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	 Urban Ecological Architecture is an integrated approach to sustainable architecture that accounts for the 

unification of ecological systems and human-made systems in an urban environment such as a large city. "Green" or 

"Sustainable" Buildings today are able to internalize natural forces into building systems, however the act of internalization 

prevents the architecture from connecting to nature. In cities today, the need to reconnect to nature through ecological 

architecture stems from the need to preserve the natural environment and mitigate the detrimental effects of human 

dominance over nature. This thesis argues that an integrated approach such as Urban Ecological Architecture is able 

to unify the dichotomies of human and natural systems in a symbiotic way that results in mutually beneficial ecosystem 

services. This thesis applied the Ecological Design framework written by Sim van der Ryn to demonstrate an integration 

of architecture and landscape on Seattle's Waterfront when the Alaskan Way Viaduct is dismantled, leaving the waterfront 

free of the barricade. The proposed project is a Center for Environmental Health which unifies both a Tribal Cultural 

Center and an Ecological Science Lab to reimagine the civic waterfront and the values that connect humans to issues of 

the environment. 
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Figure 1.1 Salmon Migration Patterns in the Puget Sound.
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Part 1: The Life of Salmon

	 The Puget Sound of the Pacific Northwest is home 

to over 59 populations of Chinook salmon, steelhead, and 

bull trout (Governor’s Salmon Recovery Office, 2016) who 

are iconic to the region because of the vital role they play 

as a keystone in the larger ecosystem. Keystone species 

by definition are depended on by other species in the eco-

system and, if removed, would cause devastating change 

or even collapse to the ecosystem. In the Puget Sound, 

salmon are not only relied upon as a major food source, 

but also act as an ecosystem regulator and an indicator of 

environmental health. 

	 The salmon life cycle (Fig. 1.2) begins in the late 

fall when mature salmon migrate from the ocean to their 

fresh water origins to spawn. Salmon typically spend 5 to 

7 years of their life in salt water. During this span, salmon 

will accumulate over 95% of their biomass (Schindler, et 

all, 2003). At the end of their life cycle, salmon instinctively 

return to fresh water. They are able to recognize the scent 

of the fresh water they hatched in and are attracted to the 

upstream flow that guides them back to this water source, 

which they famously climb to reach their destination. Then, 

        preface

Terrestrial: Animals that live on land and cannot breathe or survive underwater.
Riparian: Trees and vegetation that grows in the zone between water and land.

Then, salmon will excavate a shallow fresh water stream 

or river bed to create a nest, known as a redd, to lay their 

eggs. The creation of this redd “alters the composition of 

sediments” and “creates substantial ridges and valleys” 

(Schindler, et all, 2003) in the beds that can alter water 

flows. The result of digging a redd, however causes a 

beneficial disturbance to the ecosystem: small inverte-

brates and algae are dislodged and sent to drift, which 

feeds several fish species; and silt is locally dislodged and 

redistributed through the stream, which reduces the shear 

stress in the stream (Schindler, et all, 2003) and increases 

oxygen flow. Most salmon species lay their eggs in the 

fall or winter, and subsequently the parent species perish. 

After, they are metabolized by the surrounding terrestrial 

and aquatic ecosystem in which they serve. 

	 Salmon contribute to terrestrial* species such as 

bears, eagles, and other predators as primary food sourc-

es before the winter, at the time of year in which many of 

these species begin storing food in preparation for hiber-

nation. If not consumed by terrestrial animals, salmon are 

an essential role in delivering nitrogen and nutrients to 
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the soil which stimulate the growth of trees and riparian* 

vegetation (Fig. 1.3) (Schindler, et all, 2003). Salmon eggs 

typically spawn in the spring from their fresh water habitats 

until they mature enough to smolt, or adapt for life in salt 

water (Fig 1.2). In a nest of over 2,000 eggs, about 30 fry 

(juvenile salmon) survive being eaten by other aquatic 

species; of those, only 4 are expected to mature enough to 

swim to sea (The National Park Service, 2018). A salmon’s 

body is born saltier than the water it lives in, and therefore 

needs to gain salt from its food source to keep the salt 

in. As smolting occurs, the salmon’s body prepares for it 

Figure 1.3. The Puget Sound Food Chain. 
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Figure 1.2 The Salmon Life Cycle. 
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Washington State and Victoria, B.C. Seeking their ori-

gins, salmon move through the Puget Sound into the 

freshwater estuaries of the major rivers of the area: the 

Skagit River, the Snohomish River, the Duwamish River, 

and Salmon Bay (Washington Department of Fish and 

Wildlife, n.d.). As mentioned, salmon are attracted to the 

fresh water source they were born in by its scent and the 

opposing flow of the water. Salmon will follow this scent 

upstream before they arrive at their destination in the 

fresh water locations in places such as Snohomish, Sno-

qualmie, Issaquah, Puyallup, and Nisqually where they 

begin to dig their redds.  

to live in water that is saltier than the salmon needs, and 

therefore adapts to its changing environment by excreting 

excess salt (The National Park Service, 2018). The salmon 

then is able to seek out the saltier water of the ocean, 

where it can spend up to 7 years maturing into an adult. 

	 In the Puget Sound region, salmon follow historic 

migration paths to both begin life in the ocean, and return 

to spawn in fresh water (Fig. 1.1). These paths begin in 

the cold northern ocean, typically near Alaska and Rus-

sia in the Bering Sea, and they begin to make their way 

into the inner waterways of the Puget Sound through the 

Strait of Juan de Fuca, around the northern peninsula of 

Figure 1.4. The Boreal Riparian Zone. 



14
Figure 1.5. The Great Canoe. 
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Part 2: The Spirit of Salmon

	 In the Pacific Northwest, salmon have also been 

crucial to the metabolism of the human population. Histori-

cally, Native American tribes of the region such as the Du-

wamish, Puyallup, and Muckleshoot tribes in Seattle, have 

relied upon salmon as sustenance and spirituality. The cul-

ture of these tribes are what Matthew Klingle describes as 

“a culture or way of life rooted in the land.” (Klingle, 2008) 

Tribes in this region were well versed in their knowledge 

of salmon, cycles of runs, and the best way to use the 

catch. To them, however, salmon were more than just food: 

they were a primary character in mythical storytelling (Fig. 

1.7), subject of art (Fig. 1.6), and champion in sport (Fig. 

1.5). 	

	 Salmon were also a primary subject of spiritual-

-ity and ritual which were sacred to ensure a healthy and 

abundant run for the year.  Because salmon provided the 

most prolific food resource to this region, and were key 

to survival, it is important to recognize that the methods 

of netting these fish allowed the tribes of this region more 

time to develop culture and art; contrasting with tribes in 

northern regions that spent more time acquiring larger 

sea mammal catches. The tribes of the Salish Sea region 

relied and respected salmon as an abundant resource 

that allowed their society to thrive, and recognized their 

role in assuring that the population of salmon thrived as 

well (Klingle, 2008). 

Figure 1.7. Salish Sea Salmon Artwork. Figure 1.6. Salish Sea Basket. 
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chapter 1 Introduction
	 Although past populations have harvested salmon 

as their primary source of food, humans recognized that 

they thrived because the salmon thrived, and ensured that 

they treated this species with respect for the sake of the 

next year’s harvest. In Seattle’s relatively short history of 

industrialization and development, the introduction of the 

rapidly growing built landscape has caused increasingly 

detrimental effects to the region’s natural ecosystems 

which salmon once knew as home. 

	 Between the years of 1984, when the Pacific 

Salmon Commission (Schindler, et all, 2003) began to 

record data for the 1985 Pacific Salmon Treaty, and 2010, 

the EPA reported that salmon populations have reduced 

by 60% in the Salish Sea region which includes the Puget 

Sound. In this area of rapidly increasing urbanization 

and built interface, salmon now face severe habitat loss 

caused by shoreline armoring, poor water quality, insuf-

ficient stream flows, impervious surfaces, and fish passage 

barriers (Munsch, 2017). 

	 As a keystone species, salmon are indicators of 

environmental health. Considering the factors that have 

influenced their population decline, salmon are endan-

gered because the built environment is in tension with the 

ecosystem that salmon rely upon.

	 This thesis investigates Urban Ecological Archi-

tecture as a method of integrating human and ecological 

functions into the urban context of downtown Seattle. 

The architectural proposal will reconnect the city’s urban 

ecology into the built environment with a building that 

provides restorative functions to both human and salmon 

habitats. 

	 The proposed design of a Center for Environmen-

tal Health depends heavily on its site at the Downtown 

Seattle waterfront using the ecological processes and hu-

man rhythms to determine the building’s form and spatial 

functions. The methodology begins with an examination 

of ecological systems specific to the site to determine 

the best means to encourage salmon to thrive in the El-

liott Bay area. Urban systems are studied to generate a 

response that reflects the needs of the users. This thesis 

will demonstrate how Urban Ecological Architecture can 

be used to explore the dialogue within our human habitat 

as both natural and human forces converge in a sustain-

able building. 
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Figure 2.1. The Integral Ecologic Epoch (Van der Ryn, 2017.)
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chapter 2 Literature Review
Overview of the Chapter

	 The urban ecology of Seattle can be defined as 

the relationship between systems that are both human and 

natural, their boundaries, and their interactions. The most 

often disused markers of ecology are where human and 

natural systems converge in the realm of sustainable build-

ings. However the present condition of these two systems 

in Seattle shows evidence of disconnect between the sys-

tems. In this chapter, a review of the meaning of Ecologi-

cal Architecture in an urban context be first undertaken, in 

order to analyze the integration of ecological systems into 

the built environment. 

	 This thesis argues that Urban Ecological Architec-

ture addresses an evolving perspective of sustainability 

that is necessary for building in the city. Understanding of 

the way human and natural processes interrelate will give 

the design a deeper understanding of integrated building 

systems. In this way, sustainable buildings will not sim-

ply imitate these natural systems, but can integrate with 

them to truly embody nature in the built environment and 

strengthen the relationship between the urban ecosystem 

and natural landscape. 
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The City as an Ecosystem

	 Urban Ecological Architecture must first be un-

derstood in relation to the urban context. Urban areas, 

as in cities or towns, support a diverse range of land-use 

activities, modes of transportation, and built systems. As 

Danilo Palazzo and Frederick Steiner note (Palazzo & 

Steiner, 2014)), urban environments also support various 

applications of nature. Rather, as Richard T.T. Forman 

argues (Forman, 2016), nature in an urban area tends to 

“appear in various altered or degraded forms” (Fig. 2.2) 

where the space has been manicured to appeal to human 

needs, leaving only remnants of what nature was originally 

present and fragments the ecological system. These small 

patches of nature in urban areas reveal that the need for 

them is much greater than provided, reflecting the frag-

mented condition of the ecological system.  

	 The ecology of urban areas constitutes much 

more than the insertion of green space into the cityscape. 

Forman (Forman, 2016) observes that urban ecology en-

compasses the “interactions of organisms, built structures, 

and the natural environment where people are aggregated 

around a city or town.” However, the study of urban ecol-

ogy is also the study of “ecosystems of nature disrupted 

or diverted by systems of humans,” as noted by Susan-

nah Hagan (Hagan, 2015). By studying the connection of 

human systems, we are in fact studying the fragmentation 

of natural systems. 

	 When designing ecological architecture in an 

urban context, it is important to establish a framework of 

systems that apply directly to the site within the larger 

context. This framework should establish the study of 

both human-made and ecological systems with an “em-

phasis on the context” as a part of the ecosystem. 

Palazzo and Steiner state that human systems within 

urban ecologies consist of human actions, social institu-

tions, and infrastructure (Palazzo & Steiner, 2014). As ur-

ban areas develop, the access to these resources is truly 

important to achieving a functional society. The goal is to 

clearly ensure that the connectivity of these resources is 

effective and consistent in order to provide for the human 

needs of those who inhabit this area. 

	 The human made systems of an urban area are 

also in a transition from independency to dependency: 

from open-loop systems to closed-loop systems. Susan-

nah Hagan states that human systems began as individu-
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alistic and independent, which resulted in an open-loop 

metabolism that uses resources and produces waste 

(Hagan, 2015). Urban ecology, however, moves towards 

a closed loop system, where waste is recycled in order to 

produce new resources and prevent what William Mc-

Donough refers to as “fugitive” waste (ArchDaily, 2018). 

	 The natural systems of an urban area include its 

climate, geology, water, and wildlife. Palazzo and Steiner 

state that these systems can be telling of the “deep con-

text of a place” which informs the relationships between 

“places, solids, voids, natural, and man-made” on a given 

site (Palazzo & Steiner, 2015). 

	 Although necessary to urban life, these natural 

systems are often disconnected and deficient in com-

parison to the predominate human systems. As Forman 

describes, disconnected natural areas in cities can take 

one of four forms: a natural area, a semi-natural area, an 

intensive-use greenspace, or a built area (Forman, 2016). 

Natural areas typically have significantly less activity than 

a built area, and therefore enabling nature to be much 

more preserved. The semi-natural area and intensive-use 

green space are much more commonly found within an ur-

-ban area, or within a suburban area. In semi-natural 

areas, there is an increase in the scale of human activity 

and a decrease in natural systems.

	 As Mohsen Mostafavi writes, the understand-

ing of the city as an urban ecology makes it possible to 

develop strategies to restore incongruences and develop 

hybrid ecologies that are more responsive, cyclical and 

regenerative (Mostafavi, 2016). 

Figure 2.2. Altered Nature. 



22 Figure 2.3. Trajectory of Ecological Design. (Van der Ryn, 2018)
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Architecture as a Vehicle for Regenerative Ecology

	 As the study of Urban Ecology generates a foun-

dation for the systems in the urban context, the concept 

of Ecological Architecture can also “foster integration” 

(Samiei, 2016) between the human and natural systems. 

Architecture creates the space in which these two sys-

tems can converge and mutually benefit.  Relinking these 

systems through the design of ecological buildings can not 

only restore natural functions, but has the potential to also 

restore human functions in an urban context. 

	 Ecological Architecture calls for thinking about the 

context and the building in a holistic way: meaning that the 

two are connected to the degree that they manifest recip-

rocal interactions between nature and people. The effects 

of humans on the natural world are undeniably detrimental, 

but with appropriate ecological design, people can begin 

to have a more positive effect on their surroundings. As 

Thomas Schropfer and Limin Hee state, the process of 

integrating natural systems into the built environment relies 

on a “comprehensive system” in which the building is no 

longer a “discrete object” (Schropher & Hee, 2012). Archi-

tecture is then able to holistically embody this comprehen-

sive system and to both the urban and natural context .

	 This process has also been known as creating 

a “hybrid landscape,” in which architecture is involved 

in blending human and natural functions. Jeffrey Hou 

states that hybrid landscapes are a method of introduc-

ing ecological architecture to a given context and ensur-

ing that it serves both the natural and built world. The 

hybrid landscape can “bridge the multiple dimensions of 

urban activities, structures and processes” and reconnect 

disrupted ecosystem functions determined by a process 

that “co-evolves urban and ecological processes” (Hou, 

2006) If the urban context is understood as a complex 

ecosystem of systems, flows, and processes, architecture 

must fit into that framework and provide energy to the 

metabolism of that ecosystem. Hou argues that with this 

kind of “pluralistic” response the architecture itself will be 

symbiotic to all other systems within the space. 

	 Ultimately, Urban Ecological Architecture is meant 

to integrate into the urban context rather than define itself 

within it. The ecological architectural response must inter-

pret the human and natural systems in order to produce a 

spatial narrative that addresses the needs of the site and 

neighborhood that it serves.
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	 Solutions Grow from Place: The first principle 

stems from the essential task of site driven design. Eco-

logical Design should have engagement with the envi-

ronment, and a “place-centered” dependency. However, 

as Kellert proposes, it must also recognize ecological 

boundaries and utilize them as a design opportunity. Not 

only should site driven design be a physical factor, but 

it also requires participation. Locality of a place should 

consider the knowledge and culture, as well. 

Ecological Design Frameworks

	 As a model for sustainability, Sim Van der Ryn 

imagines that ecological design is the most holistic ap-

proach to integrate natural and human systems in the built 

environment (Van der Ryn, 2007). The fundamental under-

standing of ecology is becoming more important to revers-

ing human impacts on the earth; the built environment is 

more suggestive of a relationship outside of nature rather 

than with nature, and this current model of detachment 

brings forth more evidence that it can not sustain itself.	

	 Although Ecological Design at times must be very 

quantitative when it comes to ecology, this model proposes 

a more qualitative approach to design that echoes models 

for biophilia (Kellert, et all 2008). The intent is for Ecologi-

cal Design to be beneficial to humans and nature, and to 

establish symbiotic relationships in every part of design.
	 Van der Ryn’s model for Ecological Design fol-

lows five principles (Fig. 2.4):

	 1. Solutions Grow from Place 

	 2. Ecological Accounting Informs Design

	 3. Design with Nature

	 4. Everyone is a Designer

	 5. Make Nature Visible

	 Ecological Accounting Informs Design: This prin-

ciple suggests that there is not only a monetary account-

ing that must be considered to create social equity, but 

environmental accounting that measures flows, impacts 

and quantifiable uses. The design must be measurable 

because, typically, improvement of environmental condi-

tions happen over longer periods of time. Measuring the 

design is important to not only reduce the overall impact, 

but to also study it. 
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THESIS FRAMEWORK

ecological design

Source: Ecological Design, Sim Van der Ryn, Stuart Cowan

Site Driven 
Design

Ecological
Accounting

Design With
Nature

Collaboration Visibility

Figure 2.4. Ecological Design Framework

	 Design with Nature: Although the third, this prin-

ciple is the most important. To fulfill ecological design, 

the design should “regenerate rather than deplete”. The 

concept of symbiosis, again, lends itself to the relationship 

between humans and nature in the built environment. An 

Ecological Design promotes the coevolution of these sys-

tems which benefits both and can even be restorative. This 

principle also makes note that it is not the same as what 

we understand to be “biomimicry,” because rather than re-

flecting nature, Ecological Design becomes participatory in 

these processes; referred to by Van der Ryn as a symbolic 

dance partner. The result of designing with nature provides 

“active landscapes” which are self-organizing and able to 

consistently provide ecosystem benefits.
	 Everyone is a Designer: This principle highlights 

a qualitative approach to Ecological Design which takes 

into account people as a part of the systems. The de-

sign should consider the people it is for, and be humble 

enough to assume that everyone has something to bring 

to the table that can contribute and improve the design. In 

this way, we can “cultivate knowledge and design intelli-

gence” among the community. Participation in the land-

scape is just as important as participation in the commu-

nity, and there must be some level of the design creating 

an ecological literacy among those that it serves. 

	 Make Nature Visible: Hand in hand with cultivating 

ecological literacy is the ability to make ecosystem pro-

cesses visible to people to encourage the reclamation of 

ownership over natural resources. This principle discusses 

the infrastructure that society is unable to see although it is 

a part of our daily lives, such as the stormdrains below the 

street that carry polluted runoff into the waterways, or trash 

that is thrown away and never seen again. By using design 

to make all processes visible, not only are people able to 

participate in their material environment, but they can also 

“weave nature back into their daily lives” and “break down 

the dichotemies between cities and nature.” Sim Van der 

Ryn calls this “Visual Ecologies.” By bringing these pro-

cesses to the forefront, we are then able to regain a sense 

of place within the world.
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Figure 2.5 Seattle Waterfront Conceptual Plan, Field Operations, 2011.
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precedent studies

	 The precedents analyzed are examples of ecologi-

cal architecture in different forms. The projects analyzed 

are the Vancouver Convention Center by LMN Architects, 

and “The Right Way: Taking Back Seattle’s Right of Ways” 

by the Miller | Hull Partnership, and the Seattle Waterfront 

Proposal by James Corner Field Operations. These works 

embody an integration of ecological architecture with the 

urban environment and engage the concept of public 

revitalization by the means of access to nature. These 

three projects are specific to Northwest region and ad-

dress urbanism in the lens of environmental conservation 

and restoration. These three projects embody the goals of 

this thesis project in their accomplishments in merging the 

dichotomies of urban and natural systems. 



28 Figure 2.6. The Vancouver Convention Center West, LMN Architects, 2009.
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The Vancouver Convention Center, West - LMN Architects

	 The vision of the Vancouver Convention Center 

was to integrate Vancouver’s urban ecosystem with its 

downtown core (LMN Architects, 2009). The building was 

intended to become a living part of the city and north har-

bor. The site of the project is a former brownfield site and 

was restored by developing the convention center in time 

for the Vancouver Winter Olympics in 2010. The building 

is about 1 million gross square feet that sits on 14 acres of 

land and 8 acres of water at the edge of downtown Van-

couver. Therefore, the design needed to address public 

access from the city and from the water.

	 The design of the convention center is a thoughtful 

public experience which provides access corridors to the 

water and embraces the street grid to form access “vec-

tors” (LMN, 2009) that shape the building’s landform and 

circulation.

	 The building’s approach to ecology on its site is to 

provide an artificial reef which restores the natural shore-

line and revives aquatic habitats. The topographic roof 

(Fig. 2.11) also forms a zone that is not publicly accessible, 

but collects rainwater and provides indigenous plantings 

that encourage pollinator species. 

	 The building systems of the convention cen-

ter primarily aim to conserve water and reduce energy 

consumption. The building uses a sea water heat pump 

system which reduces energy consumption by 60% and 

an on-site blackwater treatment system that returns water 

for irrigation of the green roof and produces greywater for 

other non-potable building uses. 

	 The convention center also diversifies its public 

and private space by establishing indoor and outdoor 

connections that reflect the activity and life of the city 

while also extending views to the bay. 

	 In this way, the Vancouver Convention Center 

connects the city to the marine environment in a layered 

approach (Fig. 2.12) that includes all aspects of design. 

Figure 2.7. The Vancouver Convention Center West, 
Cross Section.
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Figure 2.8. Re-envisioned Harbor Steps Park in Downtown Seattle. Miller | Hull, 2018.
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“The Right Way: Taking Back Seattle’s Right of Ways” - 

The Miller | Hull Partnership

	 The proposal for this competition arose out of the 

changing urban landscape resulting from the Alaskan Way 

Viaduct demolition in downtown Seattle. The prompt for 

the project was to reimagine the Battery Street Tunnel as 

public space that better served the City of Seattle than as 

a traffic tunnel filled with debris from the demolition (Cole, 

2018). 

	 The approach that Miller | Hull took to reimagine 

this space was that of connecting the downtown ecologi-

cal corridors between another bifurcating roadway (Inter-

state 5) and the downtown waterfront (east to west) (Fig. 

2.14). This proposal removes the Battery Street Tunnel 

and transforms it into a ravine that connects Denny Park 

(north) to the waterfront (west). 

	 The goal of this proposal was to reconnect Seat-

tle not only to its public spaces, but to the natural environ-

ment in a way that is less artificial and more indigenous 

(Fig. 2.13). Each section of the project proposes a similar, 

but site-specific resolution that engages the needs and 

current conditions of the site such that it retains its char-

acter, but expresses it in a way that accepts an ecological 

surrounding. 

	 The boldest intention of the project is to give 

natural space back to the city while performing ecosystem 

benefits, and challenging the way the city is planned as 

more human/nature-centric rather than for automobiles. 

Figure 2.9. Re-envisioned Forested Streets 
in Downtown Seattle. Miller | Hull, 2018.
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Figure 2.10. Waterfront 

Seattle, Field Operations, 
2013. 
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Waterfront Seattle - James Corner Field Operations

	 This proposal, like the previous, arises from the 

opportunities presented when the Alaskan Way Viaduct 

in downtown Seattle is demolished. On the Seattle wa-

terfront, the roadway’s removal releases about 2 miles of 

downtown roadway from a 50 foot high barrier that has 

historically bounded the city.

	 The Field Operations proposal is a realistic and 

integrated approach that meets the needs of the city from 

the water to the urban grid. The design proposes large 

public spaces and an overlay of green space that now 

inhabits the void which the Viaduct left (Fig. 2.15). The 

design focuses on programmatic zones for place-making 

and distinguishable identity that reflects the urban neigh-

borhoods and needs of all user groups, including vehicular 

traffic (Corner, 2013). 

	 The sustainability approach (Fig. 2.16) for this 

proposal balances the aspects of an urban waterfront and 

the needs of the ecological communities that interact with 

the site. The project recognizes that the waterfront plan 

must not only meet the needs of the human users, but the 

needs of the aquatic users, as well. 

	 Visualizations of the current Seattle seawall are 

refreshed to reflect a sensitivity to the sealife below and 

human life above. The seawall now extends itself over the 

edge of the water with a glass block sidewalk that allows 

light to penetrate the surface and filter to the water below.  

Below this sidewalk is a zone for salmon migration where 

salmon are able to feed on microorganism that favor the 

textured seawall and habitat shelves. On larger sections 

of this walkway is a permeable surface that carries fallen 

rainwater and runoff back to a bioswale with indigenous 

shoreline species and stormwater gardens that filter pol-

lutants from this water before it returns to the city’s plumb-

ing grid. 

	 The main feature of the proposal is the Overlook 

Walk that connects from Pike Place Market to Pier 64/65 

(Fig. 2.17) as a large gesture that crosses a 6-lane high-

way and connects to the pier that is envisioned as a large 

public park. The Overlook to the pier proposes several 

public space elements such as benches and sculptures 

(Fig. 2.18) that draw the public through the space. 



34

	 The sustainability approach for this proposal bal-

ances the aspects of an urban waterfront and the needs of 

the ecological communities that interact with the site. The 

project recognizes that the waterfront plan must not only 

meet the needs of the human users, but the needs of the 

aquatic users, as well. 

	 Visualizations of the current Seattle seawall are 

refreshed to reflect a sensitivity to the sealife below and 

human life above. The seawall now extends itself over the 

edge of the water with a glass block sidewalk that allows 

light to penetrate the surface and filter to the water below 

(Fig. 2.11).

	 Below this sidewalk is a zone for salmon migra-

tion where salmon are able to feed on microorganism that 

favor the textured seawall and habitat shelves. On larger 

sections of this walkway is a permeable surface that car-

ries fallen rainwater and runoff back to a bioswale with 

indigenous shoreline species and stormwater gardens 

that filter pollutants from this water before it returns to the 

city’s plumbing grid (Corner, 2013). 

 

Figure 2.11. Waterfront Seattle Sustainability, Field Operations, 2013.
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	 The main feature of the proposal is the Overlook 

Walk that connects from Pike Place Market to Pier 64/65 

as a large gesture that crosses a 6-lane highway and 

connects to the pier that is envisioned as a large public 

park. The Overlook to the pier proposes several public 

space elements such as benches and sculptures that 

draw the public through the space. 

Figure 2.12. Waterfront Seattle Pier Plan, Field Operations, 2013. Figure 2.13. Waterfront Seattle Pier Programming, Field 
Operations, 2013. 
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chapter 3 Methodology

 Overview of the Chapter

	 By using Urban Ecological Architecture as a 

framework for design, this thesis will integrate architectural 

systems with ecological systems in the urban context of 

Seattle. Downtown Seattle contains a unique collection 

of sustainable buildings, heralded as some of the most 

sustainable buildings in the world. This condition calls for 

closer inspection of the urban and natural conditions that 

surround them to understand the condition of disconnec-

tion. The site analysis considers the urban context of Se-

attle and the natural context of Elliott Bay as two systems 

in tension to locate a site. The architectural design on this 

site reconnects these systems and architecturally creates 

positive impact for the urban ecosystem as a whole. The 

following section will investigate the city of Seattle in rela-

tion to its built (human) and natural networks to identify the 

most appropriate site for the project. 
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Site Selection and Analysis

	 Most notably, of the built systems is the location 

and uses of sustainable buildings (Fig. 3.2). These build-

ing projects can vary in use type and size, and levels of 

privacy within the urban context, but are also expected to 

fulfill infrastructural tasks such as water catchment or en-

ergy production. Sustainable buildings overlap the human 

and natural systems within their architecture, but seem to 

primarily reflect the condition of disconnect that the city’s 

ecological infrastructure does. The locations of sustain-

able buildings downtown reveal that their congregation is 

not typically connected to ecological infrastructure at all, 

but, as a building, establishes the ecological infrastructure 

on its own and most commonly contained to the site (Fig. 

3.3). This phenomenon also implies that when establishing 

ecological infrastructure independently, it is not connecting 

back to the city’s ecological infrastructure or even other 

sustainable buildings. Although these buildings propose a 

shift in values to building and designing sustainably, they 

cannot be seen as systematic to the greater urban context, 

because they do not connect on any extended level. 

	 Natural resources such as solar and water provide 

energy to the city and are regenerative sources that power 

Figure 3.2. Macro Analysis of 
Systems in Seattle. 
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human activities. Seattle’s electricity is primarily powered 

through hydroelectricity via dams and reservoirs outside 

of the city (U.S. Energy Information Administration, 2014). 

But, the city itself contains vast resources of solar and 

geothermal potential for energy harvesting. As shown 

through Google’s “Project Sunroof,”  Seattle as a whole 

has high potential for solar energy harvesting through so-

lar panels, however in the downtown area, because of tall 

buildings, more shade is cast on surfaces, making them 

less useable for solar panels (Google, 2018). 

	 Water is another natural resources for energy 

generation, but overlaps systems of animal and vegetal. 

The downtown neighborhoods primarily interact with El-

liott Bay and the Puget Sound. The Puget Sound water-

shed is home to several nearshore species of plants and 

animals (Figure 11). These species are connected to a 

larger complex ecosystem that includes a complex rela-

tionship to the human systems of the city. For example, 

salmon have a wide range of impact throughout their 

lifecycle, including providing nutrients for trees to grow, 

to larger species, and plants. It is estimated that about 

135 species benefit from salmon in some way (Schindler, 

et all, 2003). The measurement of salmon populations is 

thus an important indicator of environmental health and 

stability. 

Figure 3.3. Diagram showing the current relationship 
between buildings and nature. 
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Salmon Perspective

	 Since the development of the city began circa 

1850, the population of Salmon, especially in the Puget 

Sound, have been declining. It is expected that only 5% 

of original salmon population has returned to the area re-

cently due to high impact human obstacles, such as dams 

(National Park Service, 2018). This effect leaves a void be-

tween migration routes (Figure 1.1) that are located at the 

west side of Elliott Bay and at the north mouth of the Du-

wamish River. Although the systems of salmon migration in 

the area are connected back from salt water to fresh water, 

the central area of the Puget Sound is widely vacated by 

salmon, most likely due to high boat traffic, pollutants, lack 

of habitat, and lack of other food sources. 

	 Salmon, however, are a “very prolific species,” and 

are able to adapt relatively quickly. David Montgomery, a 

geomorphologist at the University of Washington notes 

that if a river with a clean water source became available, 

salmon would instinctually be attracted to the flow of the 

river and be able to tell that it is suitable for spawning and 

travel (Montgomery, 2018). 

	 This analysis Seattle’s urban ecology informs of 

what disconnects in systems are opportunities for architec-

Figure 3.4. Map of the Alaskan Way Viaduct and Proposed Tunnel SR 99 Route
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-ture to intervene and reconnect them. One of the big-

gest disconnect occurs between Seattle’s waterfront and 

the urban fabric, where the largest strip of land at the 

water’s edge does not connect to the city’s built systems 

(Fig. 3.5). This condition is largely caused by the Alaskan 

Way Viaduct that bifurcates the downtown condition and 

the waterfront area with a highway that was deemed not 

structurally stable after the Nisqually Earthquake in 2001 

(WSDOT).  

	 Demolition of the Viaduct is set to begin around 

Winter of 2018 with the replacement of the SR99 Tunnel 

opening in the Fall of 2018. The removal of this approxi-

mately 50 foot high structure will leave nearly two miles 

of expansive opportunity for revitalization. The Friends of 

Seattle Waterfront is an organization of professionals with 

who advocate for the future of the connected Seattle wa-

terfront. This master plan imagines the waterfront primar-

ily as a park, with few built interventions of development, 

to ensure the connectivity and integration of nature with 

the urban fabric (Friends of Seattle Waterfront). This plan 

inspires a variety of program types and recreational uses, 

and also provides a layout of intended uses that relates 

the site back to the neighborhood’s character (Figure 

2.17). Most importantly, the plan is comprehensive in that 

it considers the human, built and natural systems, for the 

new waterfront. 

Figure 3.5 . Photo of the Alaskan Way 
Viaduct on Seattle's Waterfront, 1952.
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	 Because of the opportunities present when the 

Viaduct is fully removed, as recognized by the Friends of 

Waterfront Seattle Plan (Fig. 3.6) and the simultaneous 

connection to causes of salmon population decline, the 

chosen site will be on what is currently Alaskan Way be-

tween Pike Place Market and the current Aquarium (to be 

reconsidered), including a reinterpretation of the Overlook 

Walk. This site will be the most promising in the utilization 

of architecture to close gaps, enhance the public realm 

and reconnect the natural realm as if it were plugging 

back into the built environment. 

	 In a proposition for the Seattle Aquarium expan-

sion, parcels 98, 99, 100, 54 and 55 (Fig. 3.7) are in 

partial and full acquisition. These parcels, however, are 

located at a gateway point between Pike Place Market, 

the Pike Street Hill Climb, and the Seattle Waterfront, 

acting as a gateway site to a new civic landscape. This 

site not only offers the physical connection between city 

and water, but also offers a cultural and civic connection 

between public functions of Pike Place Market and the 

Waterfront. 
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Figure 3.6. Seattle's New Waterfront Plan, 2012.
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Proposed Program

	 The proposed program for the thesis project is a 

Center for Environmental Health. This space will contain 

scientific and education spaces that center around salmon 

research, habitat restoration, tribal art and cultural space. 

The proposed project in the downtown area is intended 

to reconnect the void of salmon population in Elliott Bay 

to the urban interface, aspiring to assist in the growth of 

salmon population, and reconnect natural systems with the 

built systems of downtown. 

	 While there are salmon hatcheries in Issaquah and 

Auburn, Washington, Seattle and the greater area does 

not currently have an institution that monitors the health 

of the environment based upon salmon. This public and 

civic institution that monitors salmon would also have the 

capacity to translate the data retrieved by scientists into 

effective solutions to maintain the health of the ecosys-

tem. This would include information such as the effect of 

salmon decline on forest health and tree population, or 

the impact of pollution on salmon mirgration behavior. 

	 The human systems of the intervention will house 

educational, scientific, and cultural spaces that connect 

to social institutions important to the community such as 

Figure 3.8 Diagram describing the introduction of 
natural systems into the site.
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the visibility and understanding of wild salmon, reverence 

to their habitat, behavior and migration, and where they 

can contribute to aquaponic farming. The natural systems 

in the site will integrate with the human systems as though 

they weave through the spaces. Natural systems include 

rainwater catchment and filtration through the green roof 

with native plants that supplies water to experimentation 

tanks, an aquaponic farm, and a hydroponic farm. Plant 

life within the building will both integrate a small urban 

hydroponic farm with plant life that is available on the site. 

	 The proposed Center for Environmental Health 

will support monitoring and education of the urban eco-
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system of Seattle. By examining the urban context from 

a large scale to a small scale, we can better understand 

the macrocosm and microcosm of urban ecology and the 

effects that a single architectural intervention can have 

on the improvement of the whole system. In this way, this 

sustainable project seeks to show how the convergence 

of social and scientific program can merge with natural 

systems and be engaging through architecture. 

Figure 3.9 Program Matrix Describing the 
Arrangement of Programmatic Elements.



46 Figure 4.1  Project & Site Aerial Rendering
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chapter 4 Design
Project Overview

	 The Center for Environmental Health aims to 

merge the dichotomies of urban human-made systems 

with those of the natural environment. The setting in which 

the architecture is situated in downtown Seattle creates 

a unique opportunity to reimagine the context at a larger 

scale, and weave the architecture within it. The layers 

of the urban environment cascade toward Seattle’s civic 

waterfront, but are currently blocked by the Alaskan Way 

Viaduct. In 2019, when the Viaduct is demolished, its 

scar meets the urban grain and the opportunity arises to 

explore the position of stitching them together. 

	 The project proposes both a contextual reinter-

pretation and an architectural response to the new context 

to explore the inherent connections between urban and 

ecological systems. The Center for Environmental Health 

becomes both a Tribal Cultural Center to use for art, cer-

emony, gathering, and cooking. This program takes place 

on the second floor of the building and establishes its ur-

ban and cultural connection with the city; opening its doors 

to the public to engage on the level of cultural understand-

ing the reverence to nature and the water. The first floor is 

an Ecological Science Laboratory which connects to the 

ground and water physically, and to the landing point of 

the Pike Street Hill Climb. This part of the program is also 

open to the public and generates access to information, 

public education, visualizing environmental issues, and 

engaging with the solutions to them. 

	 The site which the Viaduct is removed from trans-

forms with an ecological lens. In place of the Viaduct is a 

proposed constructed wetland, a Marine Riparian Zone, 

infilled with native phytoremediators for urban runoff. 

The Marine Riparian Zone acts as a large-scale filter 

that absorbs pollutants from the runoff and allows clean 

water to return to the atmosphere and ground. This zone 

also sequesters carbon and encourages biodiversity that 

partially relinks ecological zones in the region. 
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Re-envisioned Context

	 In Elliott Bay, juvenile salmon (fry) that are physi-

cally preparing themselves to adapt to salt water, and adult 

salmon returning to the fresh water of the Duwamish River 

(south) are afflicted by the built conditions imposed on 

their environment. Currently, ocean acidification, overwater 

structures and shoreline armoring are the most interfering 

conditions to the smolting salmon. Respectively, pollution 

from urban runoff adds to ocean acidification and reduces 

the population of microorganisms that juvenile salmon 

feed on, overwater structures cast dark shadows that allow 

their predators to go unseen while their eyes adjust to the 

darkness (Munsch, 2017); the seawall creates artificial 

and inappropriate depths for juvenile salmon to feed in 

while their food source would be found in much shallower 

waters. 

	 To mitigate the causes of salmon population de-

cline, the solutions must be more far reaching than editing 

the shoreline. The proposal for an ecological and holistic 

response to waterfront redevelopment when the Alas-

kan Way Viaduct is demolished is dedicated to restoring 

salmon population in the most appropriate way possible 

and re-envisioning how the urban waterfront merges with 

the natural environment to form a symbiotic relationship 

rather than a separate and parasitic dichotomy. 

Figure 4.2  Site & Context Re-envisionment
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	 Four major changes must take place to enact 

this ecological mitigation of the downtown waterfront. The 

first is to infill the shoreline at the water’s edge to develop 

softer slopes and appropriate shallow water for juvenile 

salmon to adjust to light levels and to find the appropriate 

microorganisms who thrive in the shallows. The second is 

to remove all non-essential piers. Historically, the piers at 

the Seattle waterfront have been used for maritime and in-

dustrial purposes such as logging and exports. Now, these 

piers and overwater structures are used for retail and 

attractions, restaurants, and privatized boating. The re-

moval of these piers will not displace the thriving retail and 

culinary experience in Seattle in the downtown neighbor-

hood, nor would it disrupt the ability for boat traffic to 

reach this region as there are both cruise ship and ferry 

terminals provided in the Interbay area, Colman Dock, 

and marinas such as Shilshole Bay. The piers that I have 

chosen to remain are Colman Dock, which is home to 

the Bainbridge Island and Bremerton Ferries. This pier 

is essential to public transportation between the Kitsap 

Peninsula and Islands and downtown. The sole other pier 

that will remain is the pier that supports the Edgewater 

Hotel, which is a historic building and symbolizes Seat-

tle’s maritime culture. The removal of the piers will reduce 

the amount of shaded water and allow more sunlight to 

Figure 4.3  Site Topographic & Bathymetric Plan 
with Project Placement.
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penetrate the surface. This will allow more eelgrass to 

grow, more oxygen to be produced for underwater spe-

cies to breathe, more places to generate microorganisms 

as primary food sources, and more pollutants from the 

water to be sequestered in the plants biomass. This ad-

ditional sunlight will also help the salmon’s young eyes to 

adjust to the lighting levels more quickly to avoid getting 

lost and for the ability to locate food sources in more ap-

propriate waters. The third change is to infill and reduce 

the current seawall condition. Softening the slope of the 

water in combination with removing the piers guaran-

tees much lower wave energy swelling to the shore and 

upland, natural tidal energy with less dramatic surges, 

a comfortable and more familiar landscape for fauna, 

and an embedded structure failsafe. The fourth change 

that must occur is the addition of the Marine Riparian 

Zone between water’s edge and the urban environment. 

The Marine Riparian Zone serves several purposes for 

both the shoreline and upland zone. A Riparian Zone, as 

mentioned, is where vegetation grows that can live both 

partially on land and in water (Fleenor & Gaines, 2017). 

In the marine version of this zone, plantings are able to 

adapt to a mixture of fresh and salt water and filter ac-

cordingly. The addition of this landscape is imperative 

to the filtration of the water from the urban environment. 

Because impermeable surfaces shed polluted water 

Figure 4.4  Cross Section Through 
Existing Seawall
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down the steep topography of Seattle, the Marine Ripar-

ian Zone is able to capture this water along the stretch 

of the waterfront and filter it in a relatively short period of 

time before it reaches Elliott Bay. This application serves 

to limit or stop the source of pollution before it crosses 

the ecological boundary of the shoreline so that shoreline 

mitigation strategies will be more effective. The plantings 

in this zone are native species to the Puget Sound area 

such as wheatgrass, violets, willow trees, and maple 

trees. These species are natural phytoremediators* that 

are able to filter pollutants through the uptake of water 

through their root systems. These species are able to 

hold pollutants such as chemicals, oils, and metals in 

their biomass, all of which are found in urban runoff that 

mixes with storm water. 

Figure 4.5  Cross Sections Through Proposed Seawall

*Phytoremediation: The process of using plants for the 

removal or containment of pollutants in the soil or water. 

(Merriam-Webster)
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Figure 4.6  Site Photograph, Between 
the Alaskan Way Viaduct and the Fix/

Madore Buildings

Figure 4.7  Site Photograph, Between 
the Alaskan Way Viaduct and the 

Seattle Aquarium.
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Current Site Conditions

	 The site in which the architecture lands is both a 

gateway and a transition from the waterfront to the urban 

realm. Currently, the site is defined by the boundary of the 

existing Alaskan Way Viaduct. The space is divided into 

three zones: east, under, and west. The zone east of the 

viaduct (Fig. 4.6) is residual space that allows residents of 

The Fix lofts to park, and pedestrians to access two small 

retail storefronts. The space is consistently in the shadow 

of the roadway. The zone under the Viaduct is a threshold 

to the waterfront. Pedestrians move through it via the Pike 

Street Hill Climb, several may find parking, and the city’s 

homeless seek refuge underneath it. This zone is charac-

terized as a threshold because of the massive overhead 

condition it creates and perpendicular pathways that cross 

underneath it. It is as if it is a doorway to the waterfront. 

The west zone (Fig. 4.7) is the civic waterfront which 

releases itself from the boundary and creates connections 

between sky and water. The waterfront is a much more ac-

tive space, both pedestrian and vehicular. At this site, there 

is a triangularly-shaped parking lot, a small “professional 

building”, and direct access to the Seattle Aquarium. At the 

pedestrian level, views to the city become obscured in this 

zone--blocked by the Viaduct, and pedestrian pathways 

such as the Elliott Bay Trail are less accessible due to 

the construction and re-routing of traffic on Alaskan Way 

through this area.
	 The alterations to the context are evident in 

several prominent locations other than the location of the 

Center for Environmental Health. The waterfront is a civic 

landscape for humans to access nature from the city and 

thus the extension of pedestrian access must continue 

from the urban grid to the shoreline in a way that pre-

vents the disruption of wetland functions and enhances 

the connection to nature and the city for Seattleites. Two 

major areas of study are where the effects of overwater 

structure and urban landscape are the most detrimental 

to salmon habitat: the Cruise Ship Terminal in the Bell-

town neighborhood north of the site, and at Pier 48 in the 

Pioneer Square neighborhood south of the site. These 

two sites were chosen to exhibit the strongest contrast 

between the interference of human activity on the shore-

line to the reimagined symbiotic relationship between 

humans and nature.
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Before & After: Belltown Cruise Ship Terminal

	 At the Cruise Ship Terminal, the condition from 

east to west connects visitors to the city to a large scale 

mode of transportation. The Bell Street Bridge (Fig. 2.8) 

assists people in crossing the steep landscape, train 

tracks, and Alaskan Way overhead. The bridge connects 

to the upper floor of the terminal. At the street level (Fig 

2.8), the cruise ship terminal creates a large walled zone 

that blocks views to the water; and additionally creates 

congestion with a pick-up zone for tour busses that trans-

port tourists. The pedestrian and vehicular experience 

ized by density and contraction, where the edges of the 

overhead bridge and walled building seem to confine the 

space and limit civic engagement in a historic, residential 

neighborhood. The cruise ship arriving to the terminal 

over the water creates high wake and water displacement 

in this zone (Fig 4.10). Not yet fortified by the concrete 

seawall, the overwater structure raises itself much higher 

to allow for the transport of passengers on and off the 

ship. However, underwater, the disruption of the ship’s 

arrival makes a difficult landscape for salmon and many 

other creatures that dwell in the bay. Erosion caused by 

swiftly moving water also makes underwater vegetation 

difficult to grow there, leaving this area destitute of habit-

ability. 

	 To adapt this area as an ecological zone, a simi-

lar approach to the site was taken (4.11). The removal of 

the cruise ship terminal and narrowing of Alaskan Way 

gives preference to pedestrian activity and opens the area 

to expand the space. The shoreline habitat is infilled and 

sloped to provide appropriate depths for juvenile salmon, 

eelgrass, and microorganisms to thrive. The vegetation of 

the Marine Riparian Zone also extends toward the shore-

line to establish root structure that prevents erosion from 

wave energy now reaching the edge of the city. The Bell 

Street Bridge remains intact and extends slightly to con-
nect pedestrians from Belltown to the waterfront. Visitors 

may access on foot via the stairway or elevator. Traffic on 

Alaskan Way is no longer intended to allow through-traf-

fic, and narrows for vehicular access to waterfront build-

ings that are not connected to the city’s grid. 
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Figure 4.8 Photo of the Bell Street Bridge seen 
from the Alaskan Way.

Figure 4.9 Photo of the Bell Street Bridge from 
the top of the bridge.
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Figure 4.11 Cross Section between Elliott 
Avenue and the Cruise Ship Terminal in 

Belltown, After Context Changes Are Made.

Figure 4.10 Cross Section between Elliott 
Avenue and the Cruise Ship Terminal in 

Belltown, Before Context Changes Are Made.
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Before & After: Pier 48

	 Pier 48 is the largest pier on the waterfront and is 

currently in a state of disrepair. The pier used to support 

warehouses and maritime shipping industry, however with 

the addition of Harbor Island and expansion of the Indus-

trial District, Pier 48 had fallen into disuse (Fig 4.12). The 

existence of this pier blocks an important connection to the 

Pioneer Square Historic District from the waterfront and 

covers over 800 lineal feet of surface area of nearshore 

water. This area, similarly to the site, is bounded by the 

Viaduct and disrupts continuity between the city and the 

civic waterfront. Historic buildings at the edge of Pioneer 

Square are masked by the roadway and seen in selec-

tive windows provided by the layering of traffic above and 

below. 

	 The removal of the Viaduct will unlock this area 

and allow for it to be celebrated as a vital connection to 

Seattle’s community, as well as reconnecting a larger 

portion of the shoreline environment to the Marine Ripar-

ian Zone (Fig 4.14). As with the Belltown transect, the 

removal of Pier 48 and filling of the shoreline bathymetry 

will create an appropriate landscape for salmon, eelgrass, 

and microorganisms. Because of the proximity to Coleman 

Dock, aquatic species may now seek refuge adjacent to 

frequent ferry traffic without disruption of their habitat. The 

Marine Riparian Zone will extend to this southern location 

and also develop root structure to prevent erosion while 

allowing access to the ferry terminal at Coleman Dock. 

While this landscape begins to dissolve, the connection 

to Pioneer Square serves as an instance where past and 

future can coexist. At the end of Main Street and Wash-

ington Street, the Marine Riparian Zone connects to the 

pedestrian experience from Occidental Square. The civic 

space in this park traverses down to the waterfront and 

establishes a relationship and pedestrian connection to 

the new waterfront from the landmarked location. 
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Figure 4.12 Photograph of partial Pier 48 and  the 
Alaskan Way Viaduct near Occidental Square.
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Figure 4.13 Cross Section between South Main Street 
and Pier 48 in Pioneer Square, Seattle, Before Context 

Changes.

Figure 4.14 Cross Section between South Main Street and 
Pier 48 in Pioneer Square, Seattle, After Context Changes.
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Figure 4.15 Vignette of the Fresh Water Laboratory 
Retention Tanks.
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Proposed Program

	 The Center for Environmental Health proposes two 

programs of two typologies, respectively: a Tribal Cultural 

Center and an Ecological Sciences Laboratory, that apply 

to a Fresh Water and Salt Water category (Fig. 3.9). 

	 The Fresh Water Building is located on the east 

side of the site, and develops the closest relationship with 

the urban environment. This building has two primary 

entryways: one on the ground floor that follows the Pike 

Street Hill Climb, and one on the second floor that follows 

the Pike Place Market Expansion overlook. On the ground 

floor is the fresh water Ecological Science Laboratory. This 

floor has an archive/library which houses records, refer-

ences and samples needed to conduct scientific analysis 

of water quality; a freshwater testing room with small scale 

tanks that retains water for testing of various measures 

that indicate water quality; a public education and view-

ing space for visitors to engage with scientists about the 

effect of pollution and urban runoff on the storm water 

entering Elliott Bay; and an open laboratory for chemistry 

with storage for safely retaining experiments. Because this 

building is testing fresh water, a small hydroponic garden 

lab is able to support itself and test the viability of water 

purification through the means of urban agriculture. The 

upper floor of the building gives space for tribal arts and 

craftwork. As visitors and artists enter through the Pike 

Place Expansion connection on the north side of the build-

ing, a gallery is open to the public as a space to display 

and sell artwork created by tribespeople of the region. 

	 The space serves as a mixing space where 

conversations can be generated about the recognition 

and importance of tribal culture to the culture of Seattle 

as a whole. After passing through this space, visitors can 

choose to circulate downstairs to the Ecological Labs, or 

across either one of two bridges that connect them to a 

Tribal Ceremonial and Gathering space. Artists will contin-

ue to circulate to the south end of the building to access a 

large art studio that contains large-project tables, storage, 

individual work spaces, and an archive/library to retain 

records, research and to store artworks. The green roof 

above is angled down toward the west to open a clerestory 

for eastern light and to shed fresh rainwater through the 

plantings and down to the Marine Riparian Zone. 



64 Figure 4.16  Parital Cross Section of the Salt Water Building 
showing water movement below the building.



65Figure 4.17  Parital Cross Section of the Fresh Water 
Building showing water movement below circulation.
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Figure 4.18 Rendering of the Marine Riparian Zone 
between the Fresh Water & Salt Water Buildings.



68 Figure 4.19 Roof Plan
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	 The Marine Riparian Zone is an interstitial space 

between the Fresh Water and Salt Water Buildings that 

is an additional program element. Though uncapped, the 

Marine Riparian Zone acts as outdoor classroom, where 

visitors pass through and physically encounter the natural 

environment. Walkways between buildings are elevated off 

the ground to prevent foot traffic from stressing the plant-

ings and to mitigate the encounters with pollutants that are 

passing through this zone. To access shifting elements of 

the program, visitors and long-term occupants are circu-

lated outside through this zone or exterior, covered stair-

ways that emphasize the mixing of programs and develop 

a dynamic itinerary through the revitalized context. 



70 Figure 4.20 Vignette of the Tribal Cultural 
Center in the Salt Water Building.
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	 The Salt Water Building can be accessed on the 

ground floor or second floor, and also be accessed by wa-

ter. At the ground level, an exterior walkway connects from 

the Pike Street Hill Climb, to the Fresh Water Building, 

and crosses over the Marine Riparian Zone to the entry of 

the Salt Water Building (Fig 4.22). The ground floor of this 

building mirrors that of the Fresh Water Building by provid-

ing salt water Ecological Science Laboratories. As visitors 

enter this building, they first encounter a Visitor’s Center 

and Public Education space. This space is highlighted by 

a portion of glass floor in which visitors can stand on and 

visually connect to the changing tides and flows of water 

moving underneath the building. There is also a large gath-

ering space for group tours and for scientists to generate 

social interactions with the public. Scientists are able to 

continue to the north portion of the building where there 

is a large scale ecological laboratory for salt water. This 

lab has three large scale detention tanks which hold and 

release water from Elliott Bay for testing, purifying with UV 

and mineralization, and releasing. The space also holds a 

large scale chemistry lab, storage, meeting and individual 

work stations. Visitors can circulate to the second floor via 

the exterior staircase between the north and south parts of 

the building to access the Tribal Cultural Center; Scientists 

are able to access an Aquaponics Laboratory at the south 

side of the building where there is space for small scale, 

short term, catch-and-release aquaponic food growing in 

which adult salmon are captured to provide nutrients to 

the water that supports vegetable growth.  	

	 Visitors can access the Tribal Cultural Center on 

the north side of the building (Fig. 4.20) which provides 

space for ceremony, music, gathering, meals, and com-

munity cooking. This space is meant to be more informal 

for the mixing of activities to encourage public engage-

ment with rituals and to connect cultural understanding to 

nature. The upper floor connects back to the Fresh Water 

Building by way of connecting bridges and circulates out-

doors to blend the experience of gathering and commu-

nity with the new context. Because the building traverses 

the water’s edge (Fig. 4.16), it is able to also be accessed 

by canoes at a slender over-water pier with a permeable 

grate. This small pier extends itself to both programs: for 

scientists to research the shoreline environment for juve-

nile salmon by scuba diving, and for tribes to arrive to the 

Cultural Center by boat, as a ceremonial ritual and a nod 

to historic modes of transportation by canoe. 
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Figure 4.21 Rendering of the Entry to the Fresh Water 
Building from the bottom of the Pike Street Hill Climb.
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74 Figure 4.22 Ground Floor Plan
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Program Layering

The simultaneous layering occurs throughout the transect 

between Pike Place and the waterfront in this proposal. 

From the Upland zone and urban environment, layers of 

local business, retail, and culinary experiences intensify 

as they culminate at Pike Place Market (Fig 4.24). There, 

these layers mix with new layers of pedestrian activity and 

itinerary diversity, artwork, and cultural space. These lay-

ers now meet with new program introduced by the Center 

for Environmental Health: cultural, education, scientific, 

and natural. The system of program layers shifts into one 

less involved with human activity and more involved with 

natural occurrences and thus this density of activities be-

gins to dissolve with the introduction of a new landscape. 

The edges and boundaries are blurred and now can mix 

with eachother to merge dichotomies of human and natural 

systems in the built environment while introducing an alter-

native interpretation of urban nature. These layers react to 

the ecotones between urban, riparian and aquatic habitats 

(Fig 4.25) and shift their behavior to accommodate natural 

and urban systems that must now coexist. 

	 The architectural response to addressing these 

ecotones is to raise the architecture above the ground 

plane. The supporting foundational structure is stilted with 

thin slabs oriented north and south sitting upon them. 

The structure at grade is wide flange concrete columns 

to provide enough support and stability in a now wet 

ground foundation. Above grade, heavy timber structure 

is utilized for its strength, durability and effectiveness in 

carbon sequestration. The roof structure is also vegetated 

and slanted either east or west to create a butterfly roof 

condition that drains to the Marine Riparian Zone. Precipi-

tation is collected and filtered from the roof’s vegetation 

and released into the wetland through a series of down-

spouts that carry the water to distributed points that avoid 

flooding. The long facades of the building are oriented 

east and west to extend the views to the sound and to 

emphasize the blending of space between building and 

natural environment. These facades (Fig 4.27 & 4.29) 

are transparent and tectonic in nature with heavy timber 

frames and an exterior vertical louver skin consisting of 

Shou Sugi Ban, a durable charred wood, that shades the 

interior and extends the landscape simultaneously. The 

louvers twist and open in select locations to address pro-

grammatic needs of daylight. Because the facility is open 
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Figure 4.23 Second Floor Plan
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during daytime hours, the need for comfortable daylight in 

the east and shading from the west determines the extent 

of depth the louvers are and varies the need for openings. 

For program such as the ceremonial center, openings are 

provided for dramatic sunlight casting on performances, 

while for programs such as the library or art studio, the 

louvers gain depth to prevent uncomfortable solar inci-

dence on the work plane. On the east façade of the Fresh 

Water Building is a special circumstance that addresses 

the privacy of neighboring buildings that are residential 

and commercial office. This façade drapes the vertical 

louver skin over varied instances of glass curtainwall and 

solid cross-laminated timber (CLT) panels. The panels 

are located primarily on the upper floor and limit a visual 

connection between residential apartments and civic 

program, however the sloped roof allows for the façade to 

raise to a clerestory in which eastern daylight can illumi-

nate the space simultaneously. 

Figure 4.24 Collection & Intensities

Figure 4.25 Ecotones

Figure 4.26 Filtration
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Figure 4.28 Fresh Wate Building Longitudinal Section

Figure 4.27 Fresh Water Building West Elevation
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Figure 4.30 Salt Water Building Longitudinal Section

Figure 4.29 Salt Water Building West Elevation
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Figure 4.31 Rendering of the Entry to the 

Fresh Water Building from the bottom of the 
Pike Place Market Expansion.
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Figure 4.32 Cross Section of the Fresh Water and Salt Water Building from Western Avenue to Elliott Bay.
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Figure 4.33 Diagram Showing Access and Circulation to the Site & Buildings
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Flows & Filtration

	 The theme of filtration applies to circulation, flows, 

and programmatic arrangements for this project to develop 

a spatial understanding that correlates to the environmen-

tal issues it addresses. Most literally, the flow of water 

determines how circulations occur, where they begin and 

end, and what they constitute. Polluted fresh water runoff 

and storm water gather and collect upland (Fig. 4.24), 

much like people do as they traverse the downtown neigh-

borhood and move westward toward retail and restaurant 

corridors (Fig 4.23). These intensities of water and circula-

tion collect along a datum on Western Avenue, where, to 

the west of this street, dramatic slopes to the waterfront 

begin to form. 	

	 At this point, filtration begins by negotiating toler-

ances of pedestrian and vehicular access toward the wa-

ter. Various access points, such as the entryways from the 

Pike Place Expansion or the Pike Street Hill Climb (Fig. 

4.23) allow for intentional exploration by visitors, and long-

term building occupants (scientists, artists, tribespeople). 

The architecture of the Center for Environmental Health 

also acts as a filter for programmatic experiences, where 

visitors and occupants move throughout the building to 

and across the Marine Riparian Zone that varies the 

depth of their experience there. People are able to move 

across the site in a controlled pathway, while water is able 

to move across the site freely without unnatural limitations 

(Fig. 4.22). Water is then able to flow between ecotones, 

while the circulation of people is more constricted to 

conserve and protect the state of the natural resources 

and processes they perform. The building acts as a ves-

sel that retains the people in the landscape while water is 

able to move through it. Toward Elliott Bay, an algae filter 

below the Salt Water Building also acts as a filter for both 

water and aquatic species. Algae is able to filter toxins 

and pollutants within the water while providing a protec-

tive barrier that prevents these species from entering the 

Marine Riparian Zone and becoming trapped where it is 

inappropriate for them to reside.
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chapter 5 Conclusion
	

	 The implementation of ecological design in an 

urban environment reveals the need to design on a large 

scale systematically. Because the chosen site allowed the 

opportunity to reimagine an extensive landscape in an 

urban environment, the architecture was able to formulate 

a response to a distinct ecological condition. The develop-

ment of the ecological condition as an additional layer to 

an already “infilled” site arose from the needs of the site 

and its relationship to the land. Therefore, the most appro-

priate response for the landscape typology was to become 

a Marine Riparian Zone. Its proximity to both Elliott Bay 

and Seattle’s primary downtown district made evident 

that the best purpose was for it to be a buffer or a filtered 

zone between the two, where an ecological conservation 

boundary could emerge and act as a zone that united both 

dichotomies of human and natural systems. An architectur-

al response, in addition to a landscape response, acts as 

the unifying element between human systems and natural 

systems, but simultaneously transforms to blur its identity 

with the landscape. Transparent long edges of the building 

as well as circulation elements that merge on the exterior 

of the building negotiate the indoor and outdoor spaces 

and create distinct physical relationships with the natural 

systems at work below in the Marine Riparian Zone. 

	 The project itself was enlightening in its demon-

stration of ecological design as a highly integrated process 

which relies upon experiential qualities that reveal the 

systematic or technological aspects of sustainable design. 

Sim Van Der Ryn’s framework for ecological design relied 

heavily upon the experiential qualities that can merge 

the dichotomies of human and natural systems, but that 

the value that humans put on a place (placemaking) and 

their experiences and memories in this place reinforce the 

sustainable systems that create its beauty. The Center for 

Ecological Design’s’ intent was to merge the human and 

natural systems in downtown Seattle to better represent 

the city’s attitude toward environmental issues and to 

expose people to these issues in a meaningful way rather 

than as an attraction. As in integrated design, a cultural 

understanding may lead to a shift in value, a behavioral 

change, and then a physical change that can begin a 

series of actions to reverse the negative effects of hu-

mans on the environment. This project, located at a pivotal 

gateway in the city, not only connects people in a cultural 
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sense, but is able to shift their values in an environmental 

sense. 

	 Ecological design in urban areas demands more 

exploration, as climate change is more threatening and the 

increasing density of our cities leaves little room for truly 

green spaces. Human connection to nature is as equally 

important as an architectural connection to nature. Build-

ings today are more able to develop a symbiotic relation-

ship between space, systems, and nature. Those success-

ful in doing so, such as the examined case studies, are 

able to exceed baselines for sustainable development and 

provide ecosystem benefits on new levels in modern cities. 

Ecosystems thinking applied in the development of an eco-

logical architecture offers the potential for a paradigm shift 

in which we can coexist with rather than dominate nature. 

This thesis strives to demonstrate that this relationship is 

possible in our urban environment, and that nature has a 

place in the city.  
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