation

Preserve, enhance biodiversity

Top: Tanner Springs Park, Portland
Elizabeth Carruthers Park, Portland



HABITAT: Enhance urban biodiversity

Increase the urban tree canopy

(Increase tree diversity)

Top: Seaside Greenway at Olympic Village 2008
Bottom: Same location 2016



Bridge over streams

Increase habitat connectivity
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RAINWATER NOT STORMWATER!



RAINWATER NOT STORMWATER!

A paradigm shift:
from managing STORMwater to
managing RAINwater

interdisciplinary
ecosystem oriented
water as a resource

University of Victoria
Environmental Law Clinic 2010



Low Impact Development a
design manual for urban areas

University of Arkansas Community
Design Center (UACDC) 2010



LID (low impact development)
aka green infrastructure
aka soft engineering







Gl FUNCTIONS: Mimic natural hydrology

detain retain filter infiltrate treat

SLOW > SPREAD > SOAK



Interconnected systems across scales






Eco-boulevards



Eco-boulevards



Skinny Streets

NE Siskiyou Green Street, Portland



PORTLAND GREEN STREETS

SMALL RAIN GARDENS-

e collect and filter street runoff
e protect and improve the grey
infrastructure

e prevent sewer combined
sewer overflows (CSOs)

* increase urban green space

e improve air quality

e replenish groundwater

e reduce air temperature

NE Siskiyou Green Street






SW 12TH AVENUE, PORTLAND

drains 7500 sq ft street

reduces peak flow from 25 yr rain
event by 70%



SW MONTGOMERY STREET, PORTLAND

Nevue Ngan Landscape Architects, Portland 2012 ASLA Award



SW MONTGOMERY STREET, PORTLAND



SW MONTGOMERY STREET, PORTLAND



PORTLAND GREEN STREETS



VANCOUVER RAINWATER PLAN

City of Vancouver
Integrated Rainwater Management Plan

Rain City Strategy
vancouver.ca/raincity

“Capture and treat 90% of
rain falling on
Vancouver”

Melina Scholefield
Rain City Team


http://vancouver.ca/raincity

https://www.youtube.com/watch?v=3BaQ KvMeGM


https://www.youtube.com/watch?v=3BqQ_KvMeGM

VANCOUVER RAINWATER PLAN

VISION:

e Celebrate Vancouver’s abundant rainwater as
a resource

e Maintain clean water from watersheds to
receiving waters

e Reduce potable water demand

e Restore urban watersheds to support urban
and natural ecosystem functions



WATER/HYDROLOGY

Lost streams of Vancouver



WATER/HYDROLOGY



TOPOGRAPHY & RAINFALL



Capture and treat 90%



VANCOUVER GI TOOLS



Pennoyer Green Street, Portland, OR

TAKE-AWAYS:

e RAINWATER not stormwater

e Rainwater is a resource (not waste)

e Green infrastructure = green networks...except

e Gl performs ecosystem functions - i.e. mimics

e Gl offers multip
e Different Gl too

conditions

e ecosystem services

s are suited to different urban

e [nterconnectivity is important to functioning



QUESTIONS?
COMMENTS?






