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abstract

PROJECT TYPOLOGY:

Urban Landscape
Stormwater Management
Waterfront

Landscape Architecture

photo by: Zerek Kroll




PROJECT TYPOLOGY
ABSTRACT

The issue of stormwater runoff is a major threat to the water supply of Seattle, Washington.
Continual rain and great expanses of impervious surfaces cause contamination and pollution

to riddle the waters of the Puget Sound. Millions of people rely on Puget Sound for its natural
resources, transportation, and recreation. In developing a design solution for the waterfront areas
of downtown Seattle, sustainable stormwater management practices are investigated. Specifically,
the relationship between the natural environment, and how it is able to be incorporated into an
urban city. Additionally, through sustainable design practices, a solution is established to develop
interaction and education among individuals of Seattle.

In order to establish and maintain the integrity of Seattle, the negative impacts in regards to the
current stormwater runoff policies and how they contribute to the contamination of Puget Sound,
must be defined. From this point the implementation of sustainable stormwater practices can be
put in place to promote a standard for a new era of urban waterfront and stormwater design.
Contributions of this act will ensure the quality of Puget Sound and the consequences urban runoff
illustrates in the future of Seattle.

In finding and researching successful sustainable stormwater practices from around the world, I
will be able to develop a design solution addressing the stormwater issue in the City of Seattle. At
this point I will implement a working and functional design, as well as a set of city standards for
Seattle to apply to new construction and design concepts in the future.
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How can sustainable stormwater management
practices be incorporated into an urban
environment while also creating public awareness

and involvement? ’ ’
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STATEMENT OF INTENT
PROJECT TYPOLOGY
PROJECT CLAIM
PROJECT TYPOLOGY:
Urban Design
Sustainable

CLAIM

PROJECT CLAIM:

In order to ensure the quality, safety

and wellbeing of the natural and built
environments around us, urban stormwater
needs to treated and diverted correctly
with the use of sustainable stormwater
management practices. And promote
longevity of the ecosystems we rely on.

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE DESIGN
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS



Landscape Architect
Community
Urban Designer

Designing sustainable streetscapes that
would in return treat and purify stormwater
before it flows into the Puget Sound.

Seattle Urban Streetscapes

ACTOR

ACTION

OBJECT ACTED UPON



PROJECT PREMISE

In the last century, the world’s population has increased
greatly. In addition, the number of people choosing to move
from rural homes into larger cities has escalated greatly. These
issues have cultivated a continuous demand for urban sprawl
and development. In turn, the immense increase in buildings,
sidewalks, roads and other impermeable surfaces has caused
an ineffective solution to sustainably managing stormwater.

When it rains, stormwater runs off our streets, rooftops

and lawns and saturates our water supply with automobile
chemicals, fertilizers and other detrimental pollutants.
Ultimately, these contaminants compromise ecosystems,
degrade our water quality and jeopardize surrounding

wildlife. In order to prevent the destruction of the natural
environment, individuals must acknowledge the inefficiency and
ineffectiveness of typical stormwater management solutions
currently in place. Understanding the importance of sustainable
stormwater practices will enable the implementation of designs
that are conscious of both human and environmental health.

PROBLEM PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE DESIGN
STATEMENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS



PROJECT PREMISE
THEORETICAL
UNIFYING

Landscape Architects have an established knowledge of sustainable,
environmental responsible stormwater management practices. Their
design solutions have a direct impact on the implementation and
successfulness of sustainable water treatment. The consequences

of a Landscape Architect’s work promote environmental stewardship
and establish the intrinsic value of our water supply. By carrying

out sustainable design methods, Landscape Architects can educate
the public in regards to the impact our population has on our

natural surroundings and resources. Additionally, executing quality,
environmentally conscious designs, creates awareness and relevancy
in communities and governments. Through their work, Landscape
Architects can take on the roll of an educator, and instill the significance
of sustainability in our society. In discussing Re-Representation of
Urbanism, Gerdo Aquino, principal Landscape Architect, educator, and
author of the book ‘Landscape Infrastructure,’ said,

(King, 2011)
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STATEMENT OF INTENT
PROJECT JUSTIFICATION

PROJECT JUSTIFICATION:

Stormwater management practices are not only a significant factor in

the health of the natural environment, but also in the health of cities and
communities. The integrity of our limited water supply is directly affected
by the choices and daily activities happening in peoples’ lives. In Seattle,
Washington, the issue of water quality is a continuous concern for the city.

As of 2010, over 608,000 people live in the city of Seattle (“Seattle’s
population & demographics ,” 2012) This means that there are homes,
commercial spaces, vehicles, roads, sidewalks, and other hardscapes
to accommodate this large population. In terms of rainfall, Seattle
ranks number 44 among cities in the United States. Cities like New
Orleans, Boston, Houston, San Francisco and even Las Vegas receive
more precipitation than Seattle. In fact, the average amount of yearly
precipitation is only about 37 inches. However, the rain Seattle receives
falls 50 percent of the time. About 65 percent of this rainfall occurs
between the months of October and May. Continuous rainfall upon
impervious surfaces results in a constant movement and exchange of
water in the water supply (Whitman, 2011).

justification




Seattle’s overabundance of impermeable hardscapes causes a significant deficiency
in existing green infrastructure. This makes the city’s vast amounts of precipitation
unable to be absorbed and filtrated by natural processes. The continuous rainfall
prevents the water supply from reestablishing its integrity by filtering out toxins
without interception, and the stormwater water flows through streets, down
rooftops, and across parking lots, picking up debris and contaminants as it goes. As
a result, vehicle runoff, pesticides, fertilizers, chemicals, and other foreign pollutants
compromise the water supply. Additionally, prolonged contact with solid surfaces
causes stormwater runoff to absorb the heat trapped within outdoor environments.
The heated water runoff flows into bodies of water and compromises the balance of
fragile ecosystems.

While there are currently some stormwater management solutions that have been
implemented and established in Seattle, there are still large areas that do not have
any type of stormwater runoff protection in place. Unfortunately, the areas where no
management solution is established weaken the effectiveness of the areas practicing
stormwater control. For this reason, it is in the best interest for the city of Seattle to
create and maintain a city standard that would establish requirements surrounding
stormwater management. It would regulate what is expected of downtown property
owners in regards to retention and/or diversion of stormwater runoff. In addition,

it would set a precedent for new building construction and outline the necessary
considerations behind sustainability in water runoff management. The city

standard would also develop an investment in instilling a knowledge base regarding
stormwater management in the community. Providing the individuals of Seattle with
relevant information about how stormwater runoff affects the natural environments
surrounding them would establish an important awareness capable of improving
stormwater quaility. In addition to citywide standards, the actions of the city’s
residents could positively counteract the detriments of various types of pollutants and
toxins.
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PROJECT PREMISE
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Stormwater is referred to as water
that runs off the roofs, streets, lawns
and other surfaces of a city following
the event of a rainfall. As the water
drains off these impervious surfaces,
it washes off pollutants such as oil,
fertilizers, chemicals, pet waste, and
trash. Water containing the debris and
contaminants of a city end up being
deposited in the storm drain system.
Ultimately, nearly half of this water
drains directly to streams, lakes, or
other water bonds ("Stormwater
Management Program", 2011). The
Environmental Protection Agency
(EPA) has determined that stormwater
runoff is the main cause of water
quality and habitat problems in urban
waterways ("Stormwater Program”,
2011).

STATEMENT PROGRAM
OF INTENT DOCUMENT

oject

When considering the engineering

of stormwater management, often

it is viewed as collecting stormwater
and simply diverting it to a nearby
wetland. However, within an urban
infrastructure it is difficult and
sometimes impossible to obtain access
to a wetland. There have been many
implemented alternatives to solving
this problem: for instance, boulevard
plantings, bio retention swales, and
green roof systems. Employing such
methods enables the retention and
filtration of stormwater runoff on site
as opposed to necessitating access to
a wetland. In addition, it is important
to take into account that the
relocation and transfer of stormwater
to a wetland can usually be very
costly. This process can require pipes
and drainage systems, resulting in

a compromise in sustainability and
aesthetics.

HISTORICAL SITE DESIGN

STUDIES CONTEXT ANALYSIS
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NARRATIVE

Most individuals feel there is an inherent value in the quality of nature that
surrounds them. Since the integrity of our water sources directly determines
the condition of the surrounding environment, designing sustainable
stormwater management practices is essential to promote and maintain the
health, safety, and beauty of our natural surroundings. Sustainable design and
practices regarding the preservation of nature instills a sense of fulfillment and
accomplishment. The ability to create a merger between functional design and
aesthetic quality is the goal of landscape architects. The positive consequences
stemming from design based around stewardship create value while preserving
nature and the environment we live in.
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PROJECT PROPOSAL
USER

INTRO:

The Sustainable Stormwater
Design Standard is intended
for use by the City of Seattle,
city developers, and designers
or engineers practicing
design within the city. The
City of Seattle will own the
standard, but city planners
and commissioners must
enforce the standard in order
to protect the quality of the
water supply.

Residents of Seattle will be able to enjoy their community by having

quality green infrastructure throughout and around their city. These green
infrastructures will not only perform the service of cleaning the stormwater
runoff of Seattle, but they will also enhance their community by providing them
with a clean and healthy environment to call home.

ENVIRONMENTAL ENTHUSIAST:

Enthusiasts of the environment will be able to respect and learn what the city of
Seattle has accomplished for its community, natural habitats, and surrounding
ecosystems. Environmental enthusiasts will be able to glean a sense of pride by
taking an active part in promoting and sharing their knowledge regarding the
importance of sustainability.

VISITORS | TOURISTS:

Visitors and tourist of Seattle will be able to enjoy and admire the pristine

and beautiful attributes vegetation has introduced throughout the green
infrastructure and sustainable design. Also, if the City of Seattle starts
protecting habitats surrounding Seattle, visitors will receive the chance to enjoy
the unadulterated recreational activities Seattle has to offer.

EDUCATORS:

Educators and students of Landscape Architecture will be able to learn and
explore what the city has proposed in regards to stormwater management, and
become inspired to design sustainably for the potential of our environment.




The City of Seattle will have all rights to this document. It will be its
responsibility to ensure the protection of the environment by obligating
developers and designers to abide by the Sustainable Stormwater
Management Standards.

Designers play a crucial role in this process, making certain that

potential design solutions are up to the city’s standard, and confrontation
and setbacks can be avoided. Utilizing an element of environmental
consciousness in designs will promote a greener, more sustainable practice
within the city of Seattle.

It is necessary for developers to ensure they implement this standard
when introducing a new development or building. As a result, it can be
guaranteed that the proposed solutions in regards to sustainability will be
executed properly to ensure the runoff from these developments can be
cleaned.

CLIENT
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PROJECT PROPOSAL

MAJOR PROJECT ELEMENTS
STREETS AND SIDEWALKS
STROMWATER MANAGEMENT AREAS

MAJOR

STREETS AND SIDEWALKS:

In regards to city streets and sidewalks, the Sustainable Stormwater
Management Standard I will be creating is comprised of several sustainable
water retention techniques. Bioswales and urban planters will intercept
stormwater runoff and allow it to be filtered before returning back into the water
cycle.

STORMWATER MANAGEMENT AREAS:

The stormwater management areas I will be designing are located throughout
the site in downtown Seattle. They will utilize stormwater retention by slowing
down the flow of runoff and filtering the water through plants while providing
aestical value type vegetation within the city. In addition, the design will educate
individuals by incorporating an element of interaction.
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MAJOR PROJECT ELEMENTS
WATERFRONT
GREENWAYS | GREEN INFRASTRUCTURE

E LE M E N TS

The site I have chosen is located along the waterfront of downtown Seattle and the
shoreline of Puget Sound. This area is directly affected by stormwater runoff issues.
When designing for this area I combine the concern of stormwater runoff with intent
to educate the public about the sustainability of water management. With a park,
boulevards, waterfront, and medians, the area will look appealing to the public eye
and still be a sustainable, functional design that treats and filters stormwater runoff
from the city.

These greenways will be linear vegetation buffers that connect my site to the rest of
the community. The greenways will treat stormwater while providing an enjoyable,
living, green space serving as an aesthetically pleasing walkway for individuals.



SITE INENTORY
SEATTLE, WASHINGTON

Washington Canada

("Blank outline maps of the united states” 2011)

British Columbia

PROBLEM STATEMENT PROGRAM
STATEMENT OF INTENT DOCUMENT

RESEARCH CASE

PUGET SOUND

Seattle

ELLIOTS BAY LAKE
WASHINGTON

The region for this project is located on the West
Coast in the state of Washington. Bordering this state
to the west is the Pacific Ocean, while north of the

state is British Columbia, south is Oregon, and east is
Idaho.

STUDIES CONTEXT ANALYSIS

HISTORICAL SITE DESIGN



SITE INVENTORY
SEATTLE, WASHINGTION

PIER

The location of my site can
be found in the northwest
quadrant of Washington

in the city of Seattle. This
city is found along the
shoreline of the Puget
Sound. This iconic body
of water defines western
Washington, but it is

also a fragile ecosystem
threatened by human
activity.

puget sound

PIER 62 | 63

N) downtown seattle
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PROBLEM STATEMENT PROGRAM RESEARCH CASE HISTORICAL SITE DESIGN
STATEMENT OF INTENT DOCUMENT STUDIES CONTEXT ANALYSIS




Teahouse and Garden- Fargo, ND
Halvorson Park- Battle Lake, MN

Cold Smoke: Shelter For Winter Smokers- Fargo, ND
William Marshall Park Project- Winnipeg, MA

NP Avenue Streetscape Project- Fargo, ND
Pedestrian Flow- Fargo, ND

Defiant Gardens- Fargo, ND
Environmental Art Installation Project and Master Plan - Regent, ND

Roosevelt Neighborhood Master Plan and Urban Development- Fargo, ND
UTTC Technical College Master Plan- Bismarck, ND

Duluth Urban Development and Master Plan - Duluth, MN
St. Mary’s Park and Storm Water Retention Area- Duluth, MN

Phytoremidiation and Wetland Development for Interstate 29 - Harrwood, ND

Red River Valley Flood Mitigation- Red River Valley, MN ND SD

PREVIOUS EXPERIENCE
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CASE STUDIES
HISTORICAL CONTEXT
SITE ANALYSIS
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INTRODUCTION

Il N T R O

Water is the material basis of man’s relationship with his environment. It is the
essential key to all living beings. Water creates a delicate link between humanity
and the water supply of the earth. Water is in a state of permanent exchange in
relation to warmth, climate, air, soil and gravity. Growth, metabolic change, and
vital functions are inconceivable without water. As a resource, water sustains
forests, provides a habitat for abundant fish and wildlife populations, and makes
life possible for billions of humans. On Earth, water may seem to be an abundant
resource, but in reality, less than one percent is drinkable by humans (“Statistics:
Graphs and Maps,” 2011). Additionally, the drastic growth of the world’s population
has radically altered the natural systems that help to manage rainfall through
transpiration, infiltration, and gradual runoff into surface waters. This issue

has led to disasters from poor water quality to flooding, severe erosion, and

even droughts. Inconsistencies in water availability, quality, and quantity would
significantly influence not only the natural environment, but also the lifestyles of
people all over the world.

Water is continually being recycled through a process called the hydraulic

cycle. Water is stored in lakes, rivers, oceans, and other bodies of water until

it evaporates back into the atmosphere. From here, water falls in the form of
precipitation, supplying virtually all of the Earth’s freshwater supply (“Natural
processes of ground-water and surface-water interaction: The hydrologic cycle and
interactions of ground water and surface water.” 2008). When precipitation lands
on the Earth’s surface, some of the water is absorbed into the ground and directed
to the underground water table. The water that isn’t absorbed flows across the
landscape until it is able to be stored in a body of water. This concept is known as
stormwater runoff.

PROBLEM STATEMENT PROJECT RESEARCH CASE HISTORICAL SITE DESIGN
STATEMENT OF INTENT PROPOSAL STUDIES CONTEXT ANALYSIS
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INTRODUCTION

D UCT 1O N

When precipitation falls in cities or urban environments, the natural processes of the hydraulic system
are compromised in a variety of ways. Rain falls upon the city’s sealed impermeable surfaces, such as
roofs, streets, or parking lots. Instead of being absorbed into the ground, the water is forced to flow
across hardscapes and into drains until it reaches a body of water for storage. This water has been
returned back into the hydraulic system with little or no filtration to maintain a level of water quality.
As stormwater runoff in cities becomes a part of the hydraulic cycle, the quality of the water becomes
adulterated. These issues stem from the impacts and activities of the human impact population.

The solution to his dilemma lies in comprehensive stormwater management, which offers tremendous
rewards to local economies, the environment, and quality of life ("Why,” 2012). The purpose of
managing stormwater is to reduce the risks to the safety and health of the water in our ecosystem.
Rather than directing rainfall into the general sewage system, it is more sensible, financially and
ecologically, to keep it on the ground where it fell and direct it back into the natural water cycle

by means of evaporation or infiltration (Axel, 2008). By eliminating areas where water is discarded
and replacing them with a green infrastructure, we can increase the usability of the landscape and
promote a level of quality within our water system.

Today, stormwater management has moved past engineered, industrial solutions and has taken

on a more natural approach. Most commonly known as green infrastructure, these approaches of
stormwater management would be proposed as environmentally sustainable, economically feasible,
socially relatable, and ecologically enhanced. Green infrastructure is understood to moderate runoff
and filtrate the water, with the use of plants, soil, wetlands, and open space. Green infrastructure
reinforces sustainable stormwater management practices and minimizes the impact populations
have on our water supply. By implementing sustainable stormwater practices, we are minimizing and
avoiding the foundation of polluted stormwater. In addition, reducing environmental impacts on our
local watersheds can lead to attaining greater synchronization with the water cycle in the watershed
and potentially reducing municipal water pollution.



RESEARCH
SOCIAL

SOCIAL GAINS OF
STORMWATER:

As human beings, we are magnetically attracted to
water. Throughout history, pools, ponds, lakes, streams,
and fountains have been indispensable ornamental
elements in gardens, and more recently the presence
of water has been essential to gardens that aim to
attract and provide pleasure for people (Rain gardens,
2007). Naturally, humans are drawn to interact with
one another. Green infrastructure utilizing stormwater
management has the ability to provide a space of
interest and social gathering for the city of Seattle.

Throughout history, water has ensured survival and
symbolized life. Water projects are perhaps so desirable
because they express a profound longing for life in

all its vigor (Waterscapes: Planning, building,, 2001).
Water is not just a vital element of our lives; depending
on the circumstances the motion of water can symbolize
different moods, ideas, and feelings. For instance,
possessing an accumulation of water indicates a sense
of richness wealth. It can communicate the feelings of
tranquility, refreshment, or liveliness.




cial ™

Another benefit water can provide is through the
ambience it is able to infuse throughout a space.

The resonance of organically flowing water would be
beneficial by attracting patrons that are looking for a
relaxing environment. The calming sound of naturally
flowing water can prove to be relaxing and therapeutic.
In a big city such as Seattle, stressful atmospheres

are prone to happen. By having areas that would be
relaxing, rejuvenating, and lessen stress levels would
not only be beneficial to the landscape but to the
individual as well. Accoding to the book Waterscapes:
Planning, building, and designing with water, "Sound

is nature’s most delightful way to herald the presence
of water. The mellow rumble of the ocean, out of site
beyond sand dunes or the gentle gurgle of a trout
stream foretells what is ahead” (Waterscapes: Planning,
building,, 2001). When developing green infrastructure
throughout the city you are in return producing areas
for social interaction. By having a clean and healthy
watershed in return, you are offering recreational
opportunities. By having activities for city residents,
one promotes a healthy lifestyle for people and can be
favorable to the regional economies. Recreation and
parks would generate collective relationships between
the residents and build public health while establishing
a sense of community.




ECONOMICAL

Annually, Seattle and the State of Washington spent over $100 per resident on
stormwater projects (Visitacion, Booth & Steineman, 2009). With the rising cost
of living and the scrutiny of the economic world we live in today, it is hard for
stormwater management to become a priority for building costs. Prices for water
and sewage services have risen considerably, even more than the cost of living in
recent years. Additionally, new sustainable water culture will not get any cheaper
(Waterscapes: Planning, building,, 2001). Harnessing the various attributes

of stormwater management can prove to be advantageous to individuals in
communities in various economic ways. Additionally, cleaning polluted water can
promote positive values for everyone by ensuring a safe and healthy water supply.
The cost for a modern-day water treatment plant is expensive. Purifying water
from various contaminants can amount to a notable expense to cities and tax
payers that is notas necessary. By most estimates, the nationwide value of these
essential “ecosystem services” runs into billions of dollars a year (“Ecosystem
services,” 2012). By having the landscape provide the service of cleansing
stormwater it not only purifies our water, also provides healthy ecosystems which
we live off of. When these landscapes are capable of providing public services in
addition to maintaining their own homeostasis, a sense of endearing resilience is
instilled throughout the community.

E C O N O MI
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SOCIAL

Financially, utilizing natural systems to treat stormwater has many advantages. A
wetland or a stormwater management area can not only treat wastes, also reduce
flooding while improving habitat and aquatic species. By diminishing stormwater
runoff, we can avoid expensive investments in water treatment. This in return
would concentrate better stormwater treatment on human and commercial waste
to protect our new stormwater management methods. Also by having individuals
saving money by implementing Best Management Practices (or BMPs) and
replacing pipes, basins, and other infrastructure, they minimize cost by not having
land clearing and grading cost, and by using less land than traditional basins do.
("For the economy,” 2012).

When developing stormwater management areas throughout the city, the public in
return, embed a green infrastructure into the cityscape. Creating this amenity for
the community, one enhances the value of the landscape throughout downtown
Seattle. Stormwater creates many valuable elements to citizens by instilling value
in the landscape. Throughout history, water in a landscape has always seemed to
assess value to the site. Creating stormwater management practices, in return,
would add a type of entertainment to an individual as well. Wetlands can provide
a source of substantial economic benefits to neighboring communities due to their
large numbers of visitors (France, 2003).



STATEMENT

ENVIRONMENTAL

STATEMENT
OF INTENT

Seattle is vulnerable to frequent rain showers making the development of
stormwater management a necessity. Sustainable stormwater management has
many environmental benefits, such as helping provide a clean habitat, reducing
energy use and pollution.

Earth is often called “The Water Planet” because oceans cover 71% of its surface.
Of all the water on Earth, only 2.7% is fresh water—and of that, most is frozen in
glaciers and ice caps. Less than one half of one percent of all of the world’s water
is fresh water thats actually available for living things to use. Its no wonder that
water quality is a constant concern or that the negative impacts of stormwater
have become such a big deal (To improve water quaility, 2012).

Maintaining a clean environment means taking measures to preventing pollution.
Stormwater management practices can help reduce the water pollution Seattle
forces on to Puget Sound. Many people move to Seattle because of the beautiful
natural environment the state of Washington has to offer. The water quality in
Puget Sound is an outcome of natural habitat in the watershed.

PROJECT PROGRAM CASE HISTORICAL SITE DESIGN
PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS



ENVIRONMENTAL

Thirty years ago, it seemed like treating stormwater was not even a consideration.
Today, most of the professional field not only uses stormwater management
practices because it's the right thing to do, but also most of the time city
governments have ordinances or standards that enforce it. When stormwater gets
directed into our rivers, streams, and lakes without getting properly treated, it can
be very detrimental to our wildlife and our ecosystem. It affects areas that we not
only live off of but areas that we love and enjoying when doing recreational or any
outdoor activity.

Stormwater management would have miraculous benefits for our environment in
an ecological manner. By implementing stormwater management practices one
establishes a process that first slows down the flow of the water and treats it in

a wetland of basin. Accoding to Stormwater PA, a community online resource to
help treat stormwater, they state that by reducing imperviousness and maintaining
wetlands, grasslands, and other vegetated areas helps buffer the effects of
stormwater runoff. Plants, roots, soil, and leaf litter trap sediments, debris, and
particulates that would otherwise make their way into waterways. Trees and other
plants act as water filters by absorbing nutrients and other dissolved impurities
through their roots and converting them into plant tissue, which helps maintain
healthy aquatic ecosystems for wildlife, recreation, and aesthetic enjoyment
(Ecosystem services, 2012).

Filtration of pollutants is a major ecological benefit of any site located near a
large body of water. A stormwater management program located around or near
a watershed corridor can protect the ecosystem of that watershed as well as the
quality of water that we potentially use.
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RESEARCH
ENVIRONMENTAL

ECONOMICAL BENEFITS OF
STORMWATER:

With the projected increase of urban development in the Puget Sound region, a
corresponding decrease in natural drainage will occur, leading to greater amounts
of stormwater flowing into vital receiving waters. As a result, the Washington
State Pollution Control Hearing Board has recently directed the Washington State
Department of Ecology to implement low impact development in its National
Pollution Discharge Elimination System permit requirements. This directive has
created an opportunity for new policies and mitigation strategies to be developed
within local jurisdictions (Churchill, 2010).

Humans are inescapably dependent on their ecological resources. Communities
need to be developing and implementing stormwater management practices to
start saving their ecosystems and to help set a model for individuals and other
neighborhoods around the world. If we don’t do something soon we could very
much loose something we take for granted.




From my research, I have determined that stormwater management is best
achieved through utilizing the natural processes of the environment. Sustainable
stormwater management strives to achieve a standard for water quality while
maintaining an economically viable approach to the stormwater management
issues in the city of Seattle. It develops and designs the landscape to naturally
slow, filter and absorbs the water into the ground. Sustainable stormwater
management is capable of reducing pollution, bringing down the water runoff
volume, decrease the temperature of stormwater, help protect wildlife and
increase the aesthetics by creating a more interesting landscape for individuals
to enjoy. In order to be successful in implementing stormwater management
techniques, we must treat stormwater on our site before it is too late and we need
to do it downstream.

CONCLUSION

/
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GREEN STREET

PORTLAND, OR

Green Street is a landscaped infiltration boulevard that
collects stormwater run-off from the street and allows
water to be filtered back through the soil. These Green
Street projects demonstrate different methods to treat
stormwater run-off in an urban environment. These 12
inch curbcut channels properly collect the stormwater
from the street, treat it on-site using vegetation in the
public right of way, and then release it back into the
storm drain. Green Streets are acknowledged as an
important in-flow control strategy to address combined
overflows, backups, and other imperfections as well as
watershed health needs. These planters are designed to
handle approximately 8,000 square feet of stormwater
run-off.

Depending on the amount of rain, water flows along the
curb and enters into the first planter. The stormwater will
then pond to a depth of 6 inches. If flows exceed this
capacity, the stormwater will continue to flow downhill
from planter to planter until all the planters are full.

This process will continue until the stormwater planters
exceeds their maximum intake capacity and excess water
is discharged into the storm drain.

Many jurisdictions have implemented new stormwater
resources on education and public outreach to offer
awareness and promote stormwater management. Many
cities are planning more vegetation-based approaches or
are replacing regular pipe drainage ("Sw 12th avenue,” ).

("Sw 12th avenue,” 2006)




(Existing Sidewalk) Planter 4

W 12th Avenue Stormwater Planter ~ Plan View

12" Curb Cut with
Omamental Trench Grate e 36" Parking Existing 18" Concrete
Egress Zone Street Curb ¥ / Forebay, Typ.

T Stormwater Rain Garden

Min. Min.. Min. ; N\, Min. Min.

yeucie & \ 24" Landscaped Buffer Area SW 1 Zth an d M Ontg om ery,

Planter Wall 4" Exposure @ — — New Street Tree

P el Senmiczone Portland, OR (near Portland State University)

" } SW 12th Avenue Stormwater Planter ~ Enlarged Plan



SWALES ON YALE

Swale Perspective

Stormwater Swale
Capitol Hill into Lake Union,
Seattle, WA

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH HISTORICAL SITE DESIGN
STATEMENT OF INTENT PROPOSAL DOCUMENT CONTEXT ANALYSIS



The Swales on Yale applies Natural Drainage Systems

techniques to redeveloping a high-density commercial area

north of downtown Seattle, Washington, called Capitol Hill. SWALES ON YALE
Capitol Hill is a highly populated and developed area, with
lengthy paved surfaces. This project will treat an average
of 190 million gallons of stormwater annually flowing from
Capitol Hill into Lake Union, greatly reducing the amount
of pollution. Presently, stormwater flows across the streets
of upper Capitol Hill, collecting silts, oils, heavy metals,
and other pollutants before being piped downhill and into
the lake. As a result, pollutants flow downhill over solid g
surfaces and do not infiltrate naturally into the ground. e REVDESIGH BLEEnTs

Ultimately, the inability for water to be absorbed into the sy ; : e T
ground causes the compromise of the water supply. During a Wk (17 i) pdesin s

rainstorm, untreated stormwater from more than 630 acres
of Capitol Hill drains directly into Lake Union. Intercepting the
stormwater runoff and slowing down the flow by diverting

it into swales would permit the opportunity for pollutants to
filter out beforehand.

The Swales on Yale has been developed to treat the greatest
amount of stormwater in the area. Each block will be able to
take absorb runoff from more than 50 acres of the Capitol
Hill watershed. These naturalistic, biofiltration “swales” are
designed to slow the stormwater flow and remove pollutants
before they reach the lake. This process allows for infiltration
into the earth and protects the integrity of Lake Union

BLOCK 11
(FUTURE DEVELOPMENT)

Conclusion

BIOFILTRATION SWALE
- Trea i

By implementing methods of stormwater management, one
can be inspired to implement, promote, and develop for the
potential future. By utilizing the technologies of stormwater
management we have today, we can create a new standard
for landscape architects to follow and promote for the world
of tomorrow in a sustainable way ("Swales on yale,” 2011).
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CASE STUDIES
TANNER SPRINGS PARK

(“"North park square,”)

TANNER SPRINGS PARK:

Project Type: Stormwater Park/ Green infrastructure
Location: Pearl District, Portland, Oregon
Landscape Architect: Atelier Dreiseitl and Greenworks P.C

TANNER SPRINGS PARK:

PORTLAND, OR

This park sits on a .92-acre city block and

is an interconnected establishment of

green spaces. What was once a wetland

and lake fed by streams, is now an urban
infrastructure of vegetated paths in a
walkable community. Tanner Springs extends
through downtown Portland, and creates a
strong relationship between the industrial
and residential communities.

A sense of tranquility saturates this
wetland-based park. A feeling of peace is
communicated throughout the park, giving
it a significant presence in the community.
Tanner Springs Park is not a park where
are goes to play; it serves as a space for
quiet reflection where one can retreat in
order to take time away from the world
and its demands. The relaxing atmosphere
is largely attributed to the processes of
stormwater management in the area. Water
runoff in the area is directed to Tanner
Springs Park where it is filtered through the
dense vegetation that establishes the park.
Then traveling through the natural filtration
system, the water is redistributed into the
Willamette River though an underground
pipe system (“Tanner springs park,” 2003).
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CASE STUDIES
TANNER SPRINGS PARK

("Tanner springs park," )

TANNER SPRINGS PARK
PORTLAND, OR

Conclusion

Tanner Springs Park creates a successful connection between
individuals with the use of stormwater management. This park
creates an opportunity to promote awareness of sustainability
and encourage individuals to embrace the natural processes of
stormwater filtration. This park enables individuals to see the
importance behind sustainable stormwater management practices
through a serene and beautiful environment. The quality of
stormwater from urban runoff can ultimately influence individuals
in a spiritual way. Tanner Springs is an example of how sustainable
stormwater management practices can be powerful methods of
relieving stress in chaotic environments.

(Miller , 2010)
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HISTORICAL CONTEXT

SEATTLE'S WATER ISSUES
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SEATTLE, WA
Water Issues

Seattle lies on a narrow strip of land between the salt waters of Puget Sound and
the fresh waters of Lake Washington. Beyond these bodies of water lie two rugged
mountain ranges, the Olympics to the west and the Cascades to the east. Seattle
is a city built on hills and surrounded by water. With a mild marine climate, prolific
vegetation and abundant natural resources thrive.

Throughout history, Seattle has maintained a long-lasting relationship with water.
Seattle was founded in 1852, most of the shoreline around Puget Sound consisted
of tide flats and steep bluffs. This proved to be beneficial for the local economy
because it meant there was deep water nearby the shore which proved to provide
good fishing spots.

In early Seattle, abundant forests lead to much of the town being built from wood.
This is a significant contributing factor in the fire of 1889. The fire destroyed vast
amounts of the town, clearing out 66 blocks of buildings. As they rebuilt, the
reality of the fire forced the city of Seattle to address some necessary changes in
the foundation of their city. The city decided to re-grade the roads of the town
due to the steep slopes of the mountains. In some areas, transportation routes
were so steep that often times, people could not even ride their horses up the
road. The project to grade the street involved filling in the ravines, beveling

off the tops of bluffs, and building up the bases of the surrounding hills. At the
same time, it was a priority to make the grade high enough to resolve issues with
flooding and stormwater. As Seattle slowly started building up its network of roads,
business owners became increasingly impatient and decided to start rebuilding
their businesses. However, these over-eager business owners did not know how
high the new streets would be built, and how that would affect their storefronts.
As the city’s grading progressed, so did the business owners’ construction. By the
project’s completion, it was realized that they had businesses with the first floor
ten feet lower than the surface of the road.

4

SEATTLE'S WATER ISSUES



PROBLEM
STATEMENT

ACADEMIC
PERSONAL
PROFESSIONAL

STATEMENT
OF INTENT

PROJECT
PROPOSAL

My academic goals for this project are to display a beneficial and
knowledgeable understanding in regards to the environment and social
interaction of sustainable stormwater management in urban landscapes.
This will be initiated by exploring and understanding sustainable
stormwater practices in urban communities and developing conclusions on
what systems succeeded. In developing this document, I am composing

a publication that comprehensively summarizes my thoughts, ideas, and
research so that they may be available to educate and inspire individuals
in their own endeavors.

My personal goals for this publication examine, explore, and present new
expertise and proficiency in landscape architecture. Through developing
this document I will be able to understand, implement, and design,
using skills I have acquired in my education. I will strive to portray my
accomplishments as valuable and relevant to the professional field, so it
will help assist me in my future career in, landscape architecture.

My professional goals for this project are to accomplish a complete thesis
publication which can motivate and inspire professionals in the landscape
architecture field. Setting a standard of quality will encourage others

to accept the responsibilities of their design, in regards to sustainable
stormwater management. The product of this thesis documentation

must consist of professional patterns to model sustainable stormwater
management practices with the use and recognition of the professional
practice of landscape architecture.

PROGRAM RESEARCH CASE SITE
DOCUMENT STUDIES ANALYSIS

DESIGN
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SITE ANALYSIS
SEATTLE, WA

SHTILE ARKS
Awpkzc/?m%oly

V\_IELCOME TO

This park is yours to enjoy
As in all parks, the following
activities are not allowed:

« Possession of alcohol or drugs
SMC 18.12.255
- Gaummimg, SMC 18.12.250
« Amplified sound and excessive noise,
SMC 18.12.170
« Firearms/Fireworks, SMC 18.12.140
SMC 33.01.1.2/22.600.020
« Graffiti, SMC 18.12.070 P
e Littering, SMC 18.12.260 7
Please call 911 to report illegi ' §
The park is open from 6 a.m. to L g .
except for special even!

SMC 18.12.

N

pho\toBy: Zerek Kroll
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SEATTLE, WA

introduction

Pier 62/63 was voted the
number one favorite peir

in Seattle according to

the city. I believe this is
because of its great views
of puget sound and also

the Seattle skyline. It is an
empty flat surfaced pier with
rough wood planks. It is a
traditional pier that needs an
upgrade.

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT
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SEATTLE, WA

PIER 62 | 63

puget sound

@ downtown seattle




SITE ANALYSIS

052! |  CONTEXT

SEATTLE, WA S L& o
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puget sound
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downtown seattle | ghas 10N TR

- .\ \}:_. L -:
(“Seattle, WA” 2011)
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SITE ANALYSIS
SEATTLE, WA

photo by: Zerek Kroll

I-----------------------------1

Seattle’s continuous

rainfall prevents the water
supply from reestablishing
its integrity by filtering out
toxins without interception,
the stormwater water flows
through streets, down
rooftops, and across parking
lots, picking up debris and
contaminants as it goes.

s -

Seattle's over abundance of STORMWATER
impermeable hardscapes foreign pollutants

[

cause a significant . [
. . - B compromise the water

deficiency in existing green supply. [

[

[

infrastructure. This makes
the city's vast amounts of
precipitation unable to be
absorbed and filtrated by
natural processes.

< =- -l

photo by: Zerek Kroll




SEATTLE, WA

puget sound

PIER 62 | 63

X
(0'&\@ Y
- e o
N) Points of Interest N &
S S
°
downtown seattle
PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT



SEATTLE, WA

puget sound

N) Transportation

Highway / Interstate s
Large Connection Streets
Important Downtown Streets
Walkable Areas

Standard Streets =————

downtown seattle
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SITE ANALYSIS

SEATTLE, WA
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facing northwest on pier 62/63

facing north toward pier 62/63

facing south east toward pier 62/63
facing north on pier 62/63
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Park systems: I 0 59

Here listed below are a list of all of the SITE ANALYSIS
Park systems structures located throughout SEATTLE, WA
Seattle. This will give you an idea of what

Seattle has and what it needs.

Y

Park System Structures

24 Community centers

10 Swimming pools (including 2 outdoor), 27 wading pools

1 Waterfront aquarium

1 Zoo: 90 acres, 45 major exhibits and buildings

1 Stadium

1 Indoor tennis center (10 indoor courts and 4 outdoor courts)
151 Outdoor tennis courts (71 with lights)

185 Athletic fields

33 Playfields

5 Golf courses, including pitch/putt (449 acres)

2 Boating and sailing centers
Nature interpretive centers (Carkeek Park, Seward Park, Discovery Park, and
Camp Long)

6 Performing and visual art facilities

7 Historic buildings

90 Comfort stations

16 Residences and cabins

80 Picnic shelters and houses

12 Concession facilities

24 Administrative offi ces and headquarters

2 Museums

4 Amphitheaters

52 Miscellaneous facilities (including storage, maintenance, warehouses, chapel, visitor
centers, beach/bath facilities, a rifl e/pistol range and a police horse patrol barn,
viewpoints and nature trails)

I I I N b B B B B N BN B B B B B O .
D

("City of seattle," 2011)

---L---------------------------
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SITE ANALYSIS
SITE ISSUES

photos by: Zerek Kroll
Il I N =S =S =EE = B

—

contour drop:

|
With a major contour drop going through __ o _l
my site it cuts off downtown Seattle with ™~
the waterfront of puget sound. v

\J

/ML '

XY

Pier 62 | 63

—

Pikes
Market

Western
Ave

& 240 > &—1100—>)  Parking

Puget Sound

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT



As you can see by the
diagram on the right the
flow of the city is haulted
by the Alaskan Viaduct
highway. This causes a
big disconnect from the
city to the waterfront.
The only way down to
the waterfront as small
stair ways that are out
dated, non inviting and
hidden in some cases.

SITE ISSUES

Issue
Problem area —J
Site
Flow of City

Pedestrian connections
scale: 500"



SITE ISSUES

Elevations
Pier 62 | 63

16.5' ft

Olympic Sculpture Park
20' ft

Victor Steinbrueck Park
110" ft

Pikes Place Market
100' ft

Seattle Aquarium
16.5' ft

N site

downtown seattle

PROBLEM STATEMENT
STATEMENT OF INTENT

This diagram on the left
give you an idea of the
different elevations that
are involved here on

my site. As you can see
just from pier 62/63 to
Pikes place Market there
is close to an 80’ Ft.
difference in elevation.

scale: 400’

PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN
PROPOSAL DOCUMENT STUDIES CONTEXT



SITE ISSUES

With large amounts of
rain and a vast contour
change one must always
have an understanding
of an erosion problems
on site. Desminstrated
on the right you can see
where are erosion issues
are located.

Erosion

High Erosion Issues

site

\| scale: 350’



641

SITE ANALYSIS
SITE ISSUES

photo by: Zerek Kroll

[ [
\ -

water levels:

With tide levels changing
every hour of the day people
start to develop a distance
from the water driving them
away from it. At night you
can be 9 feet from the water
however in the day up to 16
feet.

+16'

TOP OF WALL

+8.9'

HIGH WATER LEVEL

+4.2'

MEAN WATER LEVEL

photo by: Zerek Kroll
--------------*

r-{------

+2.5'

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT
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SITE ISSUES

q=CGA
—_— 3 /
q = Peak runoff rate, in cubic feet per second Pea k Ru nOff Rate 218871875 ft S
C = Dimensionless coeffient
i = Rainfall intensity inches per hour
A = Area of drainage

q = (.90)(.5)(6,417,500) = 2,887,875 ft¥/s

Highlited in green the image on
the right shows the watershed

I will be collecting stormwater
from. This area is important to
know so you can start to see how
much water we are dealing with.

watershed

watershed area

site

\ scale: 350’
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Watershed Streets




SEATTLE, WA

Bike Path

bike Path

Pier 62 | 63
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SEATTLE, WA

Moving forward from the site
analysis I can start so see my
connections I want to make.
Connecting some of the main
attractions such as Pikes Place
Market, Seattle Aquarium, Victor
Stienbrueck Park, Pier 62/63, and
the Olympic sculpture park this
would not only make this area
more desirable it would make it a
functional and effeicent park.

Plan

Connecting paths
\ Pier 62 | 63

Connections | Intersections

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL DESIGN
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT
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Conceptual
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CONCEPTUAL DESIGN
SEATTLE, WA

Model:

To get a better
understanding for my

site I was able to make a
3d model of the site and
the buildings around it.
Because my site is located
in Seattle and me in
Fargo, ND, this will allow
me to get some spacial
understandings of the site.
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CONCEPTUAL DESIGN
SEATTLE, WA

Wetland stages

After trying to figure out how I
am going to clean the water in
my watershed I figured out that
instead of taking one large area
and cleaning stormwater that
way. It would be easier if I broke
my site up into three stages. A
three stage wetland is a very
common practice for collecting
and cleaning stormwater in a
wetland process and I wanted to
replicate that in my design.

:r..,-'-' .

Victor
Stienbrueck

I 800" I
Wetland Stages

STAGE #I
STAGE #2

STAGE #3

Stewart St.
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CONCEPTUAL DESIGN

SEATTLE, WA
Wetland Stages ' \ \ Wetla nd StageS
Understanding that this design
WATERSHED : ‘ will be broken up into three
STAGE #1 8 ‘ stages we can start moving
N \ forward. This diagram starts
STAGE #2 to show you how this wetland
STAGE #3 stages would start to work. By
0 > having one stage collect the
WATER DIRECTION water on stage clean the water

and another stage releasing the
water it will start to simplify my
design development.

Stage #2 i Stage #3
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CONCEPTUAL DESIGN
SEATTLE, WA

Pike Street Section N 4

——/f

Puget Sound

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS
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CONCEPTUAL DESIGN
SEATTLE, WA

section

As you can see in the section below, there is a
massive drop in elevation from the main part of
downtown to the waterfront. This is one thing I want
to fix in hopes of bringing people closer to Puget
Sound and granting them easy access to greenspace
and free views of the wonderful Puget sound and the
Seattle skyline.

=amilin

Alaskan Viaduct ; ;r /_/

MMM““AJJJJ,F

Pier 62 | 63

Pikes
Market

Western

Parking A
ve

&——1100—>

240’

A\ 4

N
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conceptual design:

Going into the conceptual design phase I found myself really passionate about
expanding the pier of 62/63 and creating a better connection to pikes place
market that wouldn’t be so exhausting for pedestrians.

|-
:
:
:
:
:
\
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CONCEPTUAL DESIGN
SEATTLE, WA
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08 2 I pier design:

CONCEPTUAL DESIGN Here below are some conceptual drawings I had to

SEATTLE, WA redesign pier 62/63. As you can see I was thinking
literally and not to drastic. In a sense I was being really
conservative with the design by not expanding the pier or
taking it to a new level. By not getting that “wow factor”
I continued in my design development to new levels of
aesthetics.

-----1

-------------------J

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS
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CONCEPTUAL DESIGN
SEATTLE, WA




SEATTLE, WA

PIER 62 | 63

? Downtown Seattle
- - Waterfront

Public access

Pollution
Green
Waterfront
A §
\‘\ E\
PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE
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CONCEPTUAL DESIGN

SEATTLE, WA

PIER 62 | 63

Downtown Seattle
Waterfront

Public access

Create a public access by
knocking down barriers from
the city to the waterfront.
Make the waterfront more
inviting and enjoyable

I Pollution

Create a treatement program
that not only treats the
stormwater before it enters
puget sound buteducate the
surroundings on stormwaer
managemnt

Waterfront

Redevelop seattles waterfront
as a better place for citizens
to come and enjoy the water
and views of the great puget
sound

Green

Create a green infrastructure
in downtown seattle, with
connections for pedestian

uses with the use of stormwater
management practices.
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CONCEPTUAL DESIGN
SEATTLE, WA

development----

Design development:

The site I have chosen is located along the waterfront of downtown
Seattle, and the shoreline of Puget Sound. This area is directly affected
by stormwater runoff issues. The site design for this area combines the
concern of stormwater runoff with intent to educate the public about the
stormwater management. By creating this park, boulevards, waterfront,
and medians, the area will connect the city back to its waterfront

while making it appealing to the public eye, and still be a sustainable
functional design that treats and filters stormwater runoff from the city.
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CONCEPTUAL DESIGN
SEATTLE, WA

In developing a design solution for seattles waterfront...

photo by: Zerek Kro

= = == gm == == =P systainable stormwater management practices are investigated.
1
[
[

== == =Prelationships between the natural environment, and how it is able
to be incorporated into an urban setting.

[

1

L — = 9 solution to develop interaction and education among individuals
and water.
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SOLUTION

This design solution provides a method of incorporating nature into a vast expanse
of cityscape, and connecting the Puget sound with the city of Seattle, WA. The
integration of parks in the space allows users to relax, play, and enjoy this area
while providing an environment to learn from the natural processes of their
surrounding environment. The stairway provides quick and direct access to Puget
Sound while incorporating reservoirs with plants that naturally clean the water being
pumped back into the sound. The meandering pathways provide an alternative route
for leisurely experiencing the space, and what it has to offer. Various observation
areas allow for a relaxing experience and reflection. The overall solution provides
greens space in an urban setting where users can be social and interact with the
environment.
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DESIGN
MASTERPLAN

imaster plan

¢------- Il Il I N N S B .
| 01pier viewing area
02relaxation area
03hilltop viewing area
04low flow water cleansing
05end of pier viewing area and
water release
O6pedestrian water interaction area

07stair system connection M aSteI‘pl an:

08south side viewing area Here i ter ol f the sit
09entrance from pike street €re IS my master plan of the Site.

10filtration pond #1 Numbered are I:flbels of differc_ant _
1 1filtration pond #2 feat_ures I have [mplemeqted into this
1 2filtration pond #3 de5|gn_ to make it a functional and

1 3filtration pond #4 aethetically please area and park to

14victor stienbrueck viewing area be around.

15ramp system down to waterfront
16connection from pikes place
market

masterplian
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DESIGN
CONTEXT
| 01pier viewing area
02relaxation area
03hilltop viewing area
04low flow water cleansing
05end of pier viewing area and .
water release ConteXt ‘
06pedestrian water interaction area Labeled are the areas I located on
07stair system connection th_e m_aster plan .retroﬁtec! to 3D. This
08south side viewing area will give you a birdseye view of the
09entrance from pike street site and where everything is located
10filtration pond #1 in relation to another.

11filtration pond #2

12filtration pond #3

13filtration pond #4

14victor stienbrueck viewing area

15ramp system down to waterfront

16connection from pikes place
market

context
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ted on
 3D. This
| of the
located

| 01pier viewing area

02relaxation area

03hilltop viewing area

04low flow water cleansing

05end of pier viewing area and
water release

O6pedestrian water interaction area

07stair system connection

08south side viewing area

09entrance from pike street

10filtration pond #1

11filtration pond #2

12filtration pond #3

13filtration pond #4

14victor stienbrueck viewing area

15ramp system down to waterfront

16connection from pikes place
market

con
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DESIGN
CONTEXT

Context:

Labeled are the areas I located on
the master plan retrofited to 3D. This
will give you a birdseye view of the
site and where everything is located
in relation to another.
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DESIGN
URBAN STORMWATER

r-----------------------------

This perspective shows what the pier would
look like in the event of a storm.

]
= @ rain storm:
]
]
I

filtration system are comprised of several
sustainable water retention techniques.
Bioswales and urban planters intercept \
stormwater runoff, and allow it to be filtered

before returning back into the water cycle. 7
AR,

I
L ->I filtration system:
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DESIGN
URBAN STORMWATER
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| scale: 250’ |
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DESIGN
STORMWATER

Istormwater

ﬁ------- I Il Il N S I S .

I Olseattle Washington
02pikes place market stormwater collection
03filtration pond #1
O4filtration pond #2
O5filtration pond #3
O6filtration pond #4
07diversion hub and overflow diversion
08low flow water cleansing and pedestrian
water interaction area
09stair system connection

10end of pier viewing area and Stormwater Ma nagement'
water release The stormwater management areas are
11end of pier relaxation area and located throughout the site. They will utilize
water release . .
stormwater retention by slowing down the
flow of runoff, in a low flow system, filtering
the water through plants, while producing
value with vegetation within the site. In
addition, there will be kiosks throughout
this design that will educate individuals by
incorporating an element of interaction.

stormwater




® kiosk locations

scale: 200’
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- 3 Wl Kiosk:
This perspectives shows what the
educational stormwater management
kiosk placed around the park would look
like. These kiosks would describe the
three stages and the effects of cleaning
the water.

e

Kiosk
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DESIGN
KIOSK
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DESIGN
STAGE SYSTEM

F====-

- J] three stage system:
A three stage system will be used to
clean the stormwater with interactive and
educational areas along the way.

()
(@
@Qe%\
X
fb‘o

PROBLEM STATEMENT PROJECT PROGRAM
STATEMENT OF INTENT PROPOSAL DOCUMENT
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1105

DESIGN
STAGE ONE

r--

stage one:

== =>W This will be where the water will induce most of
its cleaning through a four stage wetland. «*
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DESIGN
STAGE ONE

bioswale collection:

Bioswales will be within the boulevards to collect

the stormwater and divert it to the park for proper
filtration. Here will be four ponds that will slow the
water down and clean it step by step

TN

———

7
P e
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DESIGN
STAGE ONE

greenways | green infrastructure:

The greenways are linear vegetation buffers that connect my site
to the rest of the community. The greenways treat stormwater
while providing an enjoyable, living, green space serving as an
aesthetically pleasing walkway for individuals.

I'
|
|

\/
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DESIGN
STAGE ONE

—»-J Victor stienbrueck park:
The old Victor Steinbrueck Park is transformed into a viewing area highlighting
nature and the filtration ponds. While acting as a water cleansing system, the
filtration ponds also create a space for individuals in the community to gather and
learn. . ,

i




stage two:

- This stage will be where the water will
be filtered through a low flow terrace
system that doesn't release water until
new water is brought in such as a rain
storm or even a light sprinkle.

r--
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DESIGN
STAGE TWO




STAGE TWO

This birds-eye-view shows how the various path systems run throughout the space. The stairway provides
access to the pier for those who are eager to be at the water’s edge. On the other hand, the walking path
serves as an outlet for individuals to meander and enjoy their surroundings on their way to the water.
Additionally, this view shows the Southside viewing area, which directly connects the pier to Pike Street.

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIE > CONTEXT ANALYSIS
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DESIGN
STAGE TWO

Pikes Place Market is the starting point for the stairway that

transports users to the waterfront of Puget Sound. These low-

flow reservoirs serve as elements of interest and as purification
? systems for the water being released back into the sound.

% T swalel’ I

path 20’ " swale 10’ ' path 20’

L= I filtration terrace system:
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DESIGN
STAGE TWO

i

r---------

= 3 [l southside viewing area:
This view shows the Southside viewing area plan, which directly connects the pier
to Pike Street. This area will be a delightful area to enjoy views of puget sound and
of the skyline.




southside viewing area:

This view shows the Southside viewing area,
which allows pedestrians to interact with the
stormwater while the learn about it. This area
will be a delightful area to enjoy views and
hop over the water. I

1113

DESIGN
STAGE TWO
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DESIGN
SOLUTION stage three:

L - o Em Em Em o e e o o This stage will be the final releasing of
the filtered water.

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS
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DESIGN
SOLUTION

- -
o

end of pier:

This perspective shows how users of the
space would experience the end of the pier.
Looking towards the city, individuals are able
to see how this integrated nature fits into the
city environment.

:
\/
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DESIGN
SOLUTION

water Interaction:

The end of the pier serves as an access
point where individuals can interact with
Puget Sound. This would be a great spot to
put your kayak or canoe into the water and
enjoy a day discovering puget sound or just
able to touch the water. It also includes a
stormwater filtration release waterfall that is
fed by a long shallow yet narrow pool.
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This area of the pier displays fountain-like
tubes that allow water to filtration from
the reservoirs back into Puget Sound. The
sound of running water paired with natural
materials and fresh air create a tranquil
area for relaxation and reflection.




STAGE THREE

|
i
{

i
Slasg

L :

This part of the design solution allows users to experience the
connection between Puget Sound and the city of Seattle, WA. i

Standing on this part of the pier allows individuals to look out onto

the water, and turn around and see skyscrapers behind them.

This space allows people to actually see how this built green

environment fits into their neighborhood. L §

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE
STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS
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. DE
relaxation area: S
This area of the pier displays fountain-like tubes that allow water
to filtration from the reservoirs back into Puget Sound. The sound
of running water paired with natural materials and fresh air create

a tranquil area for relaxation and reflection.
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DESIGN

PERSPECTIVE
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stairs

section:

This section shows what the drast topography that is present
on site changed to what it could be. You can also start to see
the context and size of everything.
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DESIGN

statement of intent: “How can sustainable
stormwater management practices be incorporated
into an urban environment while also creating
public awareness and involvement?”

statement
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I've always enjoyed Landscape
Architecture and the work I've
accomplished throughout the
years, if designing is what I
choose for a profession I feel like I
wouldn't have to work a day in my
life.

-Zerek Kroll

1012 10th Ave SE

East Grand Forks, MN, 56721
(218)-791-2262
http://zerekkroll.com/
Zerek.Kroll@my.ndsu.edu

PROBLEM STATEMENT PROJECT PROGRAM RESEARCH CASE HISTORICAL SITE DESIGN

STATEMENT OF INTENT PROPOSAL DOCUMENT STUDIES CONTEXT ANALYSIS



1131

PERSONAL IDENTIFICATION
ZEREK KROLL

/B0 G0 LT

gl e b

photo by: Zerek Kroll




