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Preface 

T 
he OLIS Graduate Certificate Program is an 
intensive program that trains students in 
the concepts and skills of sustainability. It 

is designed for students from diverse 
backgrounds who want to prepare for emerging 
sustainability careers in the public, private, and 
nonprofit sector. 
 
The Portland Innovation District report is 
the practicum for 2015 and represents the 
culmination of research in urban sustainability 
towards practical implementation. The 
following report contains collective and 
independent research on topics ranging from 
biophilic design to sense of place. Each section 
also includes specific implementation actions 
that reflect state-of-the-art practices both 
domestically and internationally. 
 
Parallel with the OLIS research team, Dr. 
Dehui Wei conducted a course in urban design 
simulation with SketchUp software. Students in 
this course prepare numerous development 
scenarios with 3D renderings. 
 
Visiting Chinese Scholars Shengnan Lai and 
Shanxun Wu participated in the program and 
prepared case studies illustrating Chinese 
approaches to innovation district development. 
 
Dr. Tomasz Rozwadowski and Dr. Dorota 
Kamrowska-Zaluska taught an architecture 
and urban design course at the Gdansk 
University of Technology that focused on site 

analysis, innovative development approaches 
and design renderings for the study area. 
 
Mr. Matt Cole coordinated with NAIOP to 
present the results at a public meeting. Mr. 
Cole’s firm, Shorenstein Realty, was also a 
sponsor for this event. 
 
Oregon Museum of Science and Industry 
(OMSI) representatives Jamie Hurd and Carol 
Gossett provided the researchers with 
background information and also hosted a tour 
of OMSI and the study area. 
 
University of Oregon Adjunct Instructor Ric 
Stephens guided the practicum with the 
support of numerous faculty, colleagues and 
friends. 
 
Over 100 citizens, professionals and 
government officials attended the design 
charrette and public presentation. 
 
Most importantly, this report is the result of 
intensive research by a core group of 
extraordinary, internationally-diverse 
researchers who share a commitment to urban 
sustainability in all its forms. 
 

Jake Pollack, PhD 
OLIS Program Director 

OLIS is a one-year professional graduate 
certificate program that prepares 

students for careers in sustainability. 
OLIS provides skills and hands-on 

experience to prepare its leaders for a 
professional work environment, engaged 

in sustainability efforts in public 
agencies, nonprofit organizations and 

the private sector. OLIS offers academic 
rigor and professional and personal 

development to inspire students’ work, 
while preparing them to transform their 

communities and facilitate a shift 
toward a more sustainable future. 

http://olis.uoregon.edu/
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Introduction 

T 
he Portland Innovation District is a 
collaborative planning and design project 
with the Oregon Leadership in 

Sustainability (OLIS), Oregon Museum of 
Science and Industry (OMSI), Gdansk 
University of Technology (GUT), University of 
Oregon “SketchUp” course, environmental 
design professionals, and City of Portland 
officials. The Oregon Leadership in 
Sustainability (OLIS) graduate certificate 
program trains students in the concepts and 
skills of organizational leadership and 
sustainable development. It is designed for 
students from diverse backgrounds who want 
to prepare for emerging sustainability careers 
in the public, private and nonprofit sector. 
 
The Portland Innovation District site is 
bounded by the SE Clay Street on the north, SE 
Caruthers Street on the south, railroad on the 
east, and Willamette River on the west. The site 
encompasses approximately 18 hectares [46 
acres] within the Central Eastside Industrial 
District “Hosford Abernethy Neighborhood.” 
The Central Eastside Industrial District (CEID) 
is part of the “Portland Innovation Quadrant” 
which includes the University District, 
Marquam Hill, and South Waterfront. 
 
This project includes the following research 
and design components: 
 Site Analysis & Modelling 
 Public Urban Design Charrette 
 Scenario Planning 

 Sustainable Development and Regenerative 
Design 

 International Case Studies 
 Architecture, Landscape Architecture and 

Urban Design Concepts 
 Public Presentation 
 
The research team evaluated the site and 
prepared a strengths, weaknesses, 
opportunities and threats (SWOT) analysis. A 
preliminary site assessment was also prepared 
with the LEED ND (Leadership in Energy and 
Environmental Design, Neighborhood 
Development) checklist. [see Appendices] The 
public urban design charrette informed the 
team on current and projected development 
considerations, and multiple advisors guided 
the program. These studies guided the team in 
selecting the following research topics: 
presented in this report: 
 Biophilic Design 
 EcoDistrict 
 Empowerment / Participation 
 Green Infrastructure 
 Innovation District 
 Public Art 
 Public Open Space 
 Regenerative Design 
 Sense of Place 
 Sustainable Development 
 Transit-Oriented Development 
 Waterfront Development 

 

A new complementary urban model is 
now emerging, giving rise to what we 

and others are calling “innovation 
districts.” These districts, by our 

definition, are geographic areas where 
leading-edge anchor institutions and 
companies cluster and connect with 

start-ups, business incubators and 
accelerators. They are also physically 

compact, transit-accessible, and 
technically-wired and offer mixed-use 

housing, office, and retail. 
Brookings, 2015 
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Empowerment / Participation 

Why Include the Public? 

 

U 
nderstanding how the District is poised 
to serve as a model development for 
moving the city from dirty industry into 

a high-tech industrial sanctuary and education 
district, it will be important for public input to 
decide which types of uses should be allowed 
within the district. While there is some debate 
surrounding the appropriateness of 
government limiting individual use of personal 
property (i.e. land), the principle has stood up 
to the test of time and the legal system in the 
Supreme Court case Euclid v. Ambler (1926).  
 
While Euclid v. Ambler established the 
authority of local municipalities and townships 
to create zones for different land uses, the 
approach was still hierarchical and did not 
often account for the preferences of the local 
peoples; the land uses were largely considered 
the purvey of planners within the bureaucracy 
of the local or regional governments in charge. 
As time continued, different populations began 
making the argument, even within the legal 
system, that the local citizenry should be more 
actively engaged within the planning process, 
and not simply informed of planners’ decisions. 
 
When designing public districts, the role of the 
general public can be contentious and fraught 
with disagreement; however, this does not 
mean that the public should not be engaged 
within the design process. Public participation 
is emerging as a vital tool for public-private 

partnership development projects (Dowall, 
1990). While some jurisdictions require a public 
engagement process, other jurisdictions do not 
require an active public engagement strategy. 
The State of Oregon does currently require 
public engagement and consultation for a 
variety of planning activities, and this 
requirement can help to influence the process 
as this Innovation District develops. 
Specifically, this district would greatly benefit 
from the formation of a citizen advisory board 
operating as a sub-committee of the Central 
Eastside Industrial District Advisory Board. 
 
When designing such a committee, it is useful 
to think of the different levels of engagement 
and how those relate to the overall project. 
Sherry Arnstein developed the “ladder of 
participation,” which shows how different 
actions can increase the community 
participation and buy-in into a given project (A 
Ladder of Citizen Participation, 1967, p. 217). As 
citizen participation is incorporated into a 
given project, the project moves higher up the 
ladder, from the lowest rung, manipulation, to 
the highest, citizen control. While it is not 
necessary for every project to be directly 
controlled by the citizens, it is essential that 
the public engagement efforts lead to as high of 
a degree of engagement as possible. 
 
Though public engagement can take on many 
different forms, it is essential to include all 
relevant stakeholders in the design process. 
Any decision made without the input of the 

8. Citizen Control 

Citizen 

Power 
7. Delegated Power 

6. Partnership 

5. Placation 

Tokenism 4. Consultation 

3. Informing 

2. Therapy Non-

Partici-

pation 
1. Manipulation 

Ladder of Participation 
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Empowerment / Participation 

public is likely to face greater public scrutiny 
and opposition than it would had it 
incorporated the public from the beginning. 
 

Stakeholders 

While the Portland Innovation District may not 
seem a prime candidate for public participation 
and empowerment, it does contain many 
different stakeholders and viewpoints. Aside 
from the Oregon Museum of Science and 
Industry (OMSI), the largest landowner in the 
proposed innovation district, stakeholders 
include: 
 Central Eastside Industrial District 
 City of Portland 
 City of Portland Bureau of Planning and 

Sustainability 
 City of Portland’s Office of Neighborhood 

Involvement 
 Hosford-Abernathy Neighborhood 

Association 
 Oregon Department of Environmental 

Quality 
 Oregon Department of Transportation 
 Oregon Rail Heritage Museum 
 Portland Community College’s CLIMB 

Center 
 Portland Development Commission 
 Portland General Electric 
 Portland Opera 
 Tri-Met 
 US Army Corps of Engineers 
 US Environmental Protection Agency 
 The general public as users of the District 
 

These different organizations all have different 
ideas about how this district should develop 
and become a shining jewel, representing the 
future of the city and the region. Any decision 
needing to be made will require input and buy-
in from all of these stakeholders. 
 

How Public Desire Informs 

Development 

By increasing public participation and 
engagement throughout the development 
process, design elements are more likely to be 
incorporated into final designs and used by the 
people living and working within the District. 
Portland, as a city, has developed a reputation 
for being a city dedicated to “green living.” Any 
development of this district should incorporate 
this public desire. 
 
This general desire does not have to lie in 
direct opposition with the desire of landowners 
and developers to maximize profits; indeed, 
research is showing that there is an economic 
premium attached to developments that 
incorporate a number of sustainable design 
elements. This presents an opportunity for this 
Innovation District to incorporate design 
elements that may not be feasible for individual 
developments themselves. 
 
In conclusion, the unique mix of stakeholders 
and general users of the District make it an 
absolute necessity to incorporate a constant 
contact public engagement strategy, failure to 
do so will likely result in a long and drawn out 
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Empowerment / Participation 

legal and administrative battle. While full 
citizen control of the development process is 
unlikely and even ill advised, the District will 
not be reflective of the larger culture of 
Portland and the Central Eastside Industrial 
District without the advisement of the public. 
This engagement should not be merely 
consultative in nature, but should generally 
incorporate design elements that reflect the 
preferences of the public and city.  
 

Case Studies 

 

Participation through Play 

Participation through Play (PtP) is an 
innovative technique for engaging audiences in 
the initial design process for a wide range of 
developments. The underlying principle of this 
engagement strategy is inherent imagination. 
Rather than relying upon predefined objects 
and maps for the design process, the technique 
uses non-traditional objects—such as building 
blocks, faux flowers, and other household knick
-knacks—to allow participants to create and 
design innovative spaces according to their 
own definitions. 
 
After multiple engagement sessions with a 
variety of audiences, the developers are able to 
ascertain the different preferred audiences and 
create a list of different priorities. This allows 
the developers to gain a sense of what is truly 
important to a community and can show how 
those desires might be further developed. 

 
Another major strength of this method of 
engagement is that it allows for constant 
updates and a bi-directional flow of 
information. While certain community 
preferences may not be feasible for the 
development firm or agency, PtP allows those 
preferences to be initially heard and discussed 
at later meetings. This flow of information 
brings the engaged audience into the design 
and development process, rather than merely 
being consulted and left alone to wonder what 
happened to the suggestions and preferences. 
 
PlaceIt!, a design firm established by James 
Rojas in Los Angeles, California, pioneered this 
technique as a method to engage traditionally 
marginalized communities. He focused on the 
play aspect because everyone knows how to 
play, regardless of language or educational 
achievement. It allows non-technical language 
to dominate the discussion. This addresses a 
large issue in the development process, in that, 
technical language is often used, but 
unintentionally removes certain perspectives 
from the development conversation.  
 

Asset Based Community 

Development 

Asset Based Community Development (ABCD) 
is a technique developed by Northwestern 
University’s Center for Civic Engagement to 
address the lack of consultation of local 
communities in the development process. This 
is particularly significant in low income and 

PlaceIt! Rotterdam, Netherlands 
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Empowerment / Participation 

communities of color. When outside-of-
community developers wish to begin a project, 
there is often a lack of local knowledge of what 
needs exists and should be addressed within a 
community. There also a preconception about 

what a community needs that may not be 
reflective of what is truly needed or desired by 
the community. 
 
The technique relies upon information given by 
the community itself, but rather than 
immediately asking what are the community 
needs, facilitators ask what does the 
community do well. This is done through a 
mind-mapping exercise where participants are 
asked to create a list of all of the different daily 
tasks that they accomplish throughout the day. 
This forms the basis for the list of community 
assets. As the participants completed their lists, 
the next step is to think of all the different ways 
in which they accomplish those tasks. These 
items can be tangible things like grocery stores, 
or intangible, like friends who carpool to work 
or school together.  
 
After both lists are completed, facilitators 
should ask participants to speak about their 
individual lists and how they choose what to 
include in their assets list. This allows for 
relationship building among participants and 
can build a sense of what community members 
regard as assets and can show shared 
connections. After everyone has shared, the 
next task to be completed is to identify which 
needs are not being met or are very difficult to 
meet. 
 
This is the most important piece of information 
to developers, as it shows what the community 
preferences are and how they can help to 

Community Asset Diagram 
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address those unmet needs. The essence of this 
entire exercise is to discover what the 
community needs and desires are. It is only 
through this will the community truly be able 
to buy-in to a project and minimize any 
challenges. 
 

Recommendations 

 
1. Conduct multiple outreach events 
2. Incorporate as many stakeholders as 

possible 
3. Use different engagement techniques 

4. Design engagement techniques to solicit 
ideas from professionals and the general 
public 

5. Inform the public about intended design 
scenarios through various media outlets 

6. Create creative spaces for engagement 
7. Utilize professional and lay opinions in 

design process 
8. Establish a district wide, citizen advisory 

board to engage and inform developers, 
stakeholders, and interested private parties 

9. Use multiple engagement events to engage 
stakeholders and the public as the District 
develops. 

10. Incorporate as many design elements 
discovered during the various engagement 
events as feasible 

Joseph Kendzierski 

 
Model for Public Participation Using Social Media in Urban Infrastructure 

Projects 
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Sense of Place 

Introduction 

 

W 
hat makes a place special? Is it the 
amenities offered? Perhaps it is the 
uses provided. Campelo, Aitken, 

Thyne and Gnoth state that the “destination is 
both a geographical place and a metaphysical 
space determined by a network of meanings 
and values that are attached to it” (Sense of 
place, 2014, p. 154). Using this definition of a 
space, how then does one develop a unique 
sense of place so that there is a shared cultural 
understanding of the significance of the place 
itself?  

 
The proposed Portland Innovation District is 
seated at the South end of the Central Eastside 
Industrial District (CEID). Historically, the 
CEID has been used for industry and 
manufacturing. As time progressed, it has been 
also used as a primary warehousing district. 
These uses are not traditionally compatible 
with human habitation, so there has been a 
lack of a true sense of place. Even today, the 
larger CEID is nearly indistinguishable from 
other industrial and warehousing sites. 
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Sense of Place 

As we focus more within the bounds of the 
Innovation District, a variety of uses have 
emerged over the past 20 years, the most 
common being educational uses. The Oregon 
Museum of Science and Industry (OMSI) 
located to the site in October 1994. It was 
among the first new developments in the 
district that did not conform to the previously 
established industrial or warehouse uses. It was 
followed by the Portland Community College’s 
Center for Advancement Continuous Learning 
for Individuals, Management, and Business 
(PCC CLIMB). This center offers classes and 
seminars for health professionals, mentoring 
for small businesses and professionals, and 
provides life-planning services to individuals, 
businesses, and nonprofit organizations. The 
district also takes advantage of its proximity to 
the railroad by siting the Oregon Rail Heritage 
Center, a museum that highlights Oregon and 
Portland’s history as a regional center of trade. 
Another non-industrial use of the district is the 
main offices of the Portland Opera, a premier 
cultural organization. All of these disparate 
land uses in the district indicate a changing 
atmosphere in which to operate; the district is 
moving from one of industrial use to one of 
mixed use that is adaptable to a wide variety of 
activities as well as one that places human 
activity at the core of the district. 
 

Looking Ahead to the 21st 

Century 

 

Understanding the history of the district and 
how it is currently being developed, the task 
now becomes how to guide the future 
development so that it preserves the rich 
heritage of the CEID, while also recognizing the 
changing nature of the district and the City of 
Portland. Environmental concerns are located 
throughout the entire site, which is 
unsurprising knowing the history of the district 
as an industrial zone. These issues need to be 
addressed, but addressed in such a way that the 
district retains and improves its sense as a 
unique district. 
 
The district is primarily zoned as industrial use, 
but this does not mean that the district should 
be filled in with heavy industry and 
manufacturing uses; rather, this zoning 
provides a unique opportunity to redevelop the 
district as a centerpiece for business 
incubators, research laboratories, and other 
innovative spaces. These new uses also provide 
an opportunity for development in such a way 
that visitors are drawn to the district. This can 
be accomplished through a variety of means. 
 
By building adaptive greenspaces into the 
design of the district, several objectives are 
achieved. The use of greenspaces provide a 
variety of uses for the district, including space 
to hold various public events, such as farmers’ 
markets, street fairs, and educational 
engagement events. 
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Sense of Place 

The sense of place will also need to be 
developed through the built environment. 
While it may be initially preferable to maintain 
the lack of a defined district, using built design 
elements to create a unique place in the minds 
of visitors allows for the telling of the story of 
the district as it has evolved and continues to 
evolve into the 21st century. 
 
The first impression of the district should be an 
entryway that is dramatic and immediately 
conveys to visitors that they are entering a 
special place. These entry statements should be 
industrial in nature so as to recognize the 
history of the district. The entryways should 
also be complemented by inviting and 
compelling spaces. These spaces can be made 
inviting by being not only visually compelling, 
but also interactive through the use of public 
art and interactive art structures that invite 
physical interaction with the space. 
 

Design Elements 

 
These pieces should not only invite visitors to 
engage with the physical features of the space, 
but also serve a regenerative function to 
remediate previous environmental impacts. 
Using built infrastructure already in place and 
the new construction as the district develops, 
there is great opportunity to install new and 
innovative technologies that can help to make 
the district truly a unique space. 
 
 

Such installations should include green roofs 
and walls that sequester rainfall, bioswales that 
treat rainwater runoff before it enters the 
Willamette River, solar photovoltaics and wind 
turbines that help to minimize the energy 
consumption of the district, and landscape 
features that work together to restore natural 
habitat in the area. These features should all be 
designed to be complementary to each other 
and create regenerative effects that exceed any 
individual component’s ability. It is only 
through holistic and systems thinking that the 
district will be able to continue to be a vibrant 
and valuable asset to the city for generations to 
come. 
 

Case Study 

 

Fuxing Island Innovation District, 

Shanghai, China 

Developed by Sasaki, the Fuxing Island 
Innovation District in Shanghai, China, 
connects world-class researchers, universities, 
and international businesses through shared 
commercial and industrial spaces, while also 
providing a residential community for workers 
within the District. The Fuxing District does 
this by merging the different uses through the 
use of parks, waterfront development, and 
access to adaptive reuse of existing buildings. 
 
By reusing buildings that were already sited 
throughout the District, Sasaki was able to 
minimize environmental impacts and keep 
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construction costs lower than building all new 
structures. This also allowed for a 
maximization of greenspaces and plazas to be 
built so that the District maintained a cohesive 
aesthetic throughout. This reuse also allowed a 
connection between the history of the District 
and the new uses. This connection creates a 
sense of time that is shared between occupants 
and visitors that signals the lasting permanence 

of the District, Shanghai, and China. 
 
Sasaki also placed sustainability at the core of 
the development. Greenspaces were created to 
encourage active transportation (biking, 
walking, etc.), as well as general park use. All 
features were designed to minimize the 
environmental impact of the development 
through the use of green infrastructure, i.e. 
bioswales, green roofs, artificial wetlands along 
the waterfront of the Fuxing Canal, and optimal 
building orientation on all new construction to 
minimize energy loss. 
 
By creating a unique space within Shanghai, 
the Fuxing Island Innovation District serves as 
a beacon of how humans, industry, commerce, 
and nature can co-exist in unity. It also 
highlights the ability of the District to serve 
Shanghai’s needs for the coming centuries by 
creating the adaptive space that can be recycled 
as needed to meet current and future demands. 
It brings together a number of different 
occupations that are symbiotic and allows for 
more creative and imaginative product 
development and manufacture. 
 

Recommendations 

 
1. Build entry statements for all major 

entryways into the District. 
2. Utilize green roofs and walls to sequester 

rainwater. 
3. Construct Bio-swales to manage and filter 

storm water runoff 

Fuxing Island Innovation District 
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4. Develop the story of the District as a new 
industrial sanctuary. 

5. Take advantage of the Streetcar and MAX 
transit stations to encourage pedestrian 
visitors. 

6. Build a public greenspace/plaza in the 2.6-
acre development to the south of the OMSI 
building. 

7. Build adaptable office, research laboratory, 
and high-tech manufacturing facilities 
throughout the District. 

8. Connect the District to the Portland 
Research Quadrant of OHSU and PSU. 

9. Develop a district-wide branding campaign 
and institute it throughout the district 
through signage and design elements. 

10. Create adaptable public spaces to hold 
district-wide events in. 

 
Joseph Kendzierski 

 

Entry Statement 
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Regenerative Design 

Introduction 

 
“Not only does regenerative design represent a 
new way of thinking, it represents the best 
thinking to shape the next phase of 
evolution.” (Mang, 2001) 
 

R 
egenerative design is a process-oriented 
systems-based approach to design. The 
term regenerative describes processes 

that restore, renew, or revitalize their own 
sources of energy and materials indefinitely, 
creating sustainable systems that integrate the 
needs of society with the integrity of nature 
(Five Points Youth Foundation). Regenerative 
buildings restore a site's natural hydrology or 
provide for lost wildlife and plant habitat 
(Mang, 2001). These buildings are integrated 
into – and designed to improve – the natural 
environment over time.  
 
 

Regenerative design is often seen as a step 
beyond traditional sustainable design as it 
seeks to improve degraded environmental 
conditions, not just minimize the damage 
being done to the environment for the benefit 
of future generations. Additionally, with 
regenerative design the focus is on the natural 
systems themselves; in sustainable 
development the focus is on human growth 
and development within the natural 
environment. 
 

Environmental needs component 

This component speaks to the environmental 
needs of the site and improving the natural 
systems and surroundings. Regenerative 
systems seek to restore and improve current 
natural conditions. This can include air quality, 
water quality, soil quality, the condition of 
forests, plants, insects, animals, water systems 
and aquatic life, etc.  This can be done through 
green infrastructure systems, planting and 
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maintaining appropriate flowers, trees, and 
bushes, respecting insect life, minimizing 
impermeable surfaces, etc. 
 

Human needs component 

This component speaks to our human needs on 
the site. The main portion of this is 
management and indefinite renewal of 
resources – like water – and energy. A true 
regenerative design uses the natural systems to 
provide for human needs without disrupting or 
polluting the natural system. The main 
resources regenerative design seeks to provide 
are water and energy, but can also include 
clean air, food, and more. Example designs 
include renewable energy installations such as 

solar photovoltaic, solar thermal, wind 
generation, geothermal, and even biodiesel 
production from organic waste. Rainwater 
collection and purification for potable uses, 
composting toilets, organic waste compost, 
greenwalls, and gardens are also common 
design tools.  
 

Opportunities for this site 

Regenerative design can not only be useful, but 
aesthetically pleasing as well. Located so close 
to the Willamette River there are many 
opportunities for improving the waterfront and 
water quality which can be done in an 
attractive, engaging, and educational way. The 
main concern is likely to be site runoff, so 
slowing down the water and letting it filter or 
permeate is important. Impermeable surfaces 
such as rooftops and cement paths should be 
removed or replaced. The site also lends itself 
to solar thermal and photovoltaic, and possibly 
for wind as well. Geothermal possibilities vary 
in Oregon (but are excellent in most of the 
state), but should be investigated as a 
possibility. Water collection and purification is 
definitely possible; other examples in the West 
have had great success including the Bullitt 
Center in Seattle, Washington, which is Net 
Zero Water. Plant, insect, and animal 
sanctuaries in combination with green walls 
and gardening would improve local ecological 
systems, especially for bees, birds, and native 
plant species. Food, paper, plant, and other 
organic waste can be composted in order to 
reduce waste, and can be used as a gardening 

Green Walls and Greenspace 
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resource, sold, or possibly made into biodiesel 
to be used in any diesel engine fleet vehicle. 
Overall, there are many great opportunities for 
implementing regenerative design components 
to improve natural systems while simultaneous 
providing for human needs for this site. 
 
 
 

Recommendations 

 
1. Convert to 100% on-site renewable energy. 

This can include solar photovoltaic, solar 
thermal, wind generation, geothermal, and/
or biodiesel production from organic waste. 
There are many examples around the world 
that produce net-positive energy which can 
be a source of profit. Small-scale biodiesel 
feasibility study available here. 

2. Design new buildings to be Living Building 
Certified, Living Community Certified, Net 
Zero Energy, Net Zero Water, or similar. 
Information here. 

3. Introduce vertical farming or gardening as 
an educational component, source of food/
income, public art, or all of the above. 

4. Introduce small-scale farming as an 
educational component, part of a local 
business, or farmers’ market, as a source of 
income, environmental stewardship, and 
stormwater mitigation. Permaculture 
methods may be of interest, information on 
that here and here. 

5. Compost all organic materials off-site or on
-site, preferably in combination with a 
garden or landscaping system. 

6. Become a bee sanctuary through a network 
of green roofs and walls, disallowing 
harmful pesticides, and incorporating 
appropriate plants (this should not 
negatively impact staff and visitors). This 
will help pollinate many plants on site and 
assist against Colony Collapse Disorder.  

7. Install rainwater collection systems. 

Bullit Center Net Zero Water & Wastewater Management Diagram 
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Untreated water can be used for irrigation, 
water features, or other non-potable uses. 

8. In combination with rainwater collection 
systems, install a water treatment and 
purification system to allow for potable 
water uses. The goal should be to become 
independent of the municipal water system. 

9. Construct bioswales, retention ponds, 
green roofs, permeable paver networks, and 
other green infrastructure to improve water 
quality and reduce runoff into the 
Willamette River.  

10. Return the waterfront to a natural state 
with native plants, trees, insects, and 
slopes. 

 
Claudia Denton 

 

Rooftop Solar Panels 
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Introduction 

 

T 
here are many definitions offered for 
sustainable development. The short 
definition of sustainable development is 

the “environmental, economic and social well-
being for today and 
tomorrow” (International Institute 
for Sustainable Development). As 
traditionally defined in the 
Brundtland Report, Our 
Common Future, sustainable 
development is “development 
that meets the needs of the 
present without 
compromising the 
ability of future 
generations to meet 
their own needs. It 
contains within it two 
key concepts: 
 the concept of 

needs, in particular 
the essential needs of 
the world's poor, to 
which overriding 
priority should be given; and 

 the idea of limitations imposed by the state 
of technology and social organization on 
the environment's ability to meet present 
and future needs." (Brundtland, 1987). 

 
Sustainable development is maintaining a 
delicate balance between the human need to 
improve lifestyles and feeling of well-being on 

one hand, and preserving natural resources and 
ecosystems, on which we and future 
generations depend, on the other. It is 
development that takes into account the 
economic vitality, social equity, and 
environmental stewardship of the site and 
surrounding area. Regardless of the exact 

definition, all definitions of sustainable 
development require that we see the 

world as a system rather than an 
object. As the International 
Institute for Sustainable 
Development puts it:  
“When you think of the 

world as a system over 
time, you start to 

realize that the 
decisions our 
grandparents 
made about how 
to farm the land 

continue to affect 
agricultural practice 

today; and the 
economic policies 
we endorse today 
will have an impact 

on urban poverty when our children 
are adults.” (International Institute for 
Sustainable Development) 

 

Climate Change 

 
Climate change is the significant change in the 
measures of climate lasting for an extended 

Environment 

Economy Equity 

Sustainability Spheres 
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period of time, and includes major changes in 
temperature, precipitation, or wind patterns, 
among others, that occur over several decades 
or longer (U.S. EPA).  There is scientific 
consensus that current climate change is 
caused by humans, and that we need to 
mitigate climate change as much as possible to 
avoid casualties, wide-spread damages, and 
general society disruptions. 
 
Climate change and climate mitigation are the 
defining issues of our time. With increasing 
carbon dioxide in the atmosphere and 
changing weather patterns, we need to design 
our built environment to satisfy our long list of 
needs in sustainable ways. Global climate 
change needs to be mitigated and our 
developmental practices need to be continually 
improved upon to meet better standards for 
growth and quality of life. Global climate 
change is a threat to the planet, and therefore 
also a threat to our society and our economy. 
We have great opportunities to provide 
sustainable designs that mitigate climate 
change and are beneficial for the environment, 
the economy, and our community. 
 

Climate mitigation 

Climate mitigation is a human intervention to 
reduce the human impact on the climate 
system, and it includes strategies to reduce 
greenhouse gas sources and emissions (U.S. 
EPA). It is essentially our efforts to reduce 
greenhouse gas emissions in order to minimize 
the impacts of climate change. There are 

excellent opportunities for climate mitigation 
through changing or minimizing our heating 
and cooling needs, electricity use, 
transportation use, and land use, and 
eliminating fossil fuels. 
 

Climate adaptation 

Climate adaptation is adjustment or 
preparation of natural or human systems to a 
new or changing environment which 
moderates harm or exploits beneficial 
opportunities (U.S. EPA). It is essentially our 
ability to adapt to climate change and future 
conditions. There are excellent opportunities 
for climate adaptation through improved 
landscaping, rainwater collection, appropriate 
agriculture, and changing to renewable 
materials and resources. 
Environmental stewardship 
Environmental stewardship speaks to our 
efficient and appropriate use of natural 
resources, minimizing negative impacts and 
pollution to the environment and ecosystems, 
and mitigating the rise of greenhouse gases 
that are contributing to climate change. It is 
not sustainable to take social equity and 
economic vitality into consideration at the 
expense of environmental stewardship. An 
example of environmental stewardship is to 
reduce our dependence of fossil fuels, to stop 
extraction of fossil fuels, and to switch to 
renewable energy and material options that do 
not damage the environment and do not 
contribute to climate change and public health 
issues.  

Climate Change Mitigation & 

Adaptation 
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Social Equity 

 
Social equity speaks to the health and fair, 
equitable treatment of all people, regardless of 
nationality, age, socioeconomic status, etc.  It is 
not sustainable to take environmental 
stewardship and economic vitality into 
consideration at the expense of social equity. 
Services and amenities should be accessible for 
all people regardless of origin, status, or ability 
and not negatively impact or marginalize any 
one group. Fair and safe working conditions, 
appropriate wages, affordable rent, and 
physical and mental well-being are all examples 
of social equity.  
 

Economic Vitality 

 
Economic vitality refers to the stability, 
diversity, and strength of the economy. What is 
good for the economy should benefit the 
community as a whole. A healthy economy 
should be resilient and strong, but 
uncontrolled growth is not viable. There should 
be opportunities for diverse, innovative, local, 
and emerging businesses to participate in the 
economy. It is not sustainable to take 
environmental stewardship and social equity 
into consideration at the expense of economic 
vitality. An example of economic vitality is a 
robust, diverse workforce that benefits 
businesses and community members alike in 
sectors that are resilient to changing times.  

Opportunities for this site 

 
There are many opportunities for retrofitting 
this site and for future development. The 
options are endless, but here are some things to 
consider and keep in mind: 
Renewable energy; resource and materials 
conservation (including water); waste 
reduction; water systems; stormwater 
management; resilience to natural hazards; 
promoting transportation options such as 
biking, walking, and transit; alternative vehicle 
infrastructure for visitors, staff, and site 
organizations such as electric or biodiesel 
vehicles; bicycle infrastructure; creating a live-
work-play mixed-use development; 
discouraging single-occupancy vehicles; using 
sustainable lumber; using non-toxic building 
materials; planting native plant species; 
greenwalls and greenroofs; growing food and 
edible plants; recycling and compost options; 
educational components; air quality; exercise 
and health areas; green infrastructure; 
promoting local, diverse, and emerging 
businesses; using passive heating and cooling 
designs, and more. 
 

Conclusion 

 
The bottom line of sustainable development is 
that growth should be healthy, fair, and 
beneficial to all, which includes the 
environment, society, and the economy. 
Development needs to be viable – a balance 
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between economy and environment, bearable – 
a balance between society and the 
environment, and equitable – a balance 
between society and economy. When all of 
these things are taken into consideration with 
the future, the result should be sustainable 
development that will work for our generation 
as well as future generations. 
 

Recommendations 

 
1. Start sustainability tracking such as a 

greenhouse gas inventory or resource usage 
for the entire site, individual buildings, or 
individual organizations.  

2. Achieve LEED-ND certification for the 
entire site and LEED certification or similar 
for all new buildings or renovations. 

3. Introduce mixed-use development. 
4. House a nonprofit economic development 

center or small business incubator. 
5. Keep prices affordable for all leased out 

spaces to allow for diverse and emerging 
groups to stay in or enter the area. 

6. Convert Water Avenue to a Solar Roadway. 
Learn more about Solar Roadways here. 

7. Introduce elective vehicle parking. 
8. Introduce renewable energy installations 

including such as solar photovoltaic, solar 
thermal, wind generation, geothermal, or 
biodiesel production. There are many 
examples around the world that produce 
net-positive energy which can be a source 
of profit. 

9. Introduce a farmers’ market with local 

goods and produce. 
10. Implement consumption and waste 

management best practices techniques to 
attain zero-waste on the site, including 
during future construction. Strive for a 
reduction in purchased materials and for 
100% recycle, reuse, or compost. 

 
Claudia Denton 
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T 
he definition for Sustainable Development 
is a controversial topic but a critical 
concept for 21st century development 

strategies. In “Our Common Future,” 
sustainable development is described as an 
approach “to meet the needs of current 
generations without compromising the ability 
of future generations to meet their own needs 
(Brundtland, 1987)”. Since then, scholars have 
criticized Brundtland’s definition of sustainable 
development and derived alternative 
definitions. The critiques typically center on 
the following: 
 Anthropocentric—the definition focuses on 

human needs rather than living systems 
 Arbitrary—it is based on the current status 

which will not be optimal (or desirable) for 
future generations 

 Non-aspirational—there is no visionary 
element other than maintaining a level of 
quality 

 
The concurrent development of the three 
spheres—economy, environment, equity—of 
sustainability has also been criticized for a 
variety of shortfalls, and one approach has been 
to incorporate a fourth sphere, typically 
“culture.” 
 

Willamette Falls Case Study 

Sustainable development concepts have a 
significantly influencing part of the Willamette 
Falls Legacy Project. The three pillars of 
sustainable development encompass each one 
of the Willamette Falls Legacy Project values. 

Today the Willamette Falls site is a distinct site 
and perfect location for sustainable 
development concepts. Several sustainable 
development features can be seen for 
development proposals including reduced 
building footprint, mixed-use building, energy 
efficiency, transpiration, (building orientation 
for heat gain, shading, day lighting, and natural 
ventilation) and resource conservation.  
 

Sun Field Station Case Study  

Reducing building footprint is an essential for 
construction costs, maintaining energy costs, 
and conserving land for ecosystems. That will 
allow the owners to save money and save land 
for ecosystems conservation. In 2002, the San 
Mateo County was awarded a Sustainable San 
Mateo County award to the Leslie Shao-ming 
Sun Field Station at Jasper Ridge Biological 
Preserve because of their prestigious 
accomplishment in net zero building. The 
designers planned and identified precise need 
of spaces in the building, they were given 
12,000sf  (114m2) land and they reduced it to 
9800sf (91m2).  As the result of reducing the 
building size, they ended up saving 
approximately 18% of building costs. Reducing 
the costs of the buildings and conserving land 
use is an important element of sustainable 
development. Generally, building construction 
is very expensive and reducing building 
footprint can help this difficulty. Another 
common problems with big buildings are that 
they require high maintenance, and that is 
another opportunity for financial savings. At 
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the same time, reducing building footprint 
helps with conserving land for urban 
ecosystsms. Reducing building footprint is 
important in the concept for sustainable 
development because it allows development to 
reduce the demand for large land and reduce 

the need for construction material.  
 
The Innovation District is the best fit for mixed
-use building development in a 2.5 acres land. 
Mixed-use building is just as important as any 
parts of sustainable development in urban area. 
Mixed-use building brings businesses together 
while diversifying variety of services. It plays a 
crucial role in reducing automobile 
transportation needs by creating a dense urban. 
According to article from Jill Boone, et al. 2004, 
“mixed-use building means buildings that 
includes more than one use.” Having mixed-use 
building has huge economic value by attracting 
people for its diverse services. It will also 
provide a great social environment because of 
the diverse people coming together doing a 
variety of things. The Innovation District site 
provides great transportation systems already 
such as bikes and transit systems. 
Transportation accessibility is at its highest 
possible for mixed-use building at Innovation 
District site. In fact, Transit that goes from 
downtown to the Innovation District is very 
accessible. However, there is a potential 
improvement for bikes transportation systems 
in this area. Although there is already a bike 
path in place, it needs improvements. Another 
recommendation for the Innovation District is 
a bike garage and renovating bike path along 
the waterfront.  
 
Innovation District bike garage will give people 
why they should bike instead of drive. It allows 
them to lock their bike at secure and accessible 

Mixed Use Building Programmatic Diagram 
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location. It reassures them that the Innovation 
District is special place. Another, great way for 
people to interact with nature or reduce auto 
transpiration is to make public rental bike 
available for cheap. People who might want to 
bike along the waterfront could use it to 
explore more about the area. According to 
Wang et al. (2012), Beijing is very successful at 
providing public bicycling for rental. As 
integrated systems while keep in mind mixed-
use building exists at Innovation District, the 
enhancement of bike path and park could give 
people a sense of place. The enhancement of 
bike path includes, developing a bike lane and 
provide adequate lighting along the bike path 
while providing artistic bench along the 
riverfront.    
 
Energy consumption is another big footprint 
for buildings. Particularly, the United States 
generates huge amount of dirty energy and at 
least more than half percent of generated 
energy get lost through distribution. According 
to the EPA,  it indicates “75% of the total 
emissions associated with the sector’s building 
energy use.” The Innovation District has an 
opportunity to lead as role model for several 
sectors.  
 
Although the state of Oregon produces about 
40% of total energy from hydroelectric dams 
and generally called sustainable, there are some 
controversies to it. The Innovation District may 
reduce conventional energy need by more than 
fifty percent. Energy efficiency can be achieved 

by building orientation for heat gain, shading, 
day lighting, natural ventilation and additional 
photovoltaic solar panel. Additionally, utilizing 
florescent light bulbs and installing an auto 
light switch can make buildings even more 
efficient. The building sailing should allow 
natural lights inside the building. Overall, the 
combinations of each of the building features 
and   
 
The Innovation District has potential to 
contribute in resource conservation with mixed
-use buildings. Several ways to contribute to 
resources conservation including using 
recycled materials, and building the building 
itself with very minimum heavy materials. 
Timber is home to Oregon and an organic 
product. Timber product is generally viewed as 
sustainable product because it requires very 
little energy to produce a lot. According to 
Joseph and Tretsiakova-McNally (2010), “In 
continental Europe, the energy use in buildings 
alone is responsible for up to 50% of carbon 
dioxide emission.” When thinking about the 
whole building energy consumption, it is easier 
to fathom where to target which in this case 
the initial building strategy. Some of the least 
known material is a Solar Reflecting Glazing 
but very effective glass type, which helps 
reduce inside solar gain. In general when 
thinking about sustainable development the 
modern urban view is most likely think about 
dense, traffic congestion problems and beyond 
which is a bigger part of the problems but it 
requires a holistic view of human system and 
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reduce the short and long term vulnerabilities. 
It is important to secure and sustain the built 
systems as it relates problems like social, 
economic and environment. These three are 
very linked and work together and must not be 
abandoned during development decision-
making.   
 

Recommendations 

 
1. Build mixed-use building (hotel, office, 

commercial, residential) in 21/2 acres 
2. Build grass turf field in one side of the 

building with drought resistant and native 
species in order to avoid pesticide 
requirement (do not require pesticide- 
adopt IPM). 

3. Use local, recycled materials for 
construction.  

4. Construct internal bike lanes throughout 
neighborhood. 

5. Adopt the following features in Mixed-use 
building: green roofs, photovoltaic roofs, 
radiant-transmittant barrier and 
evaporative roof cooling 

 
Boru Guyota 
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O 
pen space is “an arena that allows 
different types of activities 
encompassing necessary, optional and 

social activity” (Gehl, 1987). Public Open Space 
relates to Willamette Falls Legacy Project in 
several ways including all the features of 
multiple transportation accessibility such as 
bicycle path, walk able, and access to transit. 
Everything public open space has to offer is 
both directly and indirectly relates to the 
Willamette Falls Legacy Project’s key elements. 

Public Open Space has a several benefits to 
public, educational opportunity, environment 
and economic benefit. According to Will 
Rogers report “City parks and open space 
improve our physical and psychological health, 
strengthen our communities, and make our 
cities and neighborhoods more attractive 
places to live and work (Roger, 2003).” Several 
studies including Rogers’ indicate that there is 
a direct correlation between open space and 
human psychological health condition. 
According to the report, when people have 
access to open space study shows a strong link 
with increase in physical activity. The physical 
activity reduces the risk of various obesity 
related diseases. According to Rogers, similar 
study also shows “contact with the natural 
world improves physical and psychological 
health (Rogers 2003).” As numerous studies 
indicate, public accessibility to natural world 
helps with physiologic health benefits. The 
environmental benefit ranges from preventing 
urban run-off and carbon sequestration. 
Planting tall and dense trees and Greenfield has 
a huge environmental benefit in open space. 
From economic standpoint, researchers have 
found that the property value goes up in open 
space area. The fact that Innovation District is 
located in area that is already built as an open 
space like bike path, it made it even highly 
special. The benefits of public open space are 
that it attract tourists, economic, public well 
being and attract a diverse potential businesses 
which will create a vibrant neighborhood. 
When thinking about public open space, it is 

Farmers’ Market 
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very important to think of geographically 
diverse audiences including local, regional, 
national and global. Then it requires asking 
why the Innovation District is specifically 
unique and what does it offer that other places 
in town do not. 
 
The Innovation District has suitability for a 
medium size sitting area in front of the mixed-
use building. Mixed-use building is building 
that consists more than one use. The sitting 
area and with shade allows public to enjoy the 
activity surrounding them including transit, 
bicycle and people exercise. Along the bike 
path on waterfront the assumption is that to 
have street furnishing. The street furnishing 
must match the district themes or tell the story 
of the Innovation District through art. 
 
A farmers’ market may be an ideal attractor at 
the main entrance of the OMSI building. One 
of the most exciting things about this is that 
transportation is easily accessible whether with 
bike or transit, while providing local organic 
produce.  
 
According to Sharif et al. (2008), “food is a 
major motive in inducing people’s traveling 
behavior to different part of the world.” It is 
well believed that people around the world are 
very attracted to international, local cuisine. 
The first things to do is identify what type of 
food is attracting world tourism and 
incorporate that into the Innovation District 
which will be a game changer.  

 
The old electric station along the water avenue 
could provide a public gathering space with a 
water fountain or other feature in the center.  
 
The public open market opportunity provides 
sustainable long-term economic value to the 
Innovation District while helping public gain 
social interaction and health benefits. This is a 
highly feasible, as it has been done elsewhere 
like New York and European countries. At this 
particular place, it is very important to provide 
seating area, which allows individuals to sit 
when they feel tired.  
 
Mosques report discussed about how cultural 
activities attract diverse tourisms in Bali 
(Mosque 1999). Another ways to attract a 
variety of culture in to the Innovation District 
district is to provide space for a live music. This 
can be done by locating in adjacent to public 
gathering space while the fountain is running. 
Of course this is highly beneficial mostly 
during early spring, summer and possible early 
fall because of climate factor for the Innovation 
District district other season could become a 
challenge. Every week inviting diverse groups 
of local performers to perform live music 
activities for different audiences old and young.  
 
The challenge for this is the weather instability 
during winter and fall time, however providing 
shade and other comforting features could 
reduce the challenge. One of the most 
important part of the public open space is a 



   

37 

 

Public Open Space 

great opportunities to attract regional and 
national for tourism purposes which will 
contributes to economic value to the state, city 
and the community. Some of the great features 
to attract this individuals around different part 
of the world is creating a meaningful public art 
in open space.  
 

Recommendations 

 
1. Encourage farmers’ market along Water 

Avenue 
2. Develop food court at the OMSI entrance  
3. Build water fountain at old electric station 

with seating 
4. Provide adequate benches along waterfront 

or parallel to bike path 
5. Revegetate along the river with native 

plants and drought resistant plants 
6. Provide bins for recycling, composting and 

landfill both outside and inside the 
buildings  

 
Boru Guyota 

 

Public Space Walkway and 

Seating 
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P 
ublic art is a highly diverse area with 
many interpretations and evolutions. The 
only true necessity for a work of art to be 

public is for it to exist in the “public domain” 
and thus remain free and accessible for 
everyone. According to Americans for the Arts, 
public art is “often site-specific, meaning it is 
created in response to the place and 
community in which it resides. It often 
interprets the history of the place, its people, 
and perhaps addresses a social or 
environmental issue. The work may be created 
in collaboration with the community, reflecting 
the ideas and values of those for whom it’s 
created.” Public art can take many forms, 
ranging from traditional murals to temporally 
based performances or installations. Public art 
can be created through the work of a public 
planning department, public arts organization, 
or can simply arise through the actions of 
committed community individuals. The 
greatest examples of public art are those which 
are forever imbedded in the conception of a 
place. The Cloud Gate sculpture in Chicago’s 
Millennium Park is an excellent illustration as 
it has become an indelible landmark in the 
city’s presence. Overall, public art should instill 
or enhance a sense of purpose to a place. It 
should fully engage both the artist and the local 
population and provide room for collaboration 
between the two. Public art provides a unique 
aesthetic outlet for residents to put forward 
how they feel about their environment and 
how they wish it to be seen. 
 

 
The Portland Innovation District and the OMSI 
site in particular have many opportunities to 
create high quality public art pieces. OMSI 
already has several underutilized public open 
spaces which could be enhanced with public 
art in some way. The area has an interesting 
history surrounding it ranging from natural to 
industrial. These perspectives plus recognition 
of the future possibilities for the site should all 
be taken into account when creating artwork. 
The myriad groups who currently reside on the 
OMSI property should be collaborated with in 
order to create projects which reflect their 
diverse and colorful perspectives. Ultimately, 
successful art projects will help create an 
identity for the area which is currently lacking. 
This identity and its aesthetic representation 
will help visitors cement memories of the place 
and hopefully will encourage them to return. 
At the very least, places with successful public 
art are more likely to provoke discussion 
amongst the population and will likely 
encourage higher levels of visitation. The influx 
of residents to see a particular work of art can 
have a cascade of effects including increased 
economic production. As the Portland 
Innovation District seeks to become a world 
class destination, memorable landmarks like 
Chicago’s Cloud Gate can contribute to an 
image which people will remember and 
associate with the area. Places with a 
distinctive feel and individuality are more likely 
to be remembered versus those places which 
might be in any conceivable country or city. 

Public Space and Art 
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Public art is a successful way to embed a sense 
of place in a site. 
 
Another possibility that is unique to OMSI is 
for art projects to also serve as learning 
opportunities. Exhibits could be created around 
outdoor projects which highlight things such as 
environmental degradation or renewable 
energy production. Projects like this would be 
interesting because they could provide an 
avenue for children and adults to learn about 
scientific issues through an artistic lens. By 
crafting exhibits around public art, two 
purposes could be served: OMSI could fulfill its 
educational mission while also helping to 
create a site identity which would encourage 
public visitation and engagement. This would 
also help OMSI from an economic perspective 
by utilizing precious resources to complete 
what were traditionally separate tasks. Many of 
these projects could be interactive, much like 
the current exhibits inside the OMSI building 
itself. By allowing people the chance to 
physically touch or relate to a work of art, the 
possibility of creating a deeper personal 
connection is manifested.  
 
Finally, if the Innovation District is to attract 
talent and business from around the world, it 
must provide something that other cities or 
districts do not. Employees and companies are 
continually locating in areas that they find 
conducive to happier and more creative 
lifestyles. Public art in many cities is often an 
afterthought and this so called “plunk art” 

presents an image of a historically or culturally 
blank city with nothing to distinguish it from 
any other locale. Public art that is heavily 
influenced by local conditions and community 
involvement is much more likely to present an 
area as unique and desirable. Employees that 
work in these areas will pick up on these cues, 
where consciously or unconsciously, and this 
will lead to a greater sense of belonging to an 
area. If companies, employees, and visitors can 
be convinced that they are an integral part of a 
vibrant community, they will be much more 
likely to protect or invest in these same areas. 
Portland is already a city with a reputation of 
an artistic spirit and this area should not be an 
exception to that distinctive perception. With 
some careful planning and cooperation, the 
OMSI could begin to serve as a sort of city-wide 
public art museum. Exhibits and projects need 
not be permanent, but rather could adjust with 
changing conditions, perspectives, and ideas. 
This type of rotating showplace would help to 
further community involvement and 
engagement. Local and foreign artists could 
regularly compete for the chance to display at a 
site which has the reputations for being a world 
renowned public art center. The publicity from 
such a merit would only serve to increase the 
attractiveness of the site for more traditional 
businesses and investment. 
 

Recommendations 

 
1. Create a “school” of salmon sculptures 

along Water St. or the East Bank Esplanade. 

Public Art Wall Sculpture 



   

40 

 

Public Art 

The materials should include recycled 
industrial and rail yard parts such as I-
Beams or rail spikes. These would help 
bridge the connection between the natural 
resources and industrial history of the area. 

2. Extend the artistic pavers behind the rear 
entrance to OMSI further down the bike 
path. This would also help to signal cyclists 

that they are entering a congested area.  
3. Establish a rotating monthly performance 

or exhibit at the front entrance plaza. 
Opening nights could coincide with OMSI’s 
After Dark presentations to increase 
viewership. 

4. Create a water feature installation which 
illustrates that importance of greenspace to 
reducing water pollution. Ideally, this 
would create connection between the OMSI 
site and the Willamette River while also 
allowing a place for children to play. 

5. Construct OMSI signs at both ends of 
Water St. that can be covered with plants to 
highlight the importance of environmental 
stewardship. 

6. Connect a “battery” sculpture to on-site 
solar installations to provide a real time 
view of how much energy is being 
generated. 

7. Construct a large abstract sculpture with 
slots and platforms for visitors to plant 
various native and pollinator friendly 
plants. This sculpture should be irrigated 
with on-site water capture and recycling. 

8. Hold a public competition for a series of 
sculptures that could be placed along the 
East Bank Esplanade and would serve as 
nesting platforms for ospreys or other 
native raptors. The theme for each 
sculpture should be something related to 
the history of the site, such as “railroad” or 
“power plant” 

9. Build all outdoor furniture and planter 
boxes using scrap industrial materials, 

Public Art Abstract Sculpture 
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ideally from the OMSI site itself. 
10. Create a wall dedicated a revolving moss/

plant graffiti mural. The participating 
artists could compete to see who earned the 
right to each subsequent art work.  

 
Kyle Collins 

 

Public Art Light Display 
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A 
ccording to Portland State University, 
Ecodistricts are neighborhoods scale 
developments which are committed to 

accelerating sustainability that integrate 
building and infrastructure projects with 
community and individual action. Generally, 
Ecodistricts are described as areas where local 
community members are focused on achieving 
things such as water and energy reduction, 
while also pushing future development in a 
direction that helps accomplish these goals. In 
order to ensure progress is being made, 
demanding standards for each area of a 
development are set and these are tracked over 
time. Some of the ways Ecodistricts achieve 
success are through the implementation of 
onsite renewable energy production, onsite 
water recycling/reuse, and energy efficiency 
projects. However, these are not the only issues 
tracked by Ecodistricts and many also make an 
attempt to create a holistic model of 
development which privileges how community 
members interact with their environment. 
Ecodistricts tend to favor mixed-use, high 
density development that lends itself to 
transportation options such as biking and 
transit. Residents in these areas are encouraged 
to find both employment and housing within a 
short distance of one another. For an 
EcoDistrict to be truly sustainable, it must also 
address economic and equity concerns. 
Successful projects often include some 
component of affordable housing which allows 
lower income populations to reap the benefits. 
Ultimately, Ecodistricts are intended as places 

that foster a new kind of relationship with our 
built settings. Democracy and inclusion are 
often put forward as primary components of a 
thriving district. When these principles are 
closely followed, they can heighten the public’s 
sense of responsibility and duty towards a place 
that they themselves have had a hand in 
creating. 
 
The Portland Innovation District could benefit 
greatly from also pursuing a designation as an 
EcoDistrict. Many of the same goals put 
forward by Ecodistricts overlap with those of 
Innovation districts. For example, the 
Brookings Institute states that Innovation 
districts are “physically compact, transit-
accessible, and technically-wired and offer 
mixed-use housing, office, and retail.” 
Innovation districts have begun to manifest 
themselves as physical examples of trends that 
are taking place the world over. Businesses and 
employees have begun to demand greater 
access to places that can function as work, play, 
and networking areas. By allowing companies 
and spaces to intermingle, economic and 
creative opportunities can be created through 
increased social interaction. The Portland 
Innovation District is primed to reinvigorate an 
area which has long been neglected. 
Ecodistricts have been gaining popularity over 
the years and the Portland area is now 
exception. The greater Portland area has 
already established five pilot Ecodistricts: 
Lents, Gateway, South Waterfront, Lloyd 
District, and South of Market. The OMSI site 

Waterfront EcoDistrict 
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should and could serve as a sixth pilot 
EcoDistrict. This designation would provide 
several advantages to heighten the success of 
the larger Portland Innovation District. Many 
Ecodistricts have a larger focus on residential 
and smaller retail development. However, by 
creating an industrial EcoDistrict within the 
OMSI site, Portland can begin to shift 
perceptions of where and how sustainable 
development might flourish. For example, a 
solar energy manufacturing company might 
utilize the site as a “living laboratory” to 
determine the best practices for developing 
solar energy production in a large scale urban 
area. Additionally, this same company might 
house part of its operations within the site to 
more effectively study the power potential, 
thereby increasing the economic output of the 
area.  
 
This educational component could also help 
further OMSI’s goals and might function as a 
site wide exhibit to illustrate the future of 
localized, carbon free energy. By installing on-
site solar energy production, the Innovation 
District could take advantage of the services 
and expertise available from Portland 
Community College (PCC). PCC already offers 
one of the best Renewable Energy Systems 
training programs in the state and the 
construction of a large scale system close to an 
already existing PCC campus building on the 
OMSI could easily have positive synergies for 
all parties involved. PCC students would have a 
complex, real world project to hone their skills 

and OMSI would benefit from the maintenance 
and refinement provided by enterprising 
students.  
 
This is only a small example of how many of 
the priorities related to an EcoDistrict 
designation would have compounding effects 
on the overall Portland Innovation District. The 
completion of the Tilikum Bridge and transit 
station creates another crucial intersection 
between an EcoDistrict designation and the 
Innovation District. Having alternative 
transportation connection between disparate 
areas of the Innovation quadrant will help 
increase social interactions and the overall 
resiliency of the site. The bridge itself should 
help reduce automotive traffic in the OMSI 
area while also helping to lower the carbon 
footprint associated with museum visitors. In 
the future, the proximity of such a high quality 
transit system could help spur denser, mixed 
use development in the area. Employees 
working in Innovation District pop-up labs or 
offices will likely request more amenities 
nearby to their place of work. These amenities 
could draw additional attention from outside 
the area and lead to greater volumes of 
pedestrian/transit traffic who are not hindered 
by driving or parking worries. The Tilikum 
Bridge already places the entire area on a solid 
path towards EcoDistrict designation and with 
some foresight, it could be leveraged to a 
greater extent. 
 
 

EcoDistrict Waterscape 
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Finally, due to its location on the Willamette 
River, the OMSI should vigorously pursue an 
EcoDistrict designation to provide a high 
profile example of what is possible for 
waterfront developments. Storm water 
runoff should be managed to the 
highest quality 
standards. Efforts 
should be made 
to both 
increase 
wildlife habitat 
and 
community 
recreation areas. 
Projects with 
these 
motives 
should 
help to 
provide 
access to 
high quality 
community feature while 
also improving the 
overall health of the 
river. While it may not 
be possible to recreate a 
natural waterfront and 
hydrologic system, it is 
possible to reverse some 
of the ecological damage done in the past. The 
improvements in habitat and recreational 
opportunities will inspire distant communities 
to reevaluate their water front developments in 

light of the example provided by OMSI. 
Projects such as this can help cities restore 
their water infrastructure to something more 

akin to a natural cycle, with an increased 
focus on conservation, on-site 

treatment, and recycling.  
 

Recommendations 

 
1. Require all new construction to achieve a 

LEED or similar certification standard. 
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2. Install solar panels across the OMSI site to 
offset some of the energy costs and 
establish a renewable energy exhibit for the 
museum. 

3. Collaborate with Portland Community 
College to help set up a renewable energy 
system for the site which can be used as a 
study tool for students pursuing a 
“Renewable Energy Systems” certification. 

4. Create a connection between the East Bank 
Esplanade bike path and the Tilikum Bridge 
bike path.  

5. Encourage use of alternative transportation 
by giving museum discounts to those who 
walk, bike or take transit to the OMSI site. 

6. Install permeable pavers across all parking 
areas to help reduce problems associated 
with storm water runoff and water 
pollution 

7. Pursue the Cascadia Green Building 
Council’s certification for net-zero water. 
Individual projects could be as follows: 
install waterless urinals in all existing and 
future buildings, create rainwater collection 
cisterns on all viable buildings for use in 
irrigation or toilet flushing, construct grey 
water collection/recycling system to offset 
non-potable water use. 

8. Increase the amount of greenspace in the 
site, particularly along the river, to help 
increase viable wildlife habitat and 
recreational opportunities.  

9. Build a small community urban garden on 
site to serve as both an OMSI learning 
exhibit and to increase the resiliency of the 

surrounding neighborhood.  
10. Collaborate with the other five pilot 

Ecodistricts in Portland to highlight past 
difficulties and solutions. 

 
Kyle Collins 
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What are EcoDistricts? 

 

R 
ichard Register pioneered the idea of 
ecocities, cities that are ecologically 
healthy (“Ecocity Definition”, 2014), 

several decades ago. Register founded the 
company Ecocity Builders, and their formal 
ecocity definition is as follows: 
 
“Human settlement modeled on the self 
sustaining, resilient structure and function of 
natural ecosystems. The ecocity provides 

healthy abundance to its inhabitants without 
consuming more (renewable) resources than it 
produces, without producing more waste than 
it can assimilate, and without being toxic to 
itself or neighboring ecosystems. Its 
inhabitants’ ecological impact reflect planetary 
supportive lifestyles; its social order reflects 
fundamental principles of fairness, justice and 
reasonable equity.” (“Ecocity Definition”, 2014) 
 
EcoDistricts, however, are neighborhood-scale 
areas that follow a similar definition to 
ecocities, but on a smaller scale. They 
emphasize innovation through sustainable 
development, follow a replicable framework, 
strive for increased resilience, and incorporate 
action from communities and individuals (“The 
EcoDistricts Framework”, 2013). They provide 
economic, environmental and social benefits to 
the area, and are implements on actionable 
scales.  
 
With an increasing proportion of humans 
inhabiting urban environments, the way 
development is approached will require 
enhanced efforts to promote urban 
sustainability. High-density cities can increase 
demand for resources like water and energy, 
while also creating more waste and pollution. 
EcoDistricts strive to help find a balance 
between the demands and outputs of a district. 
To do this, they implement technologies such 
as green streets, smart grids, district energy, 
and demand-side management (“The 
EcoDistricts Framework”, 2013). While all 

Tilikum Crossing 
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EcoDistricts have unique features and assets, 
they typically work to achieve goals and 
objectives for the following categories (“The 
EcoDistricts Framework”, 2013): 
 

Equitable Development 

This ensures that the community benefits from 
local investments, jobs are created, current 
residents are relocated in a fair and just 
manner, and stakeholders are involved in the 
entire process (“The EcoDistricts Framework”, 
2013).  
 

Health and Well Being 

In an era when community health is plagued by 
obesity and other health conditions, it is 
important to focus on individual and 
community health and well being. This 
category addresses human health and safety. 
Accessible healthy food, safe streets, clean air, 
and recreational opportunities are promoted 
(“The EcoDistricts Framework”, 2013).  
 

Community Identity 

By promoting strong leadership in local 
government, fostering social networks and 
creating pleasing aesthetics and accessible 
spaces, EcoDistricts help build community 
identity (“The EcoDistricts Framework”, 2013).   
 

Access and Mobility 

Providing sustainable transportation options is 
a key feature of an EcoDistrict. They encourage 
reducing total miles traveled by vehicle while 

promoting vehicle emissions reductions. 
Further, well-connected streets and activity 
hubs allow for easier bicycle and pedestrian 
travel, while increasing social interaction. 
Increased social connectivity can strengthen 
community resilience in the face of natural 
hazards (“The EcoDistricts Framework”, 2013).   
 

Energy 

EcoDistricts aim to achieve annual net zero 
energy use by ensuring performance by 
buildings and other infrastructure is optimized, 
reducing energy demand by increasing 
efficiency and maximizing energy conservation, 
and using renewable energy. Further, utilizing 
renewable energy and reducing energy 
consumption can cut energy costs significantly 
(“The EcoDistricts Framework”, 2013).  
 

Water 

As an already-valuable resource that is 
predicted to become more scarce, EcoDistricts 
focus on water conservation and reuse. By 
implementing “fit-for-use” technology, where 
water is treated to the maximum level 
necessary and not more, water recycling can 
help the area achieve net zero water. Further, 
management of stormwater on-site is key to 
successful water system management (“The 
EcoDistricts Framework”, 2013).  
 

Habitat and Ecosystem Function 

Since humans are not the only species that 
inhabit urban areas, it is important to consider 
wildlife, both flora and fauna, habitat and the 
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natural functions of ecosystems. EcoDistricts 
work to keep local watersheds healthy, enhance 
and maintain biodiversity, create connections 
among habitats to prevent habitat 
fragmentation, and maximize wildlife safety 
through “nature-friendly” design (“The 
EcoDistricts Framework”, 2013).  
 

Materials Management 

Recognizing the value and potential of the 
waste people create in the urban environment 
to be recycled and used for a different purpose 
is another main goal of EcoDistricts. To 
minimize waste, reducing consumption of 
materials and reuse of materials is crucial. Also, 
capturing waste for composting, energy 
generation, and nutrient recovery are 
important steps in effectively managing 
materials and waste (“The EcoDistricts 
Framework”, 2013).  
 

The Portland Innovation 

District + EcoDistrict = 

Portland EcoVation District? 

 
Since the Portland Innovation District is home 
to Oregon Museum of Science and Industry 
(OMSI), the area is well positioned to house 
creativity, innovation and sustainability. 
Incorporating EcoDistrict principles into the 
Portland Innovation District could have many 
benefits for the area. Not only do EcoDistricts 
add economic value to an area (“The 

EcoDistricts Framework”, 2013), they seek to 
achieve ambitious sustainability goals through 
the most innovative ideas and technologies 
(“The EcoDistricts Framework”, 2013). This 
aligns with the elements of innovation districts, 
and adds the opportunity to use the area as a 
“sustainability innovation laboratory” to create 
and develop new sustainability technology with 
a neighborhood-scale area to implement and 
test its effectiveness.  
 
In conjunction with programs associated with 
OMSI, Portland Community College, and 
potential industries in the neighboring areas, 
focusing on sustainability and innovation could 
provide tremendous educational opportunities 
for participants and stakeholders wishing to 
advance their sustainability knowledge. 
  
If an EcoDistrict were to be combined with an 
innovation district to achieve ultimate 
sustainability prestige, it would likely become 
an international attraction for sustainability 
and design professionals and also a tourist 
destination. This possibility of this idea has 
been brought up for the Seaport area in 
Boston’s Innovation District. Since it is directly 
on the waterfront and already incorporated 
many elements of and EcoDistrict, 
professionals are analyzing the possibility of 
establishing it as an EcoDistrict within an 
innovation district.  
 
In addition to the economic value that 
EcoDistricts contribute to an area, such as 
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decreased operating costs and increased 
property values (Capitol Hill EcoDistrict, 2012), 
visitors drawn to the area would bring in 
additional local revenue, especially if there are 
lodging establishments and dining options. It 
could catalyze any businesses in the Portland 
Innovation District and be a highly desirable 
location for new or established businesses.  
 
 
 
 

Case Study 

 

EVA-Lanxmeer, Netherlands (EVA-

Lanxmeer) 

The EVA Foundation (Ecologisch Centrum 
voor Educatie, Voorlichting en Advies) wanted 
to develop a society where residents lived both 
sustainably and environmentally consciously. 
In 1994 they began acting on this idea and 
developing the following goals for the district:  
1. People can engage with their surroundings 

and help mold their own lifestyle.  
2. Environmental issues are easily identified 

and addressed to allow for healthy 
ecosystems.  

3. Residents would gain consciousness of the 
environmental impacts of their actions.  

 
Their vision also focuses on recognizing, both 
as individuals and as a society, that substantial 
effort is necessary to resolve some of the issues 
we have made for ourselves over time.   
 
Researchers and designers wanted to focus on 
principles from the concept of genius loci, or 
the preservation and enhancement of an area’s 
existing qualities. Also, they wanted to 
implement closed-loop systems for materials 
and energy cycles, sustainably manage water 
and energy, provide healthy food, and 
effectively build connections between nature 
and buildings. 
 
 

EVA-Lanxmeer, Netherlands 
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To successfully create this district, they 
planned to build at least 200 homes, 
apartments and offices; construct and plant an 
organic urban farm; and build The EVA Centre 
for Integrated Ecological Science and Social 
Innovation.  
 
The district has 20 housing projects, each with 
different energy-efficiency features and 
qualities. Some neighborhoods in the district 
have houses and apartment buildings oriented 
to take full advantage of the sun’s energy 
through passive heating. Other neighborhoods 
have homes that mostly have two solar panels 
to heat water, however some homes have up to 
five panels to heat water to be used for space 
heating in cold temperatures. Still other 
neighborhoods are covered in earth and 
vegetation for cooling effects in the summer 
and effective insulation in the winter.  
Water in the district has three classifications: 
rainwater, wastewater and drinking water. The 
district strives for a sustainable water cycle by 
collecting rainwater in ponds, separating 
sewage into blackwater and graywater, and 
then conveying the greywater into constructed 
wetlands for natural filtration and purification. 
The use of a natural filtration system serves as 
an environmental education element within 
the district. Further, in many homes, water 
supply is divided into two systems, one that 
supplies potable water and one that reuses non
-potable water for activities such as toilet 
flushing.   
 

In addition to the sustainable infrastructure 
elements of the District, residents are able to 
participate in many activities. These include 
coaching and therapy to find balance between 
work and life that addresses stress, 
mindfulness, and personal development, an 
urban farm that allows entrepreneurs to grow 
food and flowers, some livestock and berries to 
be sold locally, and a swimming pool for 
recreation of all ages.  
 
Many elements of the features of EVA Laxmeer 
would be beneficial for the Portland Innovation 
District, whether incorporated as part of an 
EcoDistrict or on their own. Closed-loop water 
systems with natural filtration and purification 
would allow for on-site treatment of 
stormwater; solar panels and passive heating 
techniques would decrease outside energy 
demand; providing social services to improve 
quality of life could provide potential residents 
and visitors with a transformative experience.  
 

Recommendations 

 
1. Install solar energy systems on applicable 

roofs, such as OMSI and PCC. Also, 
consider installing solar roadways and/or 
walkways.  

2. Create bike/pedestrian connection from the 
TriMet station to OMSI entrance and other 
activity hubs. This connection could be an 
“interurban nature trail” lined with trees 
and green infrastructure, informational 
signage about the site, and occasional 
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benches made and improved by local 
artists; evening lighting could be powered 
by solar trees. 

3. Develop district-scale water system through 
rainwater harvesting, wastewater recycling 
and reuse, and on-site stormwater 
management, capture and reuse; aim to 
achieve net-zero water.  

4. Implement SmartGrid technology for 
maximum efficiency in energy use.  

5. Utilize passive solar design for heating and 
passive cooling techniques in all new 
buildings to reduce energy demand and 
use.  

6. Create wildlife habitat by planting trees, 
creating green corridors for wildlife 
movement throughout District, planting 
vegetation that attracts pollinators; the 
District should establish and follow wildlife
-friendly principles. 

7. Create an event plaza for community 
gatherings and other activities, such as a 
farmer’s market, weddings, and/or 
performances to enhance social connection. 

8. Establish a new or existing organization to 
be responsible for the management of the 
EcoDistrict. This organization would 
manage funding, track the District’s 
performance, guide development strategies, 
and encourage participation from other 
District stakeholders. 

9. Install counting mechanisms visible to the 
public displaying the amount energy 
generated by solar panels and gallons of 
recycled/repurposed water to demonstrate 

effectiveness of solar and water systems. 
10. Install bike sharing/renting stations at both 

the North and South ends of the district to 
promote active transportation.  

 
Jamie Willeke 
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G 
reen infrastructure refers to network of 
systems that use natural processes, 
vegetation and soils to provide many 

benefits on local, city and regional scales. 
(“What is Green Infrastructure?”, 2014). 
Though it is generally closely associated with 
stormwater systems, its impacts reach much 
further and it serves many functions (“Green 
Infrastructure”, 2015). Integrating natural 
systems and processes into critical community 
services such as stormwater treatment and 
infiltration, flood attenuation, and cooling of 
urban heat islands with green infrastructure 
can have positive environmental, economic and 
social impacts on a community (“Green 
Infrastructure”, 2015). Green infrastructure is 
also instrumental in climate change adaptation 
and mitigation strategies (Gill, 2007).  
 
 

The applications of green infrastructure are 
varied and expansive. Green infrastructure 
projects can occur on small, residential sites or 
be as large as an entire city. Common best 
practices for green infrastructure include:  
 

Rainwater Harvesting Systems 

Rain barrels or cisterns collect rainwater for 
future use, typically irrigation. However, with 
proper permitting, other uses are possible. 
Benefits of this practice include reduction of 
stormwater runoff and additional water 
supplies (“What is Green Infrastructure?”, 
2014). 
 

Rain gardens 

These shallow, vegetated basins that allow for 
the collection and infiltration of runoff from 
impervious surfaces such as roads, roofs and 
parking areas. They are beneficial for slowing 
peak stormwater flows, allowing water to 
infiltrate into the soil for recharge of aquifers, 
and filtering out harmful pollutants (“What is 
Green Infrastructure?”, 2014).  
 

Bioswales 

Elongated troughs used for the conveyance of 
stormwater, but incorporate vegetation and 
other soil media to slow stormwater, allow it to 
infiltrate into the soil and let suspended 
pollutants settle out. They are also sometimes 
xeriscaped to survive long periods of water 
scarcity (“What is Green Infrastructure?”, 2014).   
 
 

Urban Ecology Waterscape 
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Permeable Paving 

These surfaces allow water to infiltrate through 
them into the __sub-media____ and eventually 
back into the soil (“What is Green 
Infrastructure?”, 2014). Vegetated permeable 
pavements, such as grass pavers and concrete 
grid pavers, will contribute to the cooling of 
urban heat islands through evapotranspiration, 
especially when wet, and vegetation’s natural 
properties (“Reducing Urban Heat Islands”). 
 

Green Roofs 

Rooftops, often urban, are covered in 
vegetation to intercept and detain rainwater 
before it reaches an impermeable surface. The 
vegetation slows runoff and also detains it to 
allow for later evapotranspiration (“What is 
Green Infrastructure?”, 2014). Green roofs have 
been shown to reduce the temperature in 
surrounding areas and of the building on which 
it is installed (Gill, 2007). 
 

Urban Tree Canopy  

Canopy created by urban trees serve to reduce 
stormwater runoff by intercepting rain and 
snow with their leaves and limbs (“What is 
Green Infrastructure?”, 2014). Urban tree 
canopy also serves to reduce the urban heat 
island effect by providing shading on surfaces 
that would otherwise absorb and reflect heat 
from the sun (“Urban Forestry”, 2013). By 
taking in carbon dioxide and releasing oxygen 
through the process of photosynthesis, trees 
can also help reduce air pollution in urban 
areas (“Urban Forestry”, 2013). As there are 

many species of wildlife that inhabit our cities, 
urban tree canopies also provide valuable 
habitat for many species of invertebrates and 
small animals like birds and squirrels. Further, 
the presence of mature trees on a piece of 
property can increase that property’s value by 
an average of 10 percent, and if they are located 
along a street, businesses tend to make more 
revenue than a street bare of trees (“Urban 
Forestry”, 2013). 
 

Green Streets  

Many of the above green infrastructure best 
practices can be combined to develop green 
streets. These streets help manage stormwater 
runoff, “improve water quality, reduce urban 
heating, enhance pedestrian safety, reduce 
carbon footprints and beautify 
neighborhoods.” (Conceptual Guide to 
Effective Green Street Design Solutions”, 2009). 
 

Benefits of Green Infrastructure 

Along with the many benefits of green 
infrastructure highlighted in the best practices, 
even further services can be provided. All of the 
benefits provided by green infrastructure can 
be considered “ecosystem services,” which are 
“beneficial outcomes to humans or the natural 
environment that result from ecosystem 
functions” (“The Multifunctionality of Green 
Infrastructure”, 2012). There are four categories 
of ecosystem services, according to the 
Millennium Ecosystem Assessment (“The 
Multifunctionality of Green Infrastructure”, 
2012):  

Green Street Bioswale 
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 Provisioning services: services like 
providing food for harvesting and water 
from gardens and rain collection 

 Regulating services: services such as flood 
control from bioswales and reduction of the 
urban heat island effect from shade trees 

 Cultural services: services like recreation 
opportunities from a greenway, or spiritual 
enlightenment from a meditation garden 

 Supporting services: services that “maintain 
conditions for life on Earth” 

 
These ecosystem services are an important 
element of green infrastructure. However, 
green infrastructure provides economic benefit, 
also.  
 
In a collaborative report by the American 
Society of Landscape Architects, American 
Rivers, the Water Environment Federation, and 
ECONorthwest, authors highlight that green 
infrastructure can be a cost effective approach 
to stormwater management while reducing 
energy costs (Banking on Green, 2012). As 
green infrastructure uses natural processes to 
provide benefit, energy consumption can be 
reduced (Banking on Green, 2012). For 
instance, trees that provide sufficient shade can 
reduce the cooling costs of buildings in the 
summertime. Further, since green 
infrastructure can help manage flooding, 
associated costs post-flood can be reduced 
(Banking on Green, 2012). 
 
 

Green Infrastructure and Climate Change 
Climate change adaptation and mitigation can 
be addressed with green infrastructure. With 
climate change impacts already being observed, 
planning for potential future impacts is 
necessary, as are efforts to mitigate them. 
Temperatures are forecasted to rise (Gill, 2007), 
and the urban heat island effect in the area 
could intensify if unplanned for. Green 
infrastructure can be used to adapt to this by 
providing trees to shade areas, usually paved, 
that would absorb energy from the sun, store it, 
and then release it as heat (“What is Green 
Infrastructure?”, 2014; Gill, 2007). Trees also 
sequester carbon dioxide, a greenhouse gas, 
and release oxygen through the process of 
photosynthesis; this helps mitigate carbon 
dioxide as a contributor to climate change, and 
also improves the air quality of the surrounding 
area (“Urban Forestry”, 2013).  
Storm events are also expected to intensify, 
increasing the amount of precipitation over 
shorter periods of time (Gill, 2007). These 
storms can easily overwhelm stormwater 
systems and cause flooding, therefore 
supplementing or replacing current systems 
with green infrastructure systems, such as 
bioswales, rain gardens and/or rainwater 
harvesting systems, with the capacity to slow 
and detain the runoff from such storms, is 
crucial. Further, using permeable pavement 
whenever possible would provide additional 
opportunity to reduce expected increases in 
stormwater runoff.   
 

Permeable Paving 
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How Could Green 

Infrastructure Serve the 

Portland Innovation District? 

 

Reduce Environmental Impacts 

As an innovation district, the area should 
emphasize new and innovative technology, 
such as green infrastructure. Further, the 
Portland Innovation District (the District) 
encompasses many impervious surfaces and is 
directly adjacent to the Willamette River, 
making it likely that untreated stormwater 
enters the river during precipitation events. 
This can negatively impact riparian flora and 
fauna, as well as lead to erosion of the 
riverbank.  
 

The District’s many paved surfaces could 
contribute to the urban heat island effect, 
where localized temperatures are greater than 
the surrounding areas. Pavement, typically 
concrete and asphalt, absorbs the sun’s energy 
during the day and releases it at night in the 
form of heat. Summertime surface 
temperatures of pavement can reach 120-150?F 
(“Reducing Urban Heat Islands”). These high 
surface temperatures can impact the 
temperature of water runoff and lead to 
thermal pollution in the River and other 
waterways (“Reducing Urban Heat Islands”). 
Further, the District is surrounded by an 
industrial area, perhaps intensifying localized 
air pollution. 
 

Education 

Green infrastructure could minimize these 
impacts and also provide direct benefits for the 
District. Several areas around the Oregon 
Museum of Science and Industry (OMSI) 
already incorporate green infrastructure 
systems: there are bioswales in the existing 
OMSI parking lot and two green walls on the 
OMSI building. Implementing additional and 
more extensive green infrastructure systems 
could provide even more benefit to the district 
and surrounding areas. 
Coupling green infrastructure projects with 
educational programs for OMSI and Portland 
Community College to monitor and track 
project success could help garner public 
support and share understanding of the 
benefits of the projects.  

Rainwater Garden 
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With innovation comes learning experiences, 
and using new development provides an 
excellent opportunity to foster these 
experiences. For example, if an extensive green 
roof is installed on the roof of a new or existing 
building, establishing programs that allow 
participants to interact with the system and 
demonstrate how green roofs can help with 
improved water quality would help people of 
all ages understand the importance of such a 
system. Another way to incorporate 
educational and participatory opportunities 
would be to plant a vegetable garden on the 
roof as part of a green roof; these could be 
cared for and harvested by program 
participants and the local proposed food 
establishments could serve the vegetables and 
use compost generated to help fertilize the 
garden, allowing the system to come “full 
circle”. There are countless learning 
opportunities associated with the use of green 
infrastructure, and this location presents great 
opportunity to explore them.    
 

Connectivity 

The Portland Innovation District’s size 
necessitates certain elements of connectivity to 
reach the different areas, or “hubs”, within it, 
and green infrastructure can be used to create 
these linkages for people and wildlife (Ely and 
Pitman, 2014). Frederick Law Olmsted, an 
American landscape architect, stated, “…no 
single park, no matter how large and how well 
designed, would provide the citizens with the 

beneficial influences of nature.” (Ely and 
Pitman, 2014). He believed that parks and open 
spaces, also hubs, should be connected to form 
a network of green space (Ely and Pitman, 
2014). The connectivity among hubs allows 
“green” resources to be more effective versus if 
they were fragmented (Ely and Pitman, 2014). 
For the Portland Innovation District, “green” 
connectivity among hubs will allow visitors and 
wildlife to enjoy the ecosystem services 
provided by green infrastructure as they travel 
to, from, and throughout the District. 
 
For wildlife, connectivity extremely important. 
Located adjacent to a river, the Portland 
Innovation District could be home to many 
species of animals. Providing connections for 
them to move safely to and from the river’s 
edge is critical for their survival, as well as 
prevention of habitat fragmentation, which can 
reduce species diversity (Ely and Pitman, 2014).  
 

Case Studies 

 

Greater Manchester, England 

A study based in Greater Manchester, England 
modeled the effects of green infrastructure on 
surface runoff and urban heat island 
temperatures from the years 1970 to 2080 using 
projected emissions data and proposed 
temperature and precipitation increases from 
climate change. The area is already concerned 
with summer warming of the urban 
environment negatively impacting human 
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comfort (Gill, 2007). Greater Manchester 
contains about 1,300 km2 and incorporates 
many land uses, from residential to farmland to 
highly urban areas (Gill, 2007). It is also 
characterized by 13 different primary urban 
morphology types (UMT), several of which are 
farmland, residential, industry and business, 
retail, previously developed land, and transport 
(Gill, 2007). These UMTs are further delineated 
into more specific categories, detailed UMTs, 
such as formal and informal open space, major 
roads, schools, hospitals and many more (Gill, 
2007).  
 
Greater Manchester is comprised of about 40 
percent farmland and 60 percent urbanized 
area (Gill, 2007). Of the entire area, about 72 
percent is covered by evapotranspiring 
surfaces, like vegetation and water (Gill, 2007).  
 
Researchers used surface temperature as an 
indicator of “energy exchange in the urban 
environment”, as mean radiant temperatures 
included many factors that could complicate its 
measurement (Gill, 2007). The years 1961-1990 
were used as a baseline for models, and the 
“UCKIP02 Low and High emissions scenarios” 
were used to estimate conditions in the 2020’s, 
2050’s and 2080’s (Gill, 2007). Further, 
temperature and precipitation were estimated 
for these time periods using a weather 
generator. Models were run to measure current 
conditions, adding 10 percent green cover, and 
also removing 10 percent green cover.   
 

Results from surface temperature modeling 
showed that installing green roofs can decrease 
building surface temperatures to below 
baseline levels, except in the year 2080 (Gill, 
2007). Surface temperatures decreased by 
between 2.2?C and 2.5?C for the High emissions 
estimate and between 0.7?C and 1.2?C for the 
Low emissions estimate (Gill, 2007). Further, 
the biggest temperature differences were seen 
in areas with more buildings.  
 
Surface runoff modeling showed that 
“increasing green cover by 10 percent in the 
residential UMTs reduces runoff from these 
areas… by 4.9 percent”, and adding trees 
reduces runoff even more. Runoff was reduced 
the most in areas with many buildings (Gill, 
2007).  
 
The study suggests preserving existing green 
space, and increasing it when possible, are 
potential adaptation strategies to adjust to 
warming climates. With predicted increased 
precipitation, the study found that green 
infrastructure is effective at reducing 
stormwater runoff, but the amounts of increase 
over time will necessitate increased storage of 
stormwater, also (Gill, 2007). Trees were found 
to be one of the most important elements of 
green infrastructure to promote, as they 
provide shade and reduce stormwater runoff, as 
well as are more resilient to droughts than 
grass. The study concludes by stating, “The 
creative use of green infrastructure is one of the 
most promising opportunities for adaptation 
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and this needs to be recognized in the planning 
process at all scales…”(Gill, 2007). 
 
The effectiveness of green infrastructure in this 
case study helps confirm the value of green 
infrastructure in future development of the 
Portland Innovation District. For the many 
social, environmental and economic benefits 
green infrastructure can bring, its 
implementation could be highly valuable to the 
District.  
 

South Australia’s Green 

Infrastructure Project 

The Green Infrastructure Project at the Botanic 
Gardens of South Australia is a result of the 
combined efforts of Renewal South Australia, 
Adelaide & Mt. Lofty Ranges Natural Resources 
Management Board, the Department of 
Planning, Transport and Infrastructure, and the 
Botanic Gardens of South Australia. These 
partners are working toward a common vision: 
“South Australians living in healthy, resilient 
and beautiful landscapes that sustain and 
connect people with plants and places.” (Green 
Infrastructure Prospectus, 2012). The Project 
uses the Australian Institute of Landscape 
Architects definition of green infrastructure: 
“the network of natural landscape assets which 
underpin the economic, socio-cultural and 
environmental functionality of our cities and 
towns - it is the green spaces and water systems 
which intersperse, connect and provide vital 
life support for humans and other species 
within our urban environments.” (Green 

Infrastructure Prospectus, 2012).  
 
The Project is focused on the value of the 
ecosystem services that green infrastructure 
provides to bring together stakeholders for 
projects that place the same value on green 
infrastructure as is placed on other elements of 
the built environment (“Green Infrastructure 
Prospectus”, 2012). By prioritizing green 
infrastructure as a fundamental element of the 
urban environment, not just an afterthought 
once buildings are complete, the Project aims 
to transform urban environments into 
sustainable landscapes that are resilient to the 
effects of climate change, growing populations 
and food and water scarcity (“Green 
Infrastructure Prospectus”, 2012). The Project 
aims to encourage integrating green 
infrastructure principles into policies and plans 
and provide policy guidance to enact this, 
demonstrate the effectiveness and value of 
green infrastructure through its 
implementation and community engagement, 
and recognize those institutions and 
organizations that promote green 
infrastructure. To achieve these goals, they will 
focus on considering urban areas as systems, 
managing them and designing them with 
suitability and sustainability as cornerstones, 
promoting behavior change through many 
avenues and strengthening collaboration and 
partnerships among government, industry, 
existing plans, and education, community and 
private sectors to pursue innovation (“Green 
Infrastructure Prospectus”, 2012).  
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The Green Infrastructure Project conducted a 
survey to identify what knowledge community 
members have about green infrastructure and 
what value they place on it and its functions. 
The survey respondents were found to consider 
green infrastructure either “very” or “extremely 
important” for the “planning and design of 
urban environments of Southern 
Australia” (“Green Infrastructure Survey”, 2013). 
Further, many respondents were concerned 
with water issues, open space preservation and 
enhancement, the ecological and biological 
linkages provided by green corridors, and 
education and community participation. 
However, barrier to the implementation of 
green infrastructure were identified to be first, 
“lack of political interest”, and second, limited 
resources and funding (“Green Infrastructure 
Survey”, 2013).  
 
The efforts of the Green Infrastructure Project 
showcase the opportunities for partnerships 
among many groups on many scales to achieve 
the benefits of green infrastructure. It is an 
example of large-scale efforts to pursue 
sustainability and incorporate nature into 
urban environments to combat and adapt to 
changing climates. Using this project as a guide 
could help the Portland Innovation District 
develop a holistic, inclusive and collaborative 
plan to implement and encourage green 
infrastructure projects as development occurs.  
 
 

Recommendations 

 
1. Plant street and parking lot trees along 

Water Avenue, in all parking areas, and 
along the esplanade to provide shade and 
also reduce stormwater runoff. Possible 
species approved for Washington County 
include: White Ash (Fraxinus Americana), 
Katsura Trees (Cercidiphyllum japonicum), 
or Paperback Maple (Acer griseum) 
(Approved Street Trees, 2014). 

2. Install green roofs on new buildings and 
retrofit existing roofs to support green 
roofs. Consider edible vegetation and 
interactive spaces that include benches, 
tables, and/or a walking path.  

3. Install artistic stormwater and green walls 
(on applicable walls) to capture, filter and 
allow water to be taken up by plants and 
evapotranspired back into the atmosphere. 

4. Highlight the relationship between the 
river and surrounding areas- through 
education and outreach programs, 
demonstrate that what happens in these 
areas directly impacts the river. 

5. Establish educational programs for all age 
groups when developing any green 
infrastructure system. Make them 
measureable and have program participants 
help track improvements to water quality, 
amount of stormwater detained, etc… 

6. Create a green corridor throughout the 
District to allow for pedestrian and cycle 
connections among activity hubs, and also 
provide a means for wildlife to safely travel 
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throughout the District. Including a small 
pocket forest would align with the theme of 
the Pacific Northwest and also provide 
respite for employees and other visitors to 
the area.  

7. Install bioswales and/or rain gardens along 
Water Avenue and in all parking areas; 
ensure that use of curbs that contribute to 
quick stormwater conveyance is minimized 
and that curb cuts are used in effective 
locations.  

8. Install permeable pavers and/or pavement 
in parking lots, along the Eastbank 
Esplanade, and along Water Avenue. 

9. Transform Water Avenue into a “curbless” 
green street with vegetated bioswales or 
rain gardens, shade trees, bike lanes, and 
pedestrian refuges for safe crossing.   

10. Plant vegetated filter strips in small, narrow 
spaces that will not allow bioswales or rain 
gardens: along sidewalks, the east edge of 
Eastbank Esplanade, and in areas where 
sheet flow of runoff is likely.  

 
Jamie Willeke 
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N 
ature is an essential element to the hu-
man existence and experience. It pro-
vides us with everything we need to sur-

vive and thrive – clean air and water, food, bio-
diversity, physical and mental health, identity, 
and curiosity. However, as our built environ-
ment continues to expand due to the demands 
and needs of population increase, we have dis-
connected ourselves from the natural world. 
The concept of biophilic design can help us 
bridge that disconnect and harmonize natural 
systems with our constructed landscape.  
 
Biophilic design is defined by incorporating 

nature-based features, such as greenroofs, 
greenwalls, rain gardens, urban forests, sun-
light, and outdoor air, to enhance our mental 
and physical well-being, and connection with 
nature (Beatley 2011). Through innovative plan-
ning concepts and strategies, biophilic design 
redefines how we live, work, play, and learn by 
bringing nature back into the city.  
 

Benefits of Biophilic Design  

 

Environmental 

Implementing a larger network of green spaces 
through biophilic practices on the Portland In-
novation District’s property will help establish 
better ecological integrity. Depending on which 
biophilic designs are implemented, the envi-
ronmental benefits could include reduced air 
and water pollution, increased wildlife and 
plant biodiversity, oxygen production, and 
greenhouse gas reductions from energy usage 
in buildings. 
 

Economic 

Providing an area with more green space and 
nature-based features can attribute to several 
economical benefits for the Innovation District 
property. The ecological services that biophilic 
design provides – energy reduction, on-site wa-
ter conservation, water quality protection, and 
carbon sequestration, are more economically 
sound and valuable than benefits that might 
otherwise be provided through expensive tech-
nology and built projects (Beatley 2011). Nature 

Cheonggyecheon Waterway, Seoul, South Korea 
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is a significant neighborhood and community 
asset. Studies on biophilic communities show 
that economic premium is carried out when 
residents can easily get outside, and where 
walking is permissible and encouraged (Beatley 
2011).   
 
Should the Innovation District decide to devel-
op office space or hospitality opportunities on 
any of its undeveloped sites, incorporating bi-
ophilic design could significantly increase 
property values. For example, the dramatic 
daylighting of four miles of the Cheonggycheon 
River through downtown Seoul, Korea involved 
removal of an elevated highway that covered a 
severely degraded river and ecological restora-
tion on the river, dramatically enhanced the 
desirability and economic stability for the 
homes and neighborhoods nearby (Beately 
2011). The restored nature and abundance of 
greenery caused property values increased by 
30-50% and businesses increased by 3.5%, 
providing new jobs for residents and enhanced 
the tourist economy (Landscape Architecture 
Foundation). Implementing biophilic design 
could attract more visitors to the Innovation 
District, which could boost its economic value 
and become a world-class tourist destination. 
 

Social 

Incorporating more green space through bi-
ophilic design promotes personal engagement 
with nature, and fosters compassion, caring, 
and cooperation within the community. More 
green space encourages and enhances recrea-

tional and meditative space, mental and physi-
cal health, and community identity. The Inno-
vation District’s visitors will greatly benefit 
from being exposed to nature within an urban 
environment and could help enhance The In-
novation District, specifically OMSI’s, goal of 
becoming a world-class tourist destination. 
 

Health  

Physiological and cognitive studies on our visu-
al connections with nature show reduced stress 
levels, increased positive emotions, and im-
proved memory and concentration rates 
(Terrapin 2014). Biophilic design emphasizes 
outdoor physical activity by providing the pub-
lic with aesthetically pleasing areas to walk 
through. These areas could include sidewalks, 
walking and biking trails, open space, recrea-
tional facilities, and plazas, all of which OMSI 
already has on site. Creating a more walkable 
and recreational community that encourages 
spending time outside can help increase physi-
cal activity, lower obesity rates, and decrease 
heart-related diseases.  
 

New Vision for a Biophilic 

Innovation District 

 
Portland, Oregon is already a world leader in 
sustainable city planning through its numerous 
green buildings, bicycle and pedestrian plan-
ning, public open space, and instilled apprecia-
tion for nature (Beatley 2011). OMSI has also 
already incorporated several biophilic design 

Biophilic Walkway 
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elements on its property, such as bioswales and 
green walls. However, there is still an incredi-
ble amount of biophilic opportunity that OMSI 
can integrate into its existing property and any 
future developments. The new biophilic vision 
for OMSI should be based upon providing the 
public with an enriched relationship with na-
ture, as well as providing nature with the ability 
to thrive within an urban landscape.  
 

Green Roofs 

Green roofs are defined as rooftops that are ei-
ther completely or partially covered in vegeta-
tion. There are two main types of greenroofs—
extensive and intensive. Extensive greenroofs 
typically cover the entire rooftop and are com-
posed of relatively shallow substrate of soil and 
plants (Beatley 2011). In contrast, intensive 
greenroofs typically only cover a small portion 
of the rooftop but have larger trees and vegeta-
tion (Beatley 2011). The environmental benefits 
from green roofs include, reduced energy con-
sumption rates, stormwater retention, carbon 
dioxide sequestration, and new wildlife habitat. 
Green roofs that permit visitors to gather and 
socialize, like the New York Highline, have po-
tential educational benefits by allowing visitors 
to engage with nature and learn how nature 
functions through educational signage. 
 
 

Green Walls 

Green walls are defined as self-sufficient verti-
cal gardens that are attached to the façade or 
interior of a building. They are created by a 

metal exterior frame, with plastic and felt layers 
through which the plants are rooted (Beatley 
2011). The plants chosen for the green walls at 
OMSI will depend on the site and climate con-
ditions. Similar to green roofs, this type of bi-
ophilic design helps to infuse the built environ-
ment with nature by providing stormwater re-
tention properties, reduction in energy con-
sumption, wildlife habitat, reduced urban heat 
island effect, and air cleansing properties. 
Greenwalls redefine what a wall is as it offers 
greenery, texture and structure to ordinary 
walls that pedestrians walk by without notic-
ing. Green walls are gaining more mainstream 
attention by architects, urban designers, and 
even city leaders through the most recent 
years. Patrick Blanc, one of the leading creative 
designers and botanists of greenwalls, has de-
signed greenwalls for various buildings 
throughout the world. Blanc’s most visually 
striking greenwall is at the CaixaForum Muse-
um in Madrid. Vibrantly green and wooly, the 
greenwall frames one side of a large public 
square and boasts nearly 15,000 plants and 250 
different species on a 24-meter-high wall 
(Beatley 2011). The museum’s exterior has an 
industrial-like feel and a fairly large open plaza 
at the entrance, quite similar to OMSI. By 
bringing in the greenwall, Blanc “reintegrated 
nature where one least expects it” (Beatley 
2011). Incorporating greenwalls onto to the fa-
cades of OMSI at the entrance could increase 
socializing activities for visitors and make the 
plaza livelier.  
 

Urban Water Feature 
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Stormwater Green Wall 

Similar to a standard green wall, a stormwater 
green wall is a fairly new and innovative storm-
water management system. It is composed of a 
metal structure designed to hold stormwater 
channels adorned with native plant material 
that slow and treat roof runoff, with planet 
boxes located below to collect and store the 
water (Oregon Metro 2014). In the event of a 
heavy rainstorm, it is recommended that an 
overflow area is designed so that the storage 
capacity of the metal stormwater channels are 
not stressed. Since the stormwater wall is de-
signed vertically, it does not take up expansive 
space like other mitigation systems would. The 
upfront cost of a stormwater green wall is high 
(up to $100,000+), however, the Environmental 
Protection Agency offers grants to help fun 
projects and programs that aim to mitigate 
stormwater runoff from reaching waterways.    
 

Bioswales, Rain Gardens and Plant-

er Boxes 

All three biophilic infrastructure elements are 
defined as shallow, vegetated basins with gen-
tly sloping sides that collect and absorb rainwa-
ter runoff from rooftops, sidewalks, parking 
lots and streets. Each rainwater retention struc-
ture is designed to mimic the natural hydrology 
by infiltrating, filtering and evapotranspiring 
stormwater and urban runoff – the leading 
cause of water quality issues and pollution in 
dense urban areas. The OMSI site has a signifi-
cant amount of impervious surface, causing 
rainfall to flow quickly off site and into nearby 

waterways. Urban runoff is a significant envi-
ronmental issue because it picks up pollutants, 
such as trash, bacteria, oils, grease, toxins, and 
heavy metals, and degrades the quality of the 
receiving waterbody (See Waterfront Develop-
ment). Since OMSI is adjacent to the 
Willamette River, the property would benefit 
greatly by incorporating more stormwater fea-
tures to enhance and protect the integrity of 
the river ecosystem.  
 

Green Streets 

A green street is a street that uses a natural sys-
tems approach to reduce stormwater flows, en-
hance water quality, reduce the urban heat is-
land effect, and cleanse the air of pollutants 
(Environmental Protection Agency). Green 
street features can include swales, vegetated 
curb extensions, vegetated medians, permeable 
paving and street trees. OMSI would greatly 
benefit from adding more vegetation and trees 
to its main street, SW Water Street. Bringing in 
more greenery to that space can help provide 
more wildlife habitat, increase pedestrian safe-
ty, and create an urban forest-like feel for visi-
tors.  
 

Sense of Place 

The old, industrial buildings paired with the 
unique, lush greenery that biophilic design pro-
vides can create a special and memorable place 
that people will remember when visiting the 
Portland Innovation District The use of Natural 
Analogues, which addresses objects, materials, 
colors, shapes, sequences and patterns found in 

Biophilic Design Sculpture 
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nature, can be manifested through public art, 
ornamentation, furniture, décor and textiles 
throughout the Innovation District site to cre-
ate a distinct sense of place (Terrapin). OMSI 
should consider using living materials to create 
public art throughout the property site. Moss 
graffiti art is a different take on traditional mu-
ral wall art, as it uses layers of grass and moss 
to design different shapes and typography. The 
Supertree exhibit at the Gardens by the Bay in 
Singapore offer a unique public art experience 
by incorporating native flowers and plants onto 
22-50 meter high canopy trees made out of 
metal that offer solar energy and air cleansing 
features. By incorporating a similar public art 
piece, the Innovation District can enhance its 
sense of place.  
 
The increased amount of vegetation through 
green roofs, green walls, bioswales, and green 
streets has the ability to mute out urban noise. 
Since OMSI is located near a heavily used 
bridge, this benefit could help soften traffic 
noise and enhance a better sense of place of 
what OMSI is through sound. Biophilic design 
that incorporates flowering plants that are na-
tive to the region, such as roses, can also help 
boost the sense of place for OMSI visitors and 
will also attract wildlife, such as birds and but-
terflies. Bringing wildlife to the property makes 
the area more animated and increases the op-
portunity for children and adults to be more 
connected with nature.  
 
 

Case Studies 

Living Water Garden 

Chengdu, China 
The Living Water Garden is a 5.9 acre park on 
the waterfront of the Funan River, which encir-
cles the urban center of Chengdu, China, home 
to nearly 9 million people (Keepers of the Wa-
ters 2012) . The Funan River is historically 
known for pollution issues from industrial de-
velopment and increasing populations (Keepers 
of the Waters 2012). The Living Water Garden 
encompasses several sustainability elements by 
transforming a polluted river into a cleaner and 
more vibrant ecosystem. In 1998, the Living 
Water Park was established by Keepers of the 
Waters, an environmental organization that 
brings science and art together to connect 
communities with their local water sources and 
promote an innovative understanding of 
water’s place in the urban and global ecosystem 
(Keepers of the Waters 2012). The main envi-
ronmental benefit includes river water pumped 
into settling ponds with specific plants that 
clean and filtrate the water. The fish living in 
the ponds act as indicators to how healthy the 
water is. This process mimics water filtration 
processes found in nature. The park is also a 
fully functioning water treatment plan, further 
protecting the river ecosystem from urban run-
off pollution. To incorporate social sustainabil-
ity, the park is in the shape of a fish, which 
symbolizes regeneration in the Chinese culture 
(Keepers of the Waters). It also provides a so-
cial space for residents and visitors, and has an 
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amphitheater for concerts, pays, and other ac-
tivities. The Living Water Garden cleans only 
250 square meters of water per day, which is 
not enough to significantly impact the water 
quality of the Funan River (Keepers of the Wa-
ters 2012). However, the park serves as a learn-
ing tool for local residents and tourists, teach-
ing and inspiring people about the relationship 
between the urban landscape and the environ-
ment. The park attracts visitors form all over 
the world, boosting Chengdu’s local economy. 
Lastly, the Living Water Garden provides a ref-
uge for wildlife in the midst of a densely urban-
ized city, harmonizing nature and the build 
environment, a key biophilic design element. 
Although this type of project may not be en-
tirely replicable within the Portland Innovation 
District site, the Living Water Garden serves as 
an example of how the built environment can 
work with nature and gain a deep understand-
ing of the connection between healthy water 
quality and the urban landscape. The Living 
Water Garden can serve as an example for the 
Innovation District of how a community can 
revitalize its river ecosystem and provide a flex-
ible system that can aid in future water quality 
issues due to climate change or increasing pop-
ulation, as well as incorporate public art, sci-
ence and education. 
 

Gardens by the Bay – Supertrees 

Singapore 
Located adjacent to the ocean, the Gardens by 
the Bay is a world class urban recreation space 
that emphasizes and encompasses many sus-

tainable design aspects, such as energy efficien-
cy, plants, air and water quality, and soil con-
servation (Gardens by the Bay 2012). The park 
was built up on barren reclaimed land, but now 
serves as an urban ecosystem, as it addresses 
sustainable urban development through land-
scape architecture, horticulture, environmental 
engineering and technology. Through various 
biodiversity exhibits, the overall purpose of the 
Gardens by the Bay is to increase public 
knowledge about climate change and the im-
portance of biodiversity. This urban ecosystem 
park is helping increase resiliency by educating 
people worldwide. One of its main attractions 
is the Supertree Grove, a vertical garden made 
out of metal structures that resemble unique 
canopy trees. Each Supertree ranges from 22-50 
meters of steel frames that are covered in over 
162,900 plants and more than 200 species 
(Gardens by the Bay 2012). Eleven out of the 
eighteen Supertrees on the site posses photo-
voltaic cells to harvest solar energy that light 
up the Supertrees for nighttime events, the re-
maining Supertrees are integrated with cooled 
conservatories and serve air cleansers (Gardens 
by the Bay 2012). Two of the Supertrees are 
connected by a skywalk, offering visitors a 
unique opportunity to observe the plant and 
wildlife that lives at the top of the trees. Alt-
hough it is not explicitly stated, these Super-
trees possess several biophilic design elements. 
This case study relates to the Portland Innova-
tion District because it provides an example of 
how art can be used to mimic nature through 
natural analogue design, incorporate green 
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space and sustainable energy sources, as well as 
provide a sense of place. For the Portland Inno-
vation District to model this case study, it 
would need to design a form of public art that 
is site-specific, such as the Cascades or Mount 
Hood, the Willamette River, roses or salmon. 
 

Recommendations 

 
1. Transform the plaza outside OMSI’s en-

trance to incorporate more open space for 
nature, socializing, and recreation. Consid-
er removing the existing pavement and re-
place with green paver to absorb urban run-
off. Install native trees, vegetation, public 
art, seating, interactive water features, bios-
wales, and rain gardens. 

2. Install more trees and vegetation through-
out SE Water Ave. to create a green street. 

3. Install green roofs on top of any future 
buildings. Consider creating an interactive 
green roof for visitors to observe nature 
through its biological and physical func-
tions, complete with informational signage 
and outdoor seating.  

4. Incorporate more green walls on the exist-
ing walls of the Innovation District and any 
future developments. Consider creating one 
wall as a living wall sign with OMSI’s logo 
on it, as well as incorporating moss graffiti 
art. 

5. Install more bioswales, rain gardens, and 
planter boxes around the Innovation Dis-
trict site and any future developments. In-
stall informational signage that describes 

the importance of these stormwater fea-
tures and more recycling bins and 
trashcans to encourage visitors to not 
throw their trash in the swales. Consider 
painting the trash and recycling cans with a 
stormwater story to encourage people to 
not litter. 

6. Use biomorphic forms, patterns, textures, 
and arrangements that persist in nature 
and reflect the local ecology and geology 
when designing new infrastructure on the 
Innovation District site to create a sense of 
place. 

7. Create natural nodes for wildlife by in-
stalling nature-based features and use na-
tive plants and flowers. 

8. Incorporate porous pavement or green pav-
ers for new developments. Consider repav-
ing the parking lots with porous pavement. 

9. Redesign the waterfront to incorporate 
healthier fish and riparian habitat, as well 
as interaction areas for visitors to learn 
about the river ecosystem. 

10. Incorporate biophilic design elements on 
the interior of present and future develop-
ments, such infrastructure that enhances 
natural light and airflow, indoor greenwalls, 
and water fountains.  

11. Reuse wastewater and stormwater to cycle 
back through irrigation, non-potable water 
fountain sculptures, and toilet flushing to 
increase energy and water conservation.  

 
Celina Stilphen 
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A 
 city’s waterfront is perhaps one of the 
most important open spaces. The 
presence of water itself is a highly 

attractive amenity within the urban 
environment. Vibrant waterfronts provide 
space away from the hustle and bustle of city 
life. Successful waterfronts throughout the 
world draw people to the water for passive 
enjoyment, active recreation, dining and 
entertainment. For example, the Central 
Business District Waterfront in Hangzhou, 
China is a new major landmark runs adjacent 
to the Qiantang River. Created in 2006, the 
waterfront provides links between parks and 
community facilities, such as the Opera House 
and Convention Center, addresses permeability 
and urban runoff issues, encompasses the 
community’s local culture, and incorporates 
more green space into a dense business area 
(World Landscape Architect 2014). 

Currently the waterfront along OMSI is 
underutilized. Although the submarine exhibit, 
Eastbank Esplanade, and Willamette River 
plaza overlooks provide some interaction with 
the waterfront, there is still space for an even 
more interactive opportunity with the 
waterfront. The Willamette River plays a 
significant role to the history of Portland and 
creates a sense of place to all who visit. 
Through revitalization and redefining 
activities, OMSI’s waterfront can be 
transformed into a vibrant destination for 
visitors. New waterfront facilities, such as water 
transit, outdoor recreation, dining 
opportunities and open space can serve as a 
catalyst for a high quality tourist, as well as a 
local resident destination. These new 
opportunities can help build the local 
economy, support transportation links, and 
foster innovative forms of infrastructure along 
the waterfront that provides identity and 
creates a sense of place for OMSI.  
 

Benefits of a Vibrant 

Waterfront 

 

Environmental 

Urban development on or near the waterfront 
can impede the local river ecosystem, however, 
if designed from an ecological standpoint the 
waterfront can install amenities that work with 
nature and foster resiliency. Riparian 
restoration, wetland creation, and fish habitat 
nodes can be enhanced and protected.  

Waterfront Development and Restoration 
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Economic 

Incorporating a mixed-use waterfront can help 
bring in more local revenue. Implementing 
cafes, coffee shops, small boutiques, and 
temporary fairs, festivals and farmers markets 
can do this. These kinds of attractions will draw 
more visitors to the property and ultimately 
help boost OMSI and surrounding businesses’ 
revenues. A more vibrant waterfront also 
increases property values because it is an 
attractive amenity to live and work by. 
 

Social 

Vibrant waterfronts include active and passive 
socializing spaces for people. By incorporating 
historical and cultural site elements, the 
waterfront can encompass a sense of place for 
people to know where they are and remember 
their experience at the OMSI waterfront. This 
type of open space helps enhance our mental 
and physical health.  
 

New Vision for OMSI’s 

Waterfront 

 

Water transit 

The only existing water transportation is the 
Portland Spirit, which operates as a dining and 
wedding cruise experience. OMSI should 
consider implementing its own water taxi 
service or ferry system to allow visitors a 
different mode of transportation that connects 
them with the Willamette River, ultimately 

fostering a new sense of place with OMSI. 
Water transportation can help enhance the 
public realm and create a more balanced multi-
modal transportation network of access that 
supports a distinctive waterfront of the 21st 
century (DRWC 2011). The water transportation 
system could operate from different locations 
on the Willamette River to help foster the 
implementation of an Innovation District. 
 

Public Open Space  

The area underneath Marquam Bridge 
possesses the largest potential for open space 
redevelopment. Currently, this area is 
predominately covered in impermeable surface 
and contains very little green space. Providing 
more green space for the public will increase 
passive and active recreation for OMSI visitors. 
The area underneath the Marquam Bridge 
could serve as an interactive and educational 
playground for children, provide space for 
temporary summer concerts, food carts, 
festivals, and farmers markets. This open space 
should consider installing more seating and 
picnic tables to be used by the public and 
people that work in the area during lunch 
breaks. Currently the Eastbank Esplanade runs 
through this area, separating space between the 
waterfront edge and the potential open space 
area. Retrofitting the Eastbank Esplanade 
should be considered to help create a safe and 
connected open space environment. For 
example, the Eastbank Esplanade should have 
clear markings where the bike and pedestrian 
zones are and speed consideration signs should 

Biophilic Waterfront 

Development 
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be hung to create a safer play and socializing 
zone.    
 
In addition to creating a park along the 
waterfront, another consideration for open 
space is to create a pier park to enhance the 
public’s physical connection, interaction and 
accessibility with the Willamette River. A park 
pier consists of using a dock or pier designed 
specifically for active and passive recreation. 
For example, as part of series of open space 
improvements along the Central Delaware 
Riverfront, the Race Street Pier was 
transformed into a distinctive new public park 
that supports a multi-purpose lawn, planting 
beds, trees, a seating terrace, and picnic tables 
(DRWC 2011). The plants used on the pier are 
shade tolerant grasses and perennials to add 
texture, color, and seasonal interest. The 
seating terrace and other seating arrangements 
allow for river viewing, socializing, and a 
meditative space. An extensive lighting system 
was embedded into the park’s pavement, 
allowing the space to be enjoyed during the 
evening and create a sense of security (DRWC 
2011). The Race Street Pier offers visitors a 
unique connection to the river.  
 
Installing a similar pier infrastructure off of the 
waterfront of OMSI could bring in more 
visitors, create a stronger sense of place, 
provide a unique connection to the river, and 
establish more open space. Potential uses on 
the floating park could include but are not 
limited to, summer concerts, yoga, temporary 

beer and wine gardens, educational activities, 
theater performances, and picnicking. To 
incorporate science and education, a section of 
the pier’s bottom could be made out of 
transparent material to allow visitors to observe 
the underwater environment. Depending on 
the amount and type of vegetation 
implemented into the designs, the park pier 
could promote wildlife nodes and increase the 
public’s interaction with nature. Informational 
signage is encouraged throughout the pier park 
to teach visitors about the local river ecosystem 
and the importance of keeping it healthy. 
Ultimately, a floating park will serve as a strong 
and vibrant reconnection to OMSI’s waterfront. 
 

Sustainable Stormwater 

Management 

The area underneath Marquam Bridge contains 
the largest amount of impervious surface on 
the OMSI waterfront. Impermeable surfaces 
harvest urban runoff by allowing polluted 
surface water to enter directly into the storm 
drain system and nearby waterways. Urban 
runoff presents a significant threat to the 
health and functions of aquatic ecosystems by 
changing water chemistry, producing harmful 
algae blooms and depleting dissolved oxygen 
levels. Human health is also impacted by urban 
runoff as polluted water carries diseases-
causing bacteria and viruses that can impact 
water drinking supply and recreational 
waterways (Environmental Protection Agency 
2003).  
 

Pedestrian Thoroughfare 
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Considering the open space’s close location 
next to the Willamette River, implementing 
sustainable stormwater features within the 
park and waterfront designs through bioswales, 
rain gardens, rainwater retention ponds, 
porous pavement, green pavers, and grass 
would significantly help reduce urban runoff 
flows from reaching the river during a storm 
event (See Biophilic Design). Sustainable 
stormwater management features should also 
be considered being implemented throughout 
the entire stretch of the OMSI waterfront, 
especially along the areas adjacent to the 
riparian zone and Eastbank Esplanade. 
Bioswales and rainwater retention systems have 
the potential to recycle water back into the 
irrigation system, which can help conserve 
water and energy resources. The stormwater 
designs will also provide aesthetics to the 
public open space area and the entire stretch of 
the waterfront. Educational signage about each 
stormwater management system should be 
included to teach the public about the 
environmental importance about reducing 
urban runoff and how we can help reduce our 
individual runoff footprint. 
 

Public Art 

To foster a greater sense of identity, and 
connection to the Willamette River and to 
OMSI, public art should be implemented 
throughout the waterfront and within the 
public open space area. Public art refers to any 
form of art that is installed either permanently 
or temporarily in the physical public domain 

where it is freely accessible to all community 
members. It enables people to experience art in 
a direct and ongoing basis, outside of museums 
or other art institutions. Public art serves as a 
catalyst for learning about a specific location, 
community, or city. It provides and 
intersection between the past, present and 
future histories, cultural values, and 
representation of the surrounding natural 
environment. Public art significantly adds 
aesthetics to a public space, but also creates a 
transforming educational experience for 
viewers. Public art will transform the 
waterfront by using OMSI’s or Portland’s 
history, heritage and culture to define 
destinations that are authentic and attractive to 
both local residents and tourists.  
 

Riparian Restoration 

The riparian zone is a critical habitat area 
located between terrestrial and aquatic areas. 
This critical zone is composed of distinct soil 
and vegetation communities, complex 
hydrologic processes, and high species 
diversity, density and productivity. These 
riparian characteristics help provide critical 
wildlife habitat, increase groundwater recharge, 
control flooding events, and regulates water 
quality. Native fish, such as Oregon’s iconic 
salmon, and other aquatic species use the 
riparian zone for shelter and rearing habitat. 
The terrestrial and aquatic zones that make up 
the riparian ecosystem are extremely sensitive 
to any environmental alteration, which allows 
them to serve as an environmental indicator for 
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changes that occur throughout the landscape.  
 
Due to urbanization, the Willamette River has 
lost most of its natural riparian habitat. 
Restoration of this ecosystem along OMSI’s 
waterfront property can help improve the 
habitat for local wildlife and provide a visible 
education benefits to the public about the 
importance of a healthy riparian habitat. 
Riparian restoration consists of: (1) removal of 
any invasive plant species, such as Himalayan 
Blackberry, (2) increasing the amount of 
shading along the banks of the river to reduce 
water temperature, (3) planting only site-
specific and native vegetation, (4) implement 
educational signage about the riparian zone 
and riparian species, (5) implement more large 
woody debris and boulders to create a healthier 
fish rearing and shelter habitat, and (6) reduce 
urban runoff flows to the riparian zone through 
green infrastructure and biophilic design 
elements. The Oregon Watershed 
Enhancement Board has a variety of riparian 
restoration publications on technical guidance, 
strategies, vegetation guides, and best 
management practices. 
 

Case Study 

 

Central Business District Waterfront 

Park, Hangzhou, China 

The Central Business District Waterfront is a 
new major landmark runs adjacent to the 
Qiantang River. Created in 2006, the 

waterfront provides links between parks and 
community facilities, such as the Opera House 
and Convention Center, addresses permeability 
and urban runoff issues, encompasses the 
community’s local culture, and incorporates 
more green space into a dense business area 
(World Landscape Architect 2014). The intent 
for this waterfront is to give an area for people 
to interact with nature as well as the identity of 
the place. The main functions of the waterfront 
include an outdoor amphitheater, seating 
terraces, cafes and teahouses, meditative space, 
sculptures and water gardens, bike path and 
pedestrian path, kiosks, playgrounds, and river 
watching platforms. Stormwater management 
features, such as green roofs and bioswales 
collect urban runoff and recycle the water back 
into the park’s irrigation system and water 
features. The design of the waterfront reflects 
upon the history and culture of the river and 
the city. This waterfront park connects to all 
three pillars of sustainability, environment, 
economic, and social, boosting the local 
ecosystem’s resiliency through ecological 
design features, provides local economic 
revenue, and establishes passive and active 
social gathering spaces. Although this case 
study is set at a larger scale than the OMSI 
property, the CBD Waterfront presents relative 
and inspirational ideas that could be translated 
to fit OMSI’s needs.  
 

Recommendations 

 
1. Riparian restoration along the Willamette 
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River. Install educational signage about the 
importance of a healthy river ecosystem 
and how the public can help. Consider 
retrofitting the rip-rap along the current 
riparian zone to include a heathier fish 
habitat for rearing and shelter.  

2. Incorporate a water transit system that 
connects visitors to the Innovation District. 

3. Install sustainable stormwater features to 
decrease urban runoff from reaching the 
Willamette River and recycle the water 
back into OMSI’s water use system. 

4. Create more public open space in the area 
adjacent to the parking lot. Use this space 
for recreation, temporary fairs, festivals, 
summer concerts, outdoor movie 
screenings, and/or farmer’s markets. 

5. Consider installing a pier park for passive 
and active recreation. Design the park with 
biophilic design and green infrastructure 
elements. 

6. Install a playground, rockwall, interactive 
public art, science-orientated play features, 
and interactive water features for children 
to play with. 

7. Incorporate a small café or coffee shop 
along the waterfront. 

8. Address future climate change issues or 
events that could impact the waterfront 
area to help increase resiliency, i.e. strong 
flooding events, increase in water 
temperature that could impact riparian life 
and waterfront activities. 

9. Install more seating areas, benches, and 
picnic tables along the waterfront in areas 

where there is space between the Eastbank 
Esplanade and the riparian zone. 

10. Install bike speed limit considerations to 
create a safer waterfront zone along the 
Eastbank Esplanade. 

11. Repave the Eastbank Esplanade in certain 
areas to indicate a slower speed zone area 
for bikes. This repavement could consist of 
a different color, pavers, or textures. 

12. Create public art that defines the local area, 
i.e. the Cascades, scientific, historical and 
cultural elements of Portland or Oregon. 

 
Celina Stilphen 
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Fu Nan River, Chengdu, 

China Case Study 

 

T 
he Fu Nan River is the main river bisecting 
the City of Chengdu from northwest to 
southeast just as Willamette River in 

Portland. In 1992, a comprehensive 
improvement was initiated in order to improve 

the environment and create a social place. In 
1998, it was awarded the UN Habitat Scroll of 
Honor. The project has a number of 
exceptional features: 
     

Transport  

A traffic-calmed road more than 15km long was 
built along the river with an adjacent 
pedestrian greenway. 
 

Environment 

Sewage disposal is prohibited, and treated, 
rainwater pipes were installed to prevent 
pollution. 
 

Local Culture 

Traditional architecture was used throughout 
the development including a pavilion, bridge 
with the symbol of a dragon. Special flowers 
that are symbols of wealth and good fortune 
were planted along the waterway. 
 

Socializing 

More than 15 parks with different themes are 
located along the river. People of any age can 
find their interests here. Places for dancing, 
chess, ping-pong, Tai Chi and many other 
things are provided. Importantly for the 
waterscape design, there are places for young 
people to connect with their true love. 
 

Landscape 

More than 160 feet [50 meters] width on both 
sides of the river is used for landscape. Large-

Fu Nan River, Chengdu, China 
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scale landscape was designed, just like “Glance 
of Ginkgo.” A large Ferris wheel is located in a 
strategic place to afford a bird’s eye view of the 
river and city. 
 

Bridge 

An arch bridge with the dragon symbil was 
designed as an iconic structure. Special 
material was used to make the bridge 
complementary with the environment. Several 
restaurants are located on the bridge, and they 
are beautifully lit at night. 
 

Bank  

The engineered bank is constructed for flood 
prevention up to a 200-year flood. However, in 
order to provide opportunities to get close to 
the water, a stepped bank was designed. 
 

Water design 

Water is diverted into the park from the river 
for water features such as a small pond 
designed for children and an artificial river 
around the buildings to make the open space 
more active.  
  

Municipal Facilities 

The project infrastructure included green 
space, roads, sewer pipes, water pipes, electrical 
tunnels as well as cables that were all 
collaboratively designed and constructed at 
same time. 

Shanxun Wu 
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Waterfront Park Design, 

Yingtan, China Case Study  

 

Project Description 

T 
he Yingtan Riverside Park is located along 
the Xinjiang River in Yingtan City, Jiangxi 
Province, China. The park was designed to 

complement the natural landscape resources. 
Yingtan City is the birthplace of Taoism in 
China so the park design embodies a deep 
exploration in the regional heritage of Tao 

culture for the benefit of residents and visitors. 
  

Design Concept 

The pursuit of “Tao” is about harmony with 
nature—the “Unity of Man and Nature”—a 
concept with ancient roots in Chinese thought. 
“Yin” and “Yang” represent the balance and 
interaction of the universe .The park integrates 
this natural law and pursues the balance and 
harmony between design elements. It mainly 
embodies four aspects: 
     
1. The combination of dynamic space and 

static space 
There are lively spaces such as hydrophilic 
squares, fountains and marinas. There are 
also quiet ecological wetland, tree-lined 
plazas. Visitors can experience varied 
activities in different urban and natural 
environments. 
 

2. Waterfront landscape infiltration 
The design takes advantage of vertical 
space to form riverside landscape axis and 
leaves the landscape view corridor along 
the Xingjiang River. 
 

3. The public spaces, semi-public spaces 
and private spaces are integrated with 
each other 
 

4. The artificial and natural landscapes are 
integrated with each other 

 
 

Yingtan Riverside Park, China 
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Revelation for the Portland Project 

 
How to combine the city’s historical culture 
and waterfront space? 
 
How to reflect the urban context in the design? 
 
How to achieve urban and natural balance? 
 

Shengnan Lai 

 

Yin and Yang 
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T 
ransit oriented developments (TODs) are 
mixed use developments that incorporate 
residential and commercial centers in the 

same space to encourage sustainable 
development, and efficient use of public 
transport. Typically, TODs achieve this by 
being in close proximity to transit, making it 
easy for visitors and residents to access 
amenities in the development. To define 
something as being in “close” proximity is a 
relative term, so planners have unofficially 
adopted the maximum distance of a TOD from 
a transit stop to be 0.5 miles. TODs are also 
usually relatively small and compact, in many 
cases eliminating the need for private 
transportation once in the development. To 
that end, many TODs also include high quality 
bicycle and pedestrian infrastructure such as 
separated bike paths and trails, and elevated 
walkways for pedestrian crossings. Some transit 

oriented cities like Montreal also include a 
network of climate controlled underground 
walkways for pedestrians to use in the winter 
months – often times proximity is not the only 
factor in the walk vs drive decision! 
 
The immediate goal of most TODs is to 
strengthen transit as a better alternative to self-
driven vehicles and other unsustainable modes 
of transportation. However the increased 
adoption of public transit, coupled with the 
compact, mixed-use nature of TODs has a 
number of downstream impacts that are also 
incorporated into their goals. TODs are thus 
largely about creating accessible and 
sustainable communities for a wide variety of 
people. The non-profit group Reconnecting 
America describe to goals of TODs as being to 
provide “…a lifestyle that’s convenient, 
affordable, and active.” 
 
There are a wide number of factors that have 
led to TOD being a widely accepted 
development paradigm with proponents 
around the world. Residents of large cities 
worldwide frequently lament rapid (often 
unsustainable) urban growth which leads to 
longer travel distances, and increased traffic 
and congestion. Additionally, the suburban 
model of living has seen a drop-off in 
favorability among both planners and non-
planners alike. With most of the world’s 
population living in cities, the desire for a 
comfortable, sustainable, and most importantly 
urban lifestyle is on the rise. Ironically, it is this 

Transit-Oriented Development (TOD) 
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increased demand for the urban lifestyle that in 
many places leads to the very conditions that 
urban dwellers often complain about. General 
environmental awareness has also led to more 
demand for walkable/bikeable (or self-
powered) lifestyles, prompting increased 
governmental investment in bicycle and 
pedestrian infrastructure. TODs are a 
convenient and effective way to check all of 
these boxes in a cohesive and sustainable 
fashion. 
 
So what do TODs look like? Primarily, TODs 
are designed to be walkable and place 
pedestrians at the highest priority. This means 
an abundance of pedestrian paths and 
walkways and in some cases (as in Lijnbaan in 
the Netherlands), having sections of the 
development designated as pedestrian only 
areas. In keeping up with the “transit” theme, 
many TODs also include transit (typically train 
or bus) stations as prominent attraction areas, 
usually close to the town center. As TODs are 
built to be largely “all-inclusive”, many 
incorporate mixed-use development models, 
containing office spaces, residential buildings, 
retail areas and civic/public spaces in close 
proximity to each other. The idea is that it 
should be easy for a resident living in a 
downtown apartment to walk or bike to work, 
while also being close to recreation 
opportunities. In addition to the central transit 
station (connecting TODs to other parts of the 
greater area), collector transit systems such as 
light rail and bus rapid transit also feature 

prominently in many TODs. These systems 
usually incorporate features that make it easy 
for riders to travel with bicycles – including 
dedicated bike cars in the case of light rail, and 
abundant bike racks and stands on bus rapid 
transit vehicles. 
 
Transit oriented developments have a number 
of tangible benefits associated with increased 
use of self-powered transport options and 
reduced use of personal vehicles. Most of these 
benefits can be included under the “quality of 
life” umbrella. Citizens of today’s cities are 
increasingly demanding sustainable and 
comfortable urban lifestyles, and the TOD 
paradigm certainly caters to these demands by 
giving them better places to live and work 
(with more choices), and great mobility within 
the developments in which they choose to 
settle. Reducing the use of private vehicles 
(which often have more empty than occupied 
seats) has the effect of reduced traffic and 
congestion within cities, leading to lower 
emissions and thus better local air quality, and 
a decrease in the number of injuries from traffic 
accidents. Residents of TODs might find that 
they end up saving money that they might 
otherwise have spent on transportation, all 
while adopting healthier lifestyles with more 
walking, and bicycling, not to mention the 
absence of stress from sitting in stationary 
traffic for hours at a time. Individuals living in 
TODs also enjoy the benefits of reduced 
pollution and environmental preservation in 
the form of clean air and water, and safe, clean, 

Bike Sharing 
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and beautiful public spaces and views. 
 
Aside from the benefits to the individual, TODs 
have the potential to be economically beneficial 
as well. The attractive qualities of TODs lead to 
higher property values in the area, stimulating 
economic growth. The increased foot and 
bicycle traffic channels more customers (who 
now have the time to “smell the flowers” so to 
speak) towards local businesses in the area. On 
a national scale, TODs could potentially reduce 
our dependence on foreign oil by a significant 
amount. It is often argued that adopting TOD 
as a nationwide development model would 
actually end up reducing the cost of 
development as there is less need to build 
expensive far reaching infrastructure such as 

roads and long distance power lines.  
 
Transit oriented developments are a viable 
model for modern sustainable development, 
and given the increased prevalence of TODs 
around the world, it is clear that planners and 
policy-makers alike agree. 
 

Case Studies  

 

Collingwood Village, Vancouver, 

BC, Canada 

Collingwood Village is a high-density transit 
oriented development in Vancouver, British 
Columbia. The development is notable as being 
the largest master planned community in 
British Columbia, and covers 11.3 hectares or 
nearly 30 acres. Being a TOD, it is centered on 
the Joyce-Collingwood SkyTrain station and 
includes a number of amenities located walking 
distance from the station including: a 
community center, day care, and a police 
station. The village was developed as part of a 
concerted effort to drive development and 
growth in regional centers with easy access to 
transit. 
 
Before development, the area upon which 
Collingwood Village sits was an industrial and 
rail yard area. In the late 1980s, the original use 
for this area declined and the city of Vancouver 
identified the area as one that could potentially 
be re-zoned from industrial to commercial. As 
part of an ongoing effort to reduce sprawl, the 

Collingwood Village, Vancouver, British Columbia, Canada 
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decision was made to redevelop the area 
following a transit oriented development 
model. 
 
Today, Collingwood Village is home to around 
2700 residential units distributed amongst 16 
buildings. These units range in size from 
around 350 to 1300 square feet, characteristic of 
the densely packed nature of the development. 
There is also significant non-residential space 
which houses a grocery store, drug store, 
elementary school, community center, and 
numerous small scale retail outlets. 
Impressively, no part of the development is 
more than 0.7 kilometers (just under half a 
mile) from the Joyce-Collingwood station. The 
development also includes high quality bicycle 
and pedestrian infrastructure and boasts close 
to 2500 sheltered bicycle parking spaces 
located both above and below ground. Many of 
these spaces are situated as part of the 
residential buildings, which also provide 
changing rooms and showers close to the 
bicycle parking areas. With this abundance of 
bicycle infrastructure, Collingwood Village 
manages to have an automobile parking space 
ratio of just 1.04 spaces per unit – an impressive 
feat considering that typical developments of 
this size usually have a ratio of 1.75 spaces per 
unit or higher! 
 
The development also incorporates a number 
of other design features that further cement its 
status as a transit oriented development. Blocks 
are smaller than typical city blocks and there 

are mid-block pedestrian and bike pathways 
making all parts of the development easily 
accessible by foot or bike. Most major buildings 
and parks in the development face onto 
Crowley Drive, which is the main pedestrian 
route running through the area. The streets are 
well shaded and pleasant to look at, and feature  
pedestrian bulges at intersections to provide 
shorter, safer crosswalks for pedestrians.  
Overall, the project has been considered a 
success by the developers, municipal planners, 
and residents alike. It serves as a good model 
for transit oriented developments. 
 

Short Street Project, Saanich, BC, 

Canada 

The Short Street project in Saanich, British 
Columbia is a relatively small transit oriented 
development in western Canada. However the 
size of the project does not belie its 
importance, nor the effectiveness of transit 
oriented developments as a sustainable 
development strategy. In fact, it can be thought 
of as a testament to the superior scalability of 
the TOD model of development. 
 
Short Street is a small residential area in 
downtown Saanich, a Greater Victoria Region 
suburb in British Columbia. The municipal 
redevelopment strategy for the area called for 
nodal development, and decreased emphasis 
on private car transportation through an 
abundance of multimodal transportation 
options, and greater coordination between land
-use and transportation systems. From a 

Mixed-use Development 
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planning point of view, the objectives of the 
project were to: encourage mixed use, while 
preferring uses that generate minimal vehicular 
traffic; provide high quality and clearly 
delineated pedestrian surfaces; and reducing 
area parking requirements to avoid congestion 
(due to the central nature of the area). 
In additional to the development strategy, the 
Short Street project is somewhat unique in 
terms of TODs as it also has a set of very 
specific targets which are: to have a total non-
auto share of 40%, and an overall transit share 
of 15 percent for work commuting by 2026. 
 
The Short Street TOD project reduced the total 

car parking in the project area by 21%. This 
reduction in parking was compensated for by 
giving each resident of the area a free bus pass 
for two years, and by setting up a local car 
share cooperative available to all residents. It is 
worth noting that while these were viable 
strategies for a project of this size, they may not 
necessarily scale up. However the creation of 
dedicated bike lanes and the beautification of 
existing sidewalks is a scalable strategy and is 
one that was implemented to great effect on 
the Short Street TOD project. 
 
Overall, the project was a resounding success 
and represented a favorable return on 
investment on the part of the developer. A 
great deal of the success can be attributed to 
the close and effective working relationship 
between the developer and planners from the 
Saanich district.  
 

Recommendations 

 
1. Set up bike share stations in several spots in 

the innovation district, particularly close to 
OMSI and the nearest transit station 

2. Connect east bank esplanade to the 
proposed network of pedestrian and bike 
paths within the district 

3. Construct elevated pedestrian walkways 
where necessary to isolate pedestrians from 
local traffic wherever possible 

4. Construct at least one mixed use 
commercial, residential, and retail building 

5. Line sidewalks with native trees to provide 

Collingwood Village, Vancouver, British Columbia, Canada 
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a buffer between pedestrian and vehicular 
traffic, and also provide shade for 
pedestrians. 

6. Provide ample street lighting to create a 
feeling of safety for pedestrians even when 
its dark 

7. Ample street furniture along sidewalks and 
pathways (benches, artistic furniture 
installations perhaps) 

8. Limit size of parking lots along pedestrian 
oriented streets and walkways 

9. Move parking lots underground, away from 
sight wherever possible 

10. Provide ample areas for visitors to lock/
store bikes. These could also be practical 
art installations. 

 
Faaiz Ajaz 
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T 
he modern Innovation District is a new 
urban development paradigm that aims to 
stimulate economic growth in cities while 

incorporating a number of sustainable design 
elements, discussed elsewhere in this report. 
Innovation districts focus on collaborative 
partnerships with various institutions, 
businesses, and governments to spur job 
growth, redevelopment, and technological 
innovation in targeted locations. The modern 
innovation district emphasizes accessibility and 
is typically a compact and mixed use 
development. The Brookings Institute asserts 
that innovation districts can remedy slow 
growth, national and local financial challenges, 
social inequality, and sprawl (and the 
associated environmental degradation). Bruce 
Katz of the Brookings Institute claims that this 
is possible through “…providing a strong 
foundation for the commercialization of ideas 

and the creation and expansion of firms and 
jobs via proximity and collaboration.” 
 
Innovation districts as a planning “tool” came 
about as a response to the traditional 
innovation landscape, such as Silicon Valley in 
California. These “traditional” innovation 
centers consist largely of spatially isolated 
corporate buildings (and in some case 
campuses) with very little cohesiveness. The 
result is a distinct lack of accessibility – it is 
nearly impossible to walk from one corporate 
headquarters to another in Silicon Valley – and 
this collaboration. The driving philosophy 
behind innovation districts is that 
collaboration spurs innovation, and by 
eliminating collaboration from its design, 
places like Silicon Valley are essentially leaving 
“innovative capital” on the table. 
 
This collaborative philosophy is also a direct 
product of the new landscape of innovation. 
The “garage headquarters” model that has 
historically catapulted many companies 
(including Apple and Microsoft, to name a few) 
into the upper echelons of innovation has 
largely fallen out of favor with contemporary 
entrepreneurs. Today, many young tech 
entrepreneurs are increasingly choosing to 
house their startups in compact urban spaces 
with easy access to any number of amenities. In 
many cases, the sites for these young 
businesses are not only mixed use, but often 
incorporate shared work spaces putting them 
in close proximity to other entrepreneurs and 

Innovation District Rendering 



   

85 

 

Innovation District 

businesses, promoting collaboration and thus 
innovation. For many high-tech startups, 
having this sort of shared workspace also 
means access to necessary sector specific 
amenities including lab equipment, access to 
seed capital, and even access to high quality 
legal advice. For a young business, not having 
to bear the whole cost burden of an expensive 
piece of lab equipment or lawyers’ retainer fees 
is crucial, as every dollar saved can be 
applied towards growing the 
business. Finally, for the employees of 
these businesses, not having to spend 
several hours a week on commuting 
long distances represents increased 
productivity due to both available 
time, and lower stress levels. 
And the move to urban 
centers is not a strategy 
implemented exclusively 
by startups and young 
companies. Many well-
established companies have 
extended their 
operations to cities. 
High tech companies 
such as Google, Microsoft, and Twitter, as well 
as services such as Comcast and research 
companies like Pfizer have all made the move 
to cities. This reflects a conscious effort on the 
parts of these companies to gain access to the 
deep talent pools found in these compact 
urban areas, as well as a drive to increase the 
company’s proximity to associated regional 
amenities like research institutions and 

specializations. 
 
As an economic development tool, innovation 
districts are again in stark contrast to more 
traditional methods. Historically, spatially 
targeted urban economic revitalization efforts 
focus on financial stimulus through 
commercial development aspects, emphasizing 
housing, and retail and industrial districts. 

Innovation districts on the other hand 
achieve the goal of economic 
development by elevating a cities 
status in the global competitiveness 
“value chain” by strengthening and 
growing businesses in key economic 

areas. This is partly achieved due 
to the emphasis on 

collaboration that is 
central to most 
innovation districts, the 
idea being that “spillover” 
and therefore convergence 

from dissimilar business 
areas will lead to the 
creation of new and 
novel technologies and 

specializations.  
 
According to the Brookings Institute, most 
innovation districts can fall into one of three 
broad categories: “anchor-plus” districts – 
found primarily in the downtown areas of large 
central cities, where many related firms and 
businesses build around major “anchor” 
institutions (for example Cambridge, 

Anchor-Plus 
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Imagined 
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Massachusetts with MIT as an anchor 
institution); “re-imagined urban” districts – 
often located in historic industrial areas, where 
industrial/warehouse districts are transformed 
into corporate centers that look very different 
from the traditional corporate campuses of 
Silicon Valley; and finally the “urbanized 
science park” district – found in more 
suburban areas, where traditional 
innovation areas are essentially 
“retrofitted” to the innovation 
district model through careful 
urbanization (for example the 
Research Triangle Park in North 
Carolina). 
 
Innovation districts 
can be a boon to local 
economic 
development for a 
number of reasons. 
Targeted job growth 
is often cited as a 
primary benefit of adopting 
the innovation district 
model of development. 
Because innovation districts emphasize 
collaboration, the result is that a large talent 
pool of workers with diverse specializations are 
concentrated in a relatively small space, 
providing positive feedback for more 
companies to move their opportunities to these 
urban areas in order to gain access to this 
spatially unique talent pool. For startups and 
small businesses, shared access to workspaces 

and expensive technologies and tools can often 
mean that they are able to provide services and 
products at lower rates than other similarly 
positioned competitors.  
 
This paradigm can also be imagined as a driver 
of social equality—many innovation districts in 

the United States are located in or near 
low to middle income 

neighborhoods. The increased job 
growth and economic 
stimulation associated with 
innovation districts can prove to 
be extremely beneficial to the 

oft disadvantaged residents 
of these neighborhoods, 

providing improved 
access to not only 
jobs, but also 
community resources 
and numerous 
educational 

opportunities. Many 
leading companies in 

innovation districts 
make public pledges to 

strengthening the local economy, and investing 
in affordable housing, quality education, and 
improved infrastructure as way of “giving back” 
to the local community. The collaborative 
nature of innovation districts thus does not 
apply only on a corporation to corporation 
basis, but also emphasizes collaboration 
between businesses and the local community. 
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The potential environmental benefits (and 
associated positive externalities) are also often 
touted as being tangible benefits. Because 
innovation districts incorporate many elements 
of sustainable development—such as transit 
development and efficient green 
infrastructure—they often result in reduced 
carbon emissions. This has the effect of making 
innovation districts highly desirable as 
residential areas as well, providing a further 
boost to the local economy. 
 

Case Study  

 

22@ Innovation District, Barcelona, 

Spain 

The 22@District in Barcelona, Spain is one of 
the world’s first innovation districts. The 

project began in 2000 as a means to increase 
interaction of local firms and institutions in 
Barcelona with the international community, 
and to transform a historical commercial 
district into something more fitting of the 
modern sustainable development movement. 
Prior to the commencement of the project, the 
Poblenou neighborhood in the Sant Marti area 
of Barcelona was a run down historic cotton 
district with around 200 hectares (equivalent to 
250 city blocks) of land ready to be 
redeveloped. By 2010, there were nearly 7000 
local and international companies with bases of 
operations in the 22@District, with nearly 
90,000 employees. 
 
Through a combination of strategic commercial 
development and an abundance of live-work 
and shared office spaces, the district now has 

22@ Innovation District, Barcelona, Spain 
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companies and firms operating in five distinct 
sectors: information technology, media, 
biomedical, energy and design. The project 
represents a convergence of all of these sectors 
through a variety of networks to encourage 
local and international collaboration and 
knowledge sharing. Notably, the existence of 
the 22@District allowed many (previously 
isolated) international firms and businesses to 
truly integrate with the local community at 
large. 
 
The 22@District followed innovation district 
and sustainable development design principles 
to achieve the larger goals of the project. While 
a large portion of the area is dedicated to office 
space, a significant area was set aside for public 
facilities, green spaces, and residential 
developments (including subsidized housing). 
Public spaces like the Parc Diagonal Mar and 
Parque Central de Poblenou serve as places for 
individuals to congregate and share ideas. 
Additionally, a number of shared work-spaces 
provide young local companies with affordable 
office spaces right in the center of a bustling 
innovation district. The district also includes 
significant pedestrian infrastructure, and all 
areas within the district are well connected to 
the city center, two kilometers away. 
In addition to design and planning elements, 
there are also a number of professional 
networks and events that aim to strengthen the 
collaborative process. The district hosts a 
monthly event (called the 22@ Update 
Breakfast) to gather professionals to exchange 

stories and ideas regarding innovation. The 
annual 22@ Urban Cluster Day brings together 
representatives from hundreds of companies to 
collaboratively discuss the future of the district, 
and its importance within the local and 
national economy. There are also a number of 
specialized community services (such as 
computer recycling, computer literacy projects, 
volunteer programs, etc) which would not be 
possible without the support of innovative 
businesses and entrepreneurs. 
 

Recommendations 

 
1. Build incubators and shared office spaces 

(perhaps following the Fertilab model) to 
encourage startups to set up in the 
innovation district 

2. Create ample casual meeting spaces such as 
cafes, restaurants, and outdoor seating 
areas 

3. Build walkways connecting buildings inside 
the innovation district 

4. Provide public plazas with ample shade 
5. Build “commons” level of entry for 

buildings and public passages 
6. Develop outdoor fields for casual team 

sports like wiffleball/flag football to 
encourage social connections within the 
community 

7. Improve streetscaping adjacent to 
corporate offices to soften the overall 
appearance of the district 

8. Make significant investment into 
transportation infrastructure for the area 

Business Incubator 
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whether it be by creating pedestrian/bike 
pathways, or extending the light rail to 
drop passengers off in the heart of the 
innovation district 

9. Encourage corporate residents to interact 
with the community, OMSI can be 
particularly helpful in fostering these 
relationships (as in 22@District). 

10. Host annual or biannual startup accelerator 
events with corporate and private sponsors 

 
Faaiz Ajaz 
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Website 

http://blogs.uoregon.edu/olis613practicum/ 

http://blogs.uoregon.edu/olis613practicum/
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