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Abstract
My capstone proposal is ultimately concerned with creating an effective approach to community revitalization in
the 30th street industrial corridor in Milwaukee, WI, which is
respectful of existing community and cultural assets, as well
as the environment. This will be achieved by analyzing the
cross linkages which exist between improved environmental conditions, economy, and community vitality. Through
the integration of green infrastructure, this project seeks
to defind a successful approach to flood mitigation, job
creation, and the improvement of environmental health, all
integral in creating an environmental justice movement and
improving social equity within the city of Milwaukee.
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30th Street Industrial Corridor
Introduction

(Figure 1.00)

To fulfill the requirements of the Senior Capstone Program in
the Department of Landscape Architecture at the University
of Wisconsin-Madison I will investigate how environmental
justice can be used as platform in order to build a design
program for community revitalization. This investigation will
be given context and focus by the concerns and goals of
Gloria Stearns and the 30th Street Industrial Corridor Corporation, which include advanced stormwater management,
job creation, and community design. The 30th St Industrial
Corridor in Milwaukee, WI will be the site for this study.
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Design Ethics & The Author

Ethics Background

In order to provide a framework that informs
design consciousness and guides this proposal through, this
section seeks to outline my design ethics and their founding
principles, as a result of the profession, as well as my own
personal experiences and beliefs.
I believe that design must be a synthesis of action
and reaction that is both considerate and sustainable
in order to be successful. A great deal of respect
and attention must be paid to preexisting cultural,
environmental, and economic conditions in order to ensure
health, safety, and welfare, across the board. This respect
can only be shown and appreciated by ensuring that an indepth approach to understanding the preexisting conditions
and desired results was taken. I believe that it is necessary
to note that all three of these conditions are inseparable
and must be treated so.

I was fortunate to grow up in a place with an
abundance of natural areas and very fortunate to
have a grandfather that had instilled a strong sense of
environmental stewardship on the entire family. It was
in this natural setting with my grandfather’s principles
that I became equated with the benefits that nature has
to offer. The wetlands, scrubby brushland, woods, and
river were a clean slate for me, a place to begin to build
my sense of the world in a supportive environment. As I
grew older I discovered the allure of the city when I took
up skateboarding. The freedom of the natural and the
simplistic demeanor of the farms on which I spent many
hours, was complimented by the variety that the city had to
offer. It was at this time that music became a new means of
communication, a catalyst that was invaluable to my social
growth, allowing me to meet a much larger network of
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Design Ethics

people. In time I began to take new notice of the disparities
that surrounded me, all variables that I now know are
inherently part of design.
I believe that there is always room for growth. Ethics
should act as a consistent platform from which define design
principle. However, ethics should evolve with awareness. I
believe the core values that define ethics are constant, but
the variables, which make these values possible, change. I
seek to outline my design ethics by looking at three areas of
focus; environment, culture, and economy. These areas are
outlined in terms of how the requirements of health, safety,
and welfare can be best met.

Environmental Ethics
I will design to ensure the preservation of significant
natural resources, using them to responsibly educate the
public whenever appropriate. Long-term sustainability
will be considered through the use of locally sourced and
recycled materials, which minimize environmental impact.
I will regard water as a significant resource and select
design strategies that best manage and improve water
quality through onsite infiltration, remediation, and use.
Environment is inherently linked to environmental services.

Cultural and Social Ethics
The design process will be carried out in a way
that is equally considerate of all, regardless of age, race,
income, and generation. Design strategies will be used
that strive to improve the quality of life for the community
in a way that is responsible over the long-term. Measures
will be taken to improve the sense of community and it’s
relationship with surrounding areas by creating a collective
social consciousness through education outreach, equal
representation, and the preservation of cultural heritage.
Creating a safe public realm for all will be treated as a
priority. The complex relationship of public and private
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space will be treated as an integral factor of community
success, health, and safety. The goal will be to best provide
for health, safety, and welfare equally across the publicprivate space spectrum. Care will be taken to select
materials and resources will be selected which minimize
adverse social and cultural impacts. Environmental services
will be considered to be a basic right to all.

Economic Ethics
Materials that improve the sustainability and success
of local economy will be favored over those that aren’t
locally sourced. The opinions and expertise of other design
professions should be consulted whenever it is deemed
necessary in order to provide solutions that are in the best
interest of the environment, economy, and people. One of
my main goals will be to create jobs within in community
that not only improve the economy and quality of life, but
also ensure long-term success for the community and the
surrounding areas.
Aesthetic is considered an intrinsic trait for all
three areas of ethical treatment, so it’s value and greater
impact must always be considered. As all three areas
are intertwined they must be given equal consideration in
order to make a meaningful impact. I will exercise caution,
consideration, and exploration in the solutions that I seek to
provide through my design recommendations.
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Project Workflow
Workflow for this project has been
organized into a framework which is
compiled of four main phases. The
first semester stresses emphasis on the
aggregation of research materials and
the subsequent analysis. This culminates
into a transition into the review circuit,
a feedback loop which encompasses
the review process that is necessary
to move into the design proposal and
production. It is in this feedback loop
that research informs design and the
first design concepts are transcribed.
In this stage it is also critical to cross
analyze for consistency of ethics and goal
setting. The completion of this process
moves the design into the final phase of
production and finally into the proposal
defense. This workflow places a strong
focus on developing a relationship with
all invested parties.
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Research Topic
[environmental justice]
In order to successfully meet the goals set forth
for this proposal, I will seek to inform my capstone project
through research on the subject of environmental justice.
Environmental Justice may be referred to as the spatial distribution of environmental benefits and ills amongst people,
in relation to social equality (Ernstson 2013, 8). This research
will provide a basis from which to best address problems of
water contamination, air pollution, and flooding, as they
pertain to problems of social justice within the communities
surround the 30th Street Industrial Corridor. Literature reviews
on the subject of environmental justice will provide a critical
angle from which to analyze current social inequities within
the project site, and how they relate to environmental conditions. As environmental justice did not gain momentum
until the 1970’s, an overview of foundational works such as
Rachel Carson’s Silent Spring, and Jane Jacob’s The Death
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and Life of Great American Cities, will provide a starting
point from which to analyze later studies of environmental
justice. In conjunction with the set of design ethics that I
have put forth, this analysis will be used to shape a proposal
that is equally beneficial to the community, developers,
and agencies involved with the 30th street industrial corridor
redevelopment project in Milwaukee. To best articulate
this proposal, research on the topic of environmental justice
research will serve as starting point from which to illustrate a
cost benefit analysis of regional community health and vitality as it relates to green infrastructure improvements in the
30th street industrial corridor.

Research Topic

Research Topic [environmental justice]

(Figure 3.00)
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Research Topic

Professional Focus

Project Type

Stormwater Management and Environmental Education

Community Revitalization
The goal of this project is to propose a set of solutions
that improve the current environmental conditions, which are
directly linked with concerns of social equity within the 30th st.
industrial corridor by improving the conditions for business in
the area. My research on the topic of environmental justice
will provide a base of studies from which to draw on proven
methods of improving social equity in areas greatly affected
by industrial use.
The ultimate goal of this project is to prepare a set of
design solutions that can be easily adopted by community
organizations and members in order to improve environmental
conditions along the 30th street industrial corridor. By
developing a set of solutions that can be efficiently and
effectively communicated with in the community, problems
of social inequity may be addressed. Precedent studies
such as the Menomonee Valley redevelopment project will
give direction for pursing proven methods of community
revitalization which are aligned with the goals and concerns
of the community and the 30th Street industrial corridor
corporation.
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In order to support community revitalization in this
area, this project will focus on stormwater bmp’s and environmental education. This focus will provide a comprehensive plan for flood mitigation in the community, in order to
improve the health of community and the environment. This
project seeks to outline the positive effects that improved environmental practices would have on long-term economic
growth in the area, tax stress relief for the city of Milwaukee,
the overall sense of community, and the reversal of community isolation.
By actively pursing environmental education an
emphasis will be placed on incorporating grass roots efforts
into the design process, resulting in a shared community vision and the adoption a sense of environmental stewardship
among area residents. Methods of analysis and application
will be informed by precedents, which are inline with goals
and ethics defined in this proposal, as well as the scope of the
project.

Introduction

Capstone Products
The products of this capstone will include a set of design
documents and recommendations for 30th St Industrial Corridor, which will be submitted to Gloria Stearns and the 30th
St Industrial Corridor Planning & Redevelopment Committee,
and a capstone document, which will be submitted to the
Department of Landscape Architecture in partial fulfillment
of the degree of Bachelor of Science in Landscape Architecture.
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Introduction

Chicago, Milwaukee & St. Paul Railway
(Figure 5.00)

Project Context and Background
By the early 1900’s Milwaukee had grown into a highly prosperous industrial hub within the United States, often referred to as the “Machine Shop of the World” (renewthevalley.org). The 30th street industrial corridor was once a highly
productive industrial manufacturing center for the city of Milwaukee. Manufacturing, stockyards, and tanneries grew up
around the rail line, which defines the 5-mile long corridor.
The adjacent develop allowed industry cheap access to the
Midwest rail network, as well as the rest of the country. Along
with industry came high quality housing, including prominent
examples of Queen Anne and Craftsman. Thousands of jobs
created by this centralized business district and its adjacent
housing community culminated an area that was highly
walkable. Notable companies such as A.O. Smith and Miller
Brewing provided the area with a strong vitality. This economic success was highly successful up until the 1970’s when
it began to decline rapidly resulting in complex social problems, exacerbated by a plague of environmental problems.
At present the areas is noted for an expansive crime
and pollution problem. As the infrastructure in area has con-
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tinued to decline, problems such as flooding have begun to
prompt even more businesses to leave. Failing infrastructure
has also resulted in groundwater and soil contamination as
the area has become a center for the improper disposal of
industrial and residential waste.
The Canadian Pacific Railway that runs through the 30th
street industrial corridor still remains as an asset, providing direct access to a large stock of diverse industrial facilities in the
area. The corridor still provides access industries access to
water and a large significantly underutilized workforce. All of
these assets stand compromised in the face of a challenged
socioeconomic climate in which complex use conflicts and
an insurmountable collection of environmental concerns
have prompted further decline.
Despite the complex nature of the 30th street industrial corridor, it has become a focal point for redevelopment
efforts in the City of Milwaukee, providing the possibility for
an extensive north/south greenway connection that would
prompt economic incentive through the incorporation of a
larger network of improving districts.

Regional Context & Background

(Figure 5.01)
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Primary Goals and Concerns
The overall goals for the 30th street industrial corridor
are a reflection of a larger regional movement to reestablish
the city of Milwaukee as a key player in the Midwest manufacturing industry. As many rust belt cities set out rebrand
themselves as “Post-Industrial”, it is important to recognize
that many areas are seeking out reindustrialization in order
to mend damaged economies and take advantage of
existing “human capital”. In many instances, it is apparent
that a balance between these two regional design approaches must be struck in order to provide for a successful
transition into cleaner and more sustainable markets that
work to integrate existing opportunities.
In addressing concerns across the triple bottom line,
creating economic vitality through the creation of clean industry is of the upmost importance as key regional concerns
are related to the underutilization of skilled human labor
capital and responsible management of resources in the
great lakes region. The 30th street industrial corridor corporation seeks a plan that will further responsible redevelopment
which targets job creation, environmental remediation,
crime prevention, and restore economic vitality.
On a community scale, goals include addressing
significant infrastructure concerns relating sewer overflows
and flood damages through effective stormwater management. These goals align directly with the goals of other
redevelopment efforts that are already underway along the
corridor, such as those associated with the Century City De-
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velopment at the north end of the corridor. It is imperative
that management proposals strive to reduce the frequency
of system overflows in a manner that is environmentally sensitive and cost effective.
In analyzing present socioeconomics on the site,
I strive to develop a design proposal that combats the
current environmental justice issues in the area. Through a
bottom up proposal that places a strong emphasis on community efforts involvement, a solutions that empower the
current abundance of underutilized skilled labor capital will
be developed.
The overall goal is to incentivize a community approach, which fully realizes the potential of the corridors
industrial assets and abundance of unemployed skilled labor
in the area. All goals seek to develop a proposal that which
can set a precedent for the surrounding communities in the
City of Milwaukee, as well as other socio-economically challenged rust belt cities throughout the Midwest. This set of
goals lie within in the larger encompassing vision of reestablishing Milwaukee as a main player in the great lakes industrial region.

Primary Goals and Concerns

Project Outline
StakeHolders
30th Street Industrial Corporation
Wisconsin Department of Natural Resources
City of Milwaukee

Primary Goals and Concerns
Job creation and retention
Industrial Contamination Remediation
Crime prevention
Flood risk mitigation

Approach
Consider regional roles
Design with flexible phasing in mind
Leverage underutilized “human capital”
Place a strong emphasis on community involvement

Evaluation Criteria
Creation of a successful phasing program
Adaptable templates for rehabilitation
Strong framework for public participation
Successful argument for obtaining grants
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Primary Goals and Concerns
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Research Topic
Environmental Justice is defined by the EPA as the
fair treatment and meaningful involvement of all people
regardless of race, color, sex, national origin, or income,
with respect to the development, implementation, and
enforcement of environmental laws, regulations, and
policies. In applying this terminology to the “post-industrial”
environments that are typical throughout the rust belt, it is
apparent that many demographic carry a disproportional
burden of environmental problems, many of which are
directly related to industry. An analysis of Milwaukee shows
a significant disparity in this regard (figure x). A closer look
at the 30th street industrial corridor reveals the highest
concentration of untreated brownfields in the entire city of
Milwaukee.
As the decades have passed since Rachel
Carson’s Silent Spring, many unregulated, unrecognized
environmental problems have gained national attention
with United States, such as the Love Canal contamination
case in Niagara Falls, New York in 1978 in which hundreds
of families were evacuated from a contaminated
neighborhood. However, the correlation between race,
income, and unenforced environmental practice remains
a significantly understated issue within the United States. It
has come to light that government regulation alone does
not create a sufficient platform from which to solve these
injustices. In many instances, a much deeper problem stems
from lack of environmental education, economic foresight,
and consideration at a regional level. The classic “Not In My
Backyard” attitude often plays a large role in communities in
which disparities related to income and race are extreme.
A greater problem often lies in how middle and upper class
communities perceive those which socio-economically
disadvantages.
By exploring the ideas set forth by Jane Jacobs
in “The Life and Death of Great American Cities”, as well
as the work of Majora Carter in New York, this research
will provide the basis for understanding an approach that
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is equally beneficial to the community, developers, and
government involved with the 30th st. industrial corridor in
Milwaukee. This research will establish a cost benefit analysis
of the improvements in the health of the community and
environment as a result of green infrastructure development.

Mapping urban risk: Flood hazards, race, &
environmental justice in New York
By Juliana Maantay and Andrew Maroko
This article reports on a study in which two
different methods of flood risk analysis for economically
disadvantaged citizens in New York were reviewed for
the effectiveness. From there study it is made clear that
there does not necessarily have to be a linkage between
economic disadvantage, minority status, and a weak social
support structure, which if all present, usually determine
a longer recovery time and overall greater impact from
flooding. The idea that a stronger social support structure
alone can have strong positive impact in protecting
against social vulnerability is one of the key points to this
article. The article describes how the expanded usage
of the terminology “environmental justice’’ has gone on
to describe a much broader spectrum of unrepresented
groups such as children and the elderly.
Although this study looks into the implications of
analysis methods relating to the impact of natural disasters,
it is very relevant in their application in determining the
impacts of many other environmental burdens such as
air pollution. The take away point is that in applying
methods of analysis it is very important to look outside of the
municipal boundaries and areas such as census tracts using
weighted averages as they can easily misrepresent diverse
populations. By using methods with finer resolutions such as
property parcels more accurate results can be achieved,
which don’t misrepresent certain populations by assuming
homogeneity within a given area.

Research Topic

Environmental Injustice in America and Its
Politics of Scale
By Robert Williams
This reading sought to outline the importance of
notions of scale when dealing with policy and practice
within the environmental justice movement. It described
the limits that localities may have in dealing with community
environmental issues, which disproportionally affect minority
groups, if the supporting policies have been enacted
on a grander scale such as the state level. This article
characterizes the early environmental justice movements of
the 1980’s by referring to their geography of scale.
A problem of disconnect is defined among three different
levels of scale which has historically resulted in acts of
discrimination in policy and the practice of environmentally
hazardous activities in localized areas. These scales are
referred to as the world (the scale of reality, the state (the
scale of ideology), and the city (the scale of experience).
Overall this provides a framework from which to analyze the
risks of environmental practices and intentions.

Environmental Integrity, Racism and Health
By Laura Westra
This article ultimately argues for an ecosystem
approach in reference to enacting policy and designing for
safe environments that are mutually beneficial for people.
It outlines the undeniable linkages between supportive
human environments and their proximity to biologically
diverse natural areas. This is to say that the protection
of human health is inseparable from the protection of
environmental health. This article also investigates two case
studies, which seem to demonstrate that in many instances
a lack of voice for communities has an insurmountable
negative impact on their ability to ward off environmental
harm. This article does not go into a specific ways of
mitigating problems of environmental discrimination, but
merely outlines how it may be perceived.
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The Social production of ecosystem services:
A framework for studying environmental justice and
ecological complexity in urbanized landscapes
By Henrik ernston
Understanding the complexity of urbanized
ecosystems and the environmental services is crucial in
assessing the most economical and socially beneficial steps
to rehabilitating impoverished communities. This article
draws on methods for effectively analyzing the interface
between biophysical processes and the environmental
benefits that they provide within urban settings.
Much of this analysis has to do with moving
between city-wide and localized analysis methods as
ecosystems within the urban setting function on both
scales. This framework of understanding provides a good
starting point for articulating a cost benefit analysis on a
regional scale for localized environmental investment in
impoverished areas. This is to say that many environmental
benefits impact a much larger geographical area than
may be apparent. For instance, the beneficial impacts on
air pollution and water quality that planting trees have, are
distributed amongst a much larger area than the relatively
small area that the trees themselves may be planted in. The
article goes on to outline the importance that maintaining
small green spaces can have on the ecological health of
a city, even when disconnected within the urban fabric.
This can be attributed to the fact that fragmented green
spaces can often have a large impact on larger ecosystem
functions. This is to say that roads and urban barriers do not
apply to all environmental processes. Species travel, and
many environmental benefits are widely distributed.
In conclusion, this article stressed the importance
in finding community “actors” or public figures that could
effectively communicate the value of the environmental
services that a successful urban ecological network can
provide. Even more importantly, how value is derived from
equally distributing these services in order to provide for
both social and ecological resilience.

Research Topic

Project Type and Professional Focus
The goal of this project is to propose a set of solutions that mend the current economic outlook for the 30th
street industrial corridor by improving the conditions for
business in the area. The 30th street industrial corridor is an
area within Milwaukee that is heavily impacted by flooding
issues, which have resulted in the loss of over 250 jobs within
the past two years as businesses have moved. Within in this
district, industrial uses abut residential, and city infrastructure
is in poor condition. These issues have resulted in significantly high vacancy and crime rates. My research on environmental justice will act as a platform from which to build a
community revitalization proposal for this area. The goals of
this proposal will be to determine the best ways to invigorate community interaction through the design process in
a way that encourages the creation of a strong sense of
community. Through analyzing other community revitalization efforts such as those being enacted by people such as
Majora Carter in the South Bronx, successful applications of
existing underutilized human labor capitals may be outlined an evaluated for effectives in the 30th street industrial
corridor and the adjacent communities. This model will be
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developed in way that directly acknowledges three different scopes of application by seeking to answer the following
questions. First, how does community rehabilitation work on
neighborhood scale, especially in the context of the 30th
street industrial corridor? Second, how can this proposal be
used and adapted to serve the needs of a larger regional
community? Finally, how may this be used to inform community rehabilitation efforts in other disadvantage rust belt
communities? In analyzing the efforts that have been made
within the corridor since government rehabilitation efforts
began to take place in 2007, it is appears that a strict organizational approach severely limited community involvement, resulting in improvements which greatly undermined
the needs of the local labor population.
Professional Focus: Stormwater Management and Environmental Education
In order to support community revitalization in this
area, this project will focus on stormwater bmp’s and environmental education. This focus will provide a comprehensive plan for flood mitigation in the community, in order to
improve the health of community and the environment. This

Project Type and Focus

project seeks to outline to positive effects that this will have
on economic growth in the area, tax stress relief for the city
of Milwaukee, sense of community, and the reversal of community isolation. By focusing on environmental education
an emphasis will be placed on incorporating grass roots efforts into the design process, resulting in a shared community
vision and the adoption a sense of environmental stewardship.
It is important that this project focuses on how to
influence environmental education throughout the city of
Milwaukee as the 30th street industrial corridor has a number
of environmental issues that are associated with users from
outside of the district. These include problems with improper
disposal of refuse materials, which has resulted in water and
soil contamination in the area.
It is imperative that the environmental issues of the
30th street industrial corridor be addressed before the community can delve deeper into economic issues. However,
developing a successful stormwater management proposal
provides a very unique opportunity to involve members of
the community in the infrastructure in their community that
will directly affect the economic vitality of the corridor. By
implementing infrastructure improvement on a community
level, significant strives can be made in developing a pragmatic environmental curriculum for areas schools. This may
be especially beneficial for schools in this are as the boast
the highest service learning gaps within the district. This is to
say, that the number of seats available at schools with average state test scores are severely limited.
Regional, Community/ Master Plan and Site Scale
Analyses within the context of the 30th street industrial a
large period of economic decline has resulted in a severely
segregated minority population in which greater than 30%
of residents have an income lower than poverty level. Approximately 20% of this population in unemployed.
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Regional
Analysis
Jacob Wievel
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Section
Regional
Title
Analysis

(Figure 8.00)
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Regional Analysis

Regional Analysis
In analyzing the greater Milwaukee metropolitan
area it was important to develop a boundary for regional
context in a way that was relevant to overarching project
goals. Milwaukee stands as an interesting example of a
Midwest port city that grew out of a highly industrialized
economy. Its rail network remains as significant interchange
for shipping and transportation within the Midwest, especially Chicago and the Twin Cities. This rail network, like that
of many cities, was the main catalyst that spurred dense development in the industrial era. Once host to the fifth busiest
rail corridor in the country, Milwaukee saw as many as 40%
of its workforce employed by the manufacturing industry
(Zupan 2011, 1).
An inner urban boundary was defined in order to
focus the regional analysis so that Milwaukee’s denser urban
area’s could be juxtaposed against the outer urban context. The 100-mile long Oak Leaf Bicycle Trail acted as a defining edge as it circumvents the entire metropolitan area.
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Public Transportation Network
This edge has proved key to defining the extents of
several key transit and environmental factors. In the figure
above, the trail is shown to roughly define the extend of the
Milwaukee Public Transit System. Outlined in the middle of
the map in the context of the proposed 30th Street Corridor
Greenway connection, which will bridge a large gap in
Milwaukee’s bicycle network.

Regional Analysis

Land-use

Impervious Surfaces
(Figure 8.02)

The boundary also roughly defines many of the intensive
urban land-use that is seen through out the entire metropoliation area. Shown above is land-use map which highlights
regional land-use. A fairly strict urban edge is visible along
most of the bike trials extent.
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(Figure 8.03)

Above is a map which illustrates impervious surfaces
throughout Milwaukee County. This map also shows a fairly
strict urban edge.

Regional Analysis

Population Density
Demographics

Income
(Figure 8.03)

Milwaukee is still consistently ranked in the top three
most segregated cities in the United States. A long history of
integration efforts has failed many of the socioeconomically
disadvantaged corridors within the city, resulting in highly
segregated minority groups. This segregation correlates
strongly with the rent gap cycle that is typical of a down
turning urban manufacturing economy. Suburban flight, uneven development, and strict differentiation of urban space
can all be seen as contributing factors. These characteristics
have resulted in steady gentrification in many parts of the
city. In understanding this process it is pragmatic to consider
what incentives may drive gentrification and how those
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(Figure 8.04)

may or may not benefit socioeconomically disadvantaged
residents.
Urban borders in the City of Milwaukee are still
greatly defined by rail corridors, which can be broken down
into an array of typologies (Figure 8.07 ). These corridor typologies define a framework from which to consider regional and community-scale design goals. The 30th street corridor is a prime example of a homogenous corridor typology
as it does not define any specific urban edges and does
not act as a hub from which a diverse community currently
grows.

Regional Analysis

Percentage Black

Percentage White
(Figure 8.05)

(Figure 8.06)

Urban Corridor
Typologies:
Diverging

Homogeneous

Natural

Converging

Gentrification

(Figure 8.07)

Figures 8.05-8.06 show the high degree of racial segregation that is present, illustrating the disproportionately large social
burden that minorities in the region experience. This includes variables such as income (Figure 8.04), transportation, jobs, and
access to food (8.08), education, as well as environmental factors.
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Regional Analysis

Food Deserts

Median Age
(Figure 8.08)

Studies performed by organizations such as
Wisconsin Assessment of the Social and Built Environment
(WASABE), show strong correlations between lack of access
to recreation facilities and adequate food in low-income
nieghborhoods within Milwaukee. The map above shows
that a majority of residents within the 30th Street Industrial
Corridor lack access to vehicles and are not within walkable
distance to grocery facilities.
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(Figure 8.09)

As environmental education is a strong component
of the goals set forth in this proposal, a study completed
on school performance within the Milwaukee metropolitan
area was consulted. This study revealed significantly
higher service learning gaps among socio-economically
challenged neighborhoods in Milwaukee. The highest of
these service-learning gaps were present within the 30th
Street industrial corridor (Choosing Performance:
An Analysis of School Location and Performance in
Milwaukee). This service learning gap presents substantial
longterm social an economic challenges as the percentage
of school-age children is significantly high in areas such as
the 30th Street Industrial Corridor.

Regional Analysis

People of Color
Whites

47

20

DISTRIBUTION OF BURDENS BY INCOME
Releases of Toxic Chemicals
Low Income Families
High Income Families

2.35

Indicator of chemical release

Ratio
180,000
95,000

Cancer Risks from Hazardous Air Pollutants
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4.4

1.89

1.16

Demographic boundaries are
strongly correlated with the
amount of access to environmental services that communities experience throughout the
Milwaukee Metropolitan area.
Value of environmental services
in low-income neighborhoods
must be thoroughly communicated as being regionally beneficial in the Milwaukee area in
order to gain momentum that is
required to address environmental justice issues.
The factors that were evaluated
in the regional analysis show that
many environmental improvements such as an evenly distributed increase in public green
space would mitigate many regional environmental concerns.

0.37

2.32

Regional Analysis

Community
Analysis
(Figure 9.00)
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Community Analysis

Community Analysis
Since 2008, a substantial redevelopment effort has been
underway in the 30th street industrial corridor which by
leveraging rant funding has successfully remediated over 40
contaminated parcels and over 36 underground industrial
storage tanks (EPA Assessment Funding Final Report 2012, 2).
The concentrated effort headed by the 30th street industrial
corridor corporation has been very successful in preparing
properties for redevelopment. However, many properties
remain blighted in the area.
An analysis of the community reveals many problems stemming from land-use conflicts, sewer overflow
problems associated with storm water management, as
well as an extensive crime problem. In order to provide the
analytical information that is the most relevant to the goals
outlined in this proposal, this section will outline the key opportunities and constraints that are present at a community
scale.
The 30th Street Corridor is broken down into five sections in the strategic redevelopment plan in order to best
categorize the current set of prescribed goals (ICC,). These
areas, which are diagramed in (Figure 9.01), include the
ongoing Century City Development at the north end of the
corridor.
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(Figure 9.01)

Community Analysis

(Figure 9.02)
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Community Analysis
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Use Conflict Near W. Burleigh and N. 30th
(Figure 9.04)

Many of the constraints within the corridor relate
to the high degree of use abutment that occurs, mainly
between industrial and residential zoning. This use abutment
results in a high degree of truck traffic throughout the community, as trucks currently meet most of the shipping needs
for centrally located industry. Land-use patterns are very
telling of the community’s recent economic history as very
little centralized density remains. Many of the east and west
arterial streets were once host to a large amount of retail. A
signifcant increase in space open parcel is evident among
residential zones throughout the corridor. The land-use map
to the left also illustrates the large variety of industrial parcel
sizes that stem from the rail corridor.
Although the rail corridor that runs through the community has and continues to provide a tremendous assets
to the surrounding community, due to access and industry
changes, trucking has become the main means of economic supply, creating an abundance of use conflict areas
along North 30th Street.
(Figure 9.03)
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Community Analysis
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Present

1990

Shown right is the reflected changes in
land-use that have occured since the
1960’s. An evident decrease in neighborhood retail and commercial zoning is
accompanied by a decrease in housing. This is also relfected in an increase
in small fragmented open lots.

1963

Land Pattern Change

Open Space Residential Retail

(Figure 9.05)

(Figure 9.06)

Community Analysis
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N. 30th and Fond du Lac Ave.
(Figure 9.08)

Esser Paint Site: South of North Ave.
(Figure 9.09)

(Figure 9.07)

Many of the heavy-use industrial sites throught the
community have EPA monitoring wells in place for
soil and groundwater contamination.

West Lisbon Ave.
(Figure 9.10)
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Community Analysis

W. Concordia Ave. and N. 30th St.
(Figure 9.12)

W. Burleigh St. and N. 30th St.
(Figure 9.13)

(Figure 9.11)

To date many contamination sites along the western edge
of North 30th have seen cleanups completed. Although a
significant number or sites are still seeing on going cleanup.
The railroad corridor is above grade in this area (Figure 9.15),
which causes much of the stormwater to pool in the recycling yards, further distributing industrial byproducts.
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W. Wright Ave. and N. 30th St.
(Figure 9.14)

Community Analysis
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Corridor Topography & Flood Risk
A digital elevation model or DEM (shown right) was
produced in order to analyze which areas are most prone to
flooding during sewer backups brought on by storm events.
This highlights most of the industrial areas directly adjacent
to the corridor in zone 2 and zone 3 as having significant vulnerability to flooding from sewer system overloads. A report
from done by the Milwaukee Metropolitan Sewer District,
attributes this backup largely to leaky connections, causing
a high additional input during the incidence of storm events.
The DEM also illustrates access from industrial parcels to the
railroad as it relates to elevation along the entirety of the
corridor. This is significant factor for determine the most
equitable use for industrial lots along the corridor. This is also
very important for determining where future points of access
for greenway use of the corridor may occur.
(Figure 9.15)
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Community Analysis

(Figure 9.15)

Determining Areas of Focus
Relating back to the regional analysis, it is important
to recognize that the corridor typology is highly homogenous, meaning that the community as a whole shares many
of the same opportunities and constraints. A demographic
analysis of the community shows a population is comprised
of approximately 97% are minorities, with approximately 34%
of incomes falling below the poverty level (Zupan 2011, 1).
Since the site is quite large and many problems are consis-
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tent throughout, a key part of the community scale analysis
was determing which areas are of the greatest priority in
relation to fulfilling the design requirements. By combining
flood risk, environmental contamination site, and property
improvement values, areas of high concern could be identified. This also helped to identify areas that have seen recent
improvement, which could be utilized as focus areas from
which future improvement can more easily grow from.

Community Analysis
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Site
Analysis
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SiteSection
& Neighborhood
Analysis
Title

Industrial

Residential

School

Scrap Yard

(Figure 10.00)

(Figure 10.01)
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Site & Neighborhood Analysis
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Site and Neighborhood Analysis
By comparing improvement over land values, zoning, as well
as flood risk, these maps highlight priority areas. As the site
area is quite expansive, this will allow for the assessment of
key redevelopment points. It is also important to note current remediation and redevelopment projects within the site
context.
The corridor is comprised of several typologies, which relate
to zoning, vegetation, and flood risk. In assessing these
items it is apparent that factors such as low visibility, flood
inundation of commercial properties, and use abutment,
are largely contributing to the economic decline and crime
problem in the area.

(Figure 10.02)
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Site & Neighborhood Analysis

N. 30th St. and Wright Ave.
(Figure 10.03)

(Figure 10.06)

Area 1 Template Analysis:

N. 30th St. South of Townsend
(Figure 10.04)

The analysis of area 1 focused on taking a deeper look into
industrial and residential use abutment and the resulting
conflicts. Most businesses along the west side of North 30th
are scrap and recycling facilities, which require a substantial
amount of raw material delivery. This also poses safety concerns, as many of the lot frontages are not maintained well.
Combined with a narrow right-of-way, visibility is generally
low in this area.
Although many of the building are poorly maintained and
do not fit with residential character of the neighborhood,
a few business have nice architectural detailing. Most
businesses have bricked in or barred windows in order to
prevent break-ins.

N. 30th St. South of Townsend
(Figure 10.05)
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Site & Neighborhood Analysis

N. 30th St. and North Ave.
(Figure 10.08)

(Figure 10.07)

Area 2 Analysis

Rail Corridor Topography: North Ave.
(Figure 10.09)

A high concentration of community services are
already existent in this area of the corridor, including schools
and churches. Recently this area has also seen economic
improvements with business such as Capitol Stampings,
which is located on the corner of North 30th and North Avenue. A few open parcels are located between North 30th
and the rail corridor here. The corridor is well below grade
at this point, and flooding of the industrial lots is less frequent.
These parcels are still currently seeing ongoing contamination cleanup and are in very close proximity to two schools.

Parcels at N. 30th St. and North Ave.
(Figure 10.10)
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Site & Neighborhood Analysis

Area 3 Template Analysis:
This area is primarily residential and includes Tiefenhaler Park
(Figure 10.11), which is bounded to the south by West Cherry
Street. Park spaces currently include basketball courts, a tot
lot, wading pool, and restroom facilities. The neighborhood
has substantially more vegetation cover than Area 1 and 2,
although it has a significant number or open lots, especially
corner lots.

Tiefenhaler Park
(Figure 10.11)

Neighborhood Character
(Figure 10.12)

Typical Corner Lot
(Figure 10.13)
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(Figure 10.14)

Site & Neighborhood Analysis

Proposed Programmatic Elements
Program elements were proposed for each of the focus areas. Broad concerns were analyzed for areas 1 and 3, while
more specific design elements were selected for area 2.

(Figure 11.01)
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Spatial Recommendations

Design Templates:

AREA 1

Phased Remediation
Industrial/Residential Screening

(Figure 11.03)

Area 1: Program Proposal
Following and analysis of zoning conflicts a proposal was
developed to address significant concerns. This includes developing treatments which can be applied to minimize truck
traffic on N. 30th Street as well as streets of similar size that
have residential zoning. Other template treatments will address issues of traffic safety, crime prevention, and stormwater management on industrial sites. A three-phase program
will be applied to all treatments in a matter that is consistent
with the 30th Street Industrial Corridors current strategic plan.

(Figure 11.02)
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Spatial Recommendations

Design Program
Residential Urban Ag Program
Environmental Education Area
Future Rail-To-Trail Connections
Greenway Connection

Next Semester:

AREA 2

Develop phasing plan
Stormwater Management Design
Community Center

Area 2: Program Proposal

(Figure 11.05)

As this area is to serve as the central design focus for this
proposal, greater specificity was required in the selection
of programmatic elements. This proposal includes areas
for urban agriculture , outdoor environmental education
areas, safer infrastructure, stormwater management bmp’s
along the rail corridor, and future rail-to-trail connections. It
is very important that these program elements are worked
into a structured phasing timeline. This timeline will detail
aspects of developing stronger community involvement and
education. Although this area is proposed to become light
industrial in the current strategic plan, as a focus area with
recent economic improvements and a high concentration
of public services, the goal will be to develop community
program elements that align with the young workforce of
the communityl and provide for area school children. This
includes the creation of safe public green space.
(Figure 11.04)
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Spatial Recommendations

Area 3: Program Proposal
Transitional uses which would serve to reinvigorate theenvironmental and social health where chosen for area 3.
These uses include increased programming for public green
space. Other recommendations include an increase of
recreational programming at Tiefenhaler Park in conjunction
with the development of other linked green spaces.
The corner lot use template stands to incorporate urban
agriculture, which can be highly transitional as it easily
phased into other built program elements. Other development treatments include traffic calming measures such as
bumpouts, safe neighborhood play spaces, and improvements to pedestrian visibility.

Design Templates:
Retail/Small Business Startup
Urban Agriculture Program
Vacant Lot Repurposing

AREA 3
(Figure 11.06)
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(Figure 11.07)

Spatial Recommendations
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Precedent Review: I
Menomonee Valley
Milwaukee, WI

Located just south of the 30th Street Industrial
Corridor, the Menomonee redevelopment project stands
as a national example of brownfield development, and
community revitalization. The project was realized after
Menomonee Valley Partners took the lead in 1991, working
with over 250 organizations and 450 individuals who provided pro bono time. Design and implementation was the
result of a public-private partnership and national design
competition. The Menomonee Valley is significant as a case
study as it is very similar in size and scope. The valley includes a 4-mile by ½ mile wide swath of land that follows the
I-94 corridor west from central Milwaukee.
During the down turn of the manufacturing industry
in Milwaukee in the late 1900’s the valley saw many problems similar to those of the 30th street industrial corridor.
Limited access to jobs and clean public green space was
accompanied by poor air quality, ultimately resulting in high
levels of obesity and asthma. The valley was also the site
of a long-standing racial divide in the city of Milwaukee,
historically referred to as “Milwaukee’s Mason Dixon Line”.
Although many of the factors of valley were similar to that
of the 30th street industrial corridors current state, a few
specific differences should be taken into consider. Firstly,
the valley illustrates an example of the diverging demographic typology, which is illustrated in figure (figure x) in the
regional analysis section. This comes with an entirely differ-
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(Figure 12.01)

ent set of social problems and advantages. The Valley also
had several strong businesses and cultural attractions, such
as Miller Park (renewthevalley.org). All though both projects
are dissimilar in these ways, developing strong community
involvement framework is key to restoring and maintaining
vitality.
The project goals and objects included creating 200 developable acres, creating 5,000 living wage jobs, and creating
70 acres of parks and trails. A goal of 4 million in property
taxes provided a strong incentive for the backing from
government agencies. Within the past 10 years since the
redevelopment was carried out, the project has seen the
creation and subsequent retention of over 2,500 jobs, with
the influx and expansion of 39 companies (Menomonee Valley Redevelopment and Community Park, 2013). The project
has also gained national recognition for their advanced
stormwater management system. The project also saw the

Precedent Reviews

(Figure 12.02)

(Figure 12.03)

creation of a very successful network of recreational trails,
connecting it to a larger regional network of trail. These connections, which include the Hank Aaron State Trail, Milwaukee County’s 100-mile Oak Leaf Trail, as well as the Ice Age
National Scenic Trail, link the area to downtown Milwaukee
and other regional cultural attractions (Friends of Hank
Aaron State Trail - Menomonee River Valley). The creation
of public green space also allowed the use of the valley as
an outdoor science classroom, which now attracts as many
as 10,000 students annually (Menomonee Valley Redevelopment and Community Park, 2013).
There are several lessons that can be taken from this precedent study. Firstly, through seeking multiple-benefit solutions,
such as combining large infrastructure and social equity
projects, an approach that addresses the triple bottom line
may be realized. Many examples of successful site arrangement and zoning can be observed using this strategy as

well. Examples include clustering industrial sites in order to
consolidate stormwater management and increase the
amount of developable land. Secondly, the project addresses the importance of creating multi-modal regional
connections to a large number of cultural attractions.
Lastly, the project illustrates the necessity of creating a highly
structured community involvement framework, in conjunction with rebranding and marketing efforts. It is important
to market and report positive results to the community at
large in order to gain and retain momentum throughout the
entirety of the redevelopment process.
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(Figure 12.04)

Precedent Review: II
The Bronx, New York

Located in a highly industrialized section on the South Bronx,
Hunts Point Riverside Park provides a vital access point for
community access to the Bronx River. The project began in
the 1990’s when several community organizations became
interested in organizing an environmental justice movement
in the area. The neighborhood directly surrounding the site
was subject to an overburdening of health related issues directly resulting from a highly polluted industrial environment.
The park was realized through a remarkable community
effort, which included an organized network of government
agencies, non-profit groups, and highly motivated individuals. George Bloomer and Nancy Prince, who are landscape
architects for the New York City Parks Department, were
largely responsible for the design on the park that was
guided through strong community outreach efforts.
The success of this project in meeting with its defined goals
and objectives directly aligns with the code of ethics that
has been set forth for the 30th street industrial corridor project. The Hunts Point Riverside Park has become an invaluable community resource as it provides for a collective
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social consciousness through education outreach through
non-profits that provide programming in the space. The
park design incorporated porous pavement as well as large
bioswales to reduce surface runoff into the Bronx River. The
plantings were specifically selected to stand up to vandalism and appear to be thriving on the site with very few
replacements.
The eventual link of the park to the larger South Bronx Greenway project serves as a great case study in assessing the
challenges and solutions to providing green infrastructure
within a highly industrial environment.

Precedent Reviews

Five Guiding Principles:

(South Bronx Greenway, 2005).
•Support Safe Connections: Includes the selection of
greenstreets that are not designated truck routes and that
have the capacity for traffic calming and pedestrian safety
measures, and the creation of a continuous, safe bicycle
and pedestrian pathway along the waterfront.
•Foster Community Economic Development: Includes the
promotion of employment opportunities directly related to
the Greenway and the provision of open space amenities
near businesses to offer recreational opportunities and foster
worker retention.

Jacob Wievel

BS in Landscape Architecture

(Figure 12.05)

•Improve Environmental Quality: Includes the restoration
and creation of new ecosystems within the upland and
shoreline to reverse environmental degradation and improve upland, riparian, and aquatic habitats.
•Promote Urban Health: Includes the enhancement of
routes with amenities and landscapes that contribute to the
enjoyment of the outdoors and invite social interaction.
•Encourage Long-Term Stewardship: Includes the development of a landscape management strategy that ensures
the maintenance of the Greenway and builds social capital
through education and local participation in the future of
the Greenway’s implementation.

Precedent Reviews
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Precedent Review: II
The Lafitte Greenway
New Orleans, LA

The Lafitte Corridor was originally a canal that connected the Bayou of St. John with the French Quarter in
the city of New Orleans. After its usefulness as a canal was
expended, it was mostly filled and converted to a railroad
corridor in the early nineteenth century. It served the areas
until the 1980’s when industry in the area collapsed, leaving
a large variety of abandoned industrial properties behind.
The Lafitte Greenway project evolved out a very successful series of design workshops in which designers engaged
extensively with community members. Early on in the design
process is was critical to involve the community with site
walks in order to generate relevant discussion and build a
relationship. Only after this was accomplished were city departments and key officials brought in to the mix. The workshops let community members take a hands-on approach
in the design process by participating in activities such as
charrettes, all the while openly discussing topics such as education, employment, transit, stormwater and infrastructure,
recreation, land-use, and housing. Focus groups and key
stakeholders gave guidance to discussion and took note of
community goals. This collaborative environment resulted in
high public attendance, with an average attendance of 80100 people at the weekly meetings, which took place at the
start and end of the week. These meeting allowed to public
to give input and see tangible evidence at the end of each
week (Lafitte Greenway Master Plan Executive Summary).
The vision of the Lafitte Greenway is to “provide a
safe, publicly accessible open space that reflects the needs
and desires of the surrounding neighborhoods” (Lafitte Greenway Master Plan, 2013).
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The Lafitte Greenway spans 54 acres, servicing over
1,300 residents that reside in the 1,375-acre district directly
surrounding it. The project had to address a wide variety of
socioeconomic challenges, spatial limitations, and intensive
stormwater management issues, all the while creating a successful framework for community involvement. All of these
characteristics correlate strongly with the current conditions
of 30th street industrial corridor. In assessing the community
involvement strategies used in this project along with the
project timeline, it becomes a very relevant framework from
which to build.

Relevant Lafitte Greenway Project Goals:
(Lafitte Greenway Master Plan, 2013)

• Play positive role in the regional water management for
the area.
• Support community efforts for community gardens in the
Lafitte Greenway.
• Reduce soil contamination in the Greenway.
• Involve the community in the planning, design and implementation of the plan.
• Encourage multi-modal opportunities in theGreenway.

Precedent Reviews

(Figure 12.06)
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within the communities surrounding the corridor. This phase is
defined in greater detail within the community scale design
strategy section of this proposal. The second phase would
include creating physical multi-modal connections among
growing community centers and fragmented green space.
Only after addressing the issues on a community level can
the third and final phase be addressed. This phase would
include significant place making within the community, in response to improving socio-economic factors. Though there
may be existing incentives that are inviting to business, there
is a widely perceived notion of community instability and
placelessness within the communities surrounding the 30th
street industrial corridor. In order to build regional brands
within the Milwaukee area, a stronger sense of community
stability and sense of place must be created.

Regional Design Strategy
The regional design strategy is largely based off of
balancing two common approaches to economic revitalization in rust belt cities. These approaches “post-industrial”
branding and reindustrialization, both pose significant challenges. The larger regional goal of reestablishing Milwaukee
as a key-manufacturing region must be balanced with efforts to move past traditional forms of heavy industry in order
to ensure longterm environmental and economic success.
This strategy requires a strong community and
market based approach in order to asses which available
labor skills are underutilized in the city of Milwaukee and find
places for them in more environmentally friendly industry.
This has been a large part of the 30th Street Industrial Corridors focus.
I have chosen organize the regional design strategy into three phased components that equally address
the triple bottom line. First off, there needs to be a focus
on community revitalization in order to build trust and skills
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Community interest must be built in other areas to
surrounding the corridor to ensure the further development
of bicycle infrastructure connections in the future. The development of community centers will integrate educational
opportunities pertaining to environment, health, and technology. This will form the ground plane for urban agriculture
programs, community art installations, and safe accessible
public green space. Much of this will be dependent on the
effective communication of the value of these programs by
community actors throughout the entire city of Milwaukee.
In order to effectively address concerns within the
30th street industrial corridor,
In considering for a regional design strategy, developing the
connections within the larger Milwaukee Metropolitan area,
Chicago, and even the shipping and industry that is present
in Lake Michigan is key. It is important that these connections are also considered in terms of their significance in serving as a template for other socio-economically challenged
rust belt cities. This proposal will turn to the walkable neighborhoods of the past for further precedence.

Regional Design Strategy

(Figure 12.07)
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Regional Design Strategy

Evaluation Criteria
o Developed plans which can effectively manage storm
water for 100-year storm events on site
o Creation of public green space within 1/4mi walking distance of all residents
o Created a package which can be applied to receive further government stimulus for environmental cleanup efforts
o Developed material that can be applied by stakeholders,
community organizations, and individuals
o Provided a connective multi-modal framework from
which to stimulate central focus areas
o Identified and planned for preserving existing well-built
urban housing throughout the corridor
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Evaluation Criteria

Expected Results
By analyzing problems that recur throughout each
strategic subzone of the 30th street industrial corridor, a set
of “design templates” will be drafted. I hope that these “design templates” will serve as the building blocks from which
community organizations, and stakeholders can implement
further improvements in the corridor. By designing a set
of solutions which be broadly applied to treat concerns
such as empty corner lots, crime, and onsite flooding, and
adaptive plan is generated which will incentivize community
involvement and foster a sense of pride.
This project is a very unique opportunity to look
inside of the values that comprise my personal design ethics, the only somewhat rigid guidelines that I hold. As this
project pulls me from my own familiar context, I view it as a
significant opportunity to grow as a designer. Though this
project seems to be an immense undertaking, I believe that
it presents a very unique opportunity to think outside of the
box and analyze my personal beliefs. The chance to develop something of real substance seems great.
How can this project positively inform my design approach
on future projects?
I am very unsure. However, I do know that I hope to gain
much a broader understanding of the complex relationship
between people and their environment,
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Expected Results

Master Plan
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Section TitleMaster Plan

(Figure 14.01)
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Master Plan
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Master Plan

Creating a Template
The MasterPlan constitutes a fifty-year vision for the area,
taking into consideration the likelihood of significant landuse pattern changes.
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CAPITAL STAMPINGS

NORTH 30TH STREET

RAIL CORRIDOR

W. MEINECKE AVE.

NORTH AVE.
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Industrial buildings to the north end of the site are to be
recycled for use as startups and low-cost businesses that are
consistent with the light industrial zoning of subzone three. It
is important to use facade treatments, which reflect the architectural character of the neighborhood as a whole, and
work to mask the existing industrial residential use conflicts
throughout the corridor. These business incubators are located adjacent to the proposed community center just part
of the site plan. The master plan also includes a proposed
expansion for capital stampings is located at the south east
end the MasterPlan focus area. The goal of this proposal
is to guide to future development of capital stampings to
include Best management practices and order to manage
increased runoff from the additional impervious surface
area.
Traffic calming measures such as bump-outs And route
signage for trucks in the neighborhood would aid in splitting
industrial and residential uses, creating a much safer and
functional environment. Truck traffic in the area is to be
directed on arterial streets running east to west in order to
mitigate use conflicts. By removing residential units at the
ends of the blocks and replacing it with mixed-use commercial the condition is created which is more suitable to
dealing with trucking in the area.

0’

50’

100’

(Figure 14.02)

Master Plan

REGIONAL BIKE CONNECTION
PHASED LIGHT INDUSTRIAL

New industrial space that could easily be transitioned for other uses and take advantage of
at-grade rail access

TECH START-UPS

The existing industrial warehouse is transitioned into use for company desired a lowcost opportunity near

BLOCK TEMPLATE TREATMENT
See figure (15.02)

SITE FOCUS

NORTH 30TH ST.

CAPITAL STAMPINGS EXPANSION

A plan is set in place to guide an environmentally responsible expansion

SENIOR LIVING FACILITY W/MIXED-USE
This facility provides space for mixed-use at the corner of N. 30th St. and North Ave.
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(Figure 14.03)

NORTH AVE.
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Master Plan

Template Treatments

(Figure 15.01)
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Template Treatments

(Figure 15.02)
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Template Treatments
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Alley Acess

House

Garage

Block Revitalization
Template Treatment

Block Revitalization: Blocks within the corridor feature a back alleyway system. Many of these blocks have
a back alleyway system, which is shaped like an “H”. As
many of the bocks have undergone a significant decrease
in housing density, fragmented open space has become
abundant. A large portion of this open space is on the ends
of the blocks, as seen in the diagram to the right. To corridor
contains many substantial pre-World War II structures, which
greatly contribute to the character of the neighborhoods.
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Abundance of empty
corner lots
(Figure 15.03)

Typical Block Condition

Template Treatments: Block Reviatalization

Infill

Residential facing mid-block

Raze non-contributing
structures

Mixed-use development
(Figure 15.04)

Phase 1: Restoring Rythym
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(Figure 15.05)

Phase 2: End Caps

Template Treatments: Block Reviatalization
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Corridor Remediation
Template Treatment

Existing industrial infrastructure produces contaminants that collect along the backside of the retaining wall,
which extends along much of the rail corridor. While the
level of contamination, varies from site to site, it is typical for
some contaminants to accumulate in the soil and groundwater along the back of retaining walls. In many places the
right-of-way is wide enough to accommodate an additional
set the rail tracks, providing enough room to install remediation technologies along the retaining wall.
Presented in this section is an alternative for situations which limit the ability to instal a remedation well to
treat point source pollution. This approach could also be
used in addition with the more traditional application of a
vertical remedation well in order to treat both point and
non-point source contamination.
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Template Treatments: Corridor Remediation

Existing Corridor Typology

Industrial Infrastructure

Contaminants

getation

lity Ve
Low Qua
Existing Rail Corridor

Existing Retaining Wall

(Height and Structure Varies)

(Figure 15.06)

In situations in which a vertical remediation well can
be used closeer to the source, a moniter may be installed in
the wall in order to help pinpoint the source of the pollution
and gauge the extent of the plume.
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Template Treatments: Corridor Remediation
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Phase 1: Corridor Remediation

Pollutant Offgassing

Contaminants Collected

eplaced
etation R

Remediation Well

Veg

Existing Rail Corridor

Existing Retaining Wall
(Height and Structure Varies)

(Figure 15.07)

In phase 1, a horizontal remediation well is installed through
the retaining wall. Typically, a vertical remediation well is
used on contaminated lots. The illustration above shows the
horizontal remediation well condition. This allows for contaminants to be collected and treated on or off site, depending
on the type of contaminant and the level of contamination.
The use of a horizontal remediation well allows for cheaper
access to a majority of the collected contamination.
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Template Treatments: Corridor Remediation

Phase 2: Corridor Remediation

Offgasing/Pressure Relief

Bio/Phytoremediation

tion

Vegeta
h Quality

Hig

Existing Rail Corridor

Remediation Well

Existing Retaining Wall

(Height and Structure Varies)

(Figure 15.08)

In phase 2, the horizontal remediation well is to remain as a
weep, allowing contaminants to flow out into the rail corridor. This illustration shows that the vegetation along the
retaining wall is to be replaced with higher-quality species,
which remove heavy metals from the corridor via phytoremediation. It is in this phase that mycelium is introduced into
the vegetated swale along the base of the retaining wall.
Illustration four, demonstrates the continued use of the system to mitigate soil and groundwater point source pollution
along the corridor.
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Template Treatments: Corridor Remediation
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Site Plan
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Site Plan

(Figure (16.01)
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Site Plan
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SENIOR LIVING FACILITY

Figure (16.02)
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ACTIVE RECREATION

COMMUNITY CENTER

0’
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30’

N

90’

Site Plan

PHASE 1:

SECURE/ VISIBLE OPEN SPACE
Figure (16.03)

PHASE 2:

EDUCATION/GATHERING SPACE
Figure (16.04)

Site Plan

Community Design
The central green space is flanked by both the senior living
facility and the community center, with the rail corridor running directly west of the site. Balancing on programs and
program uses throughout the site is extremely important, as it
allows for flexible use in conjunction with community building
exercises.
Phasing implementation of the site design is of significant
concern as it allows for the community to develop a sense
of ownership as well as adapt the design to the changing
community needs and conditions.
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PHASE 3:

ENVIRONMENTAL CONNECTION
Figure (16.05)

Site Plan
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8.

2.

6.
7.
1.
1.

4.
5.

Figure (16.06)
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30’

90’

N
Site Plan

1.

BASKETBALL COURT

2.

NURSERY SPACES

3.

CHILDRENS PLAY AREA

4.

COMMUNITY PERFORMANCE SPACE

5.

UN-PROGRAMMED GREEN SPACE

6.

ENVIRONMENTAL EDUCATION AREA

7.

PASSIVE RECREATION FOR SENIORS

8.

PHASED CONNECTION TO RAIL CORRIDOR

Functional Division of Spce
In additon to provided ecological services, the
areas diagrammed below provide safety buffers
between programmed areas.

VEGETATION/BUFFER ZONES
Figure (16.07)

Environment and Recreation
Programming in the community center includes a community nursery which could provide residents of the Metcalfe
Park Neighborhood The opportunity to gain valuable skills,
while producing plants that could aid in beautification
efforts within the neighborhood. Enhancing the sense of
ownership and the value of residential properties. This is very
important as there is a high percentage of renters in this
area.
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REMEDIATION BUFFER ZONES
Figure (16.08)

Site Plan
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Site Design

Balancing Visibility and Enclosure
Scale was carefully considered in the design of both
programmed and un-programmed spaces. The central
green space was designed so that it would not feel too large
and open given current crime trends in the neighborhood.
The design allows for pick up games of football and soccer
while not feeling too large or overwhelming to the users.
Vegetation, grading, as well as optional fencing provide a
barrier between N. 30th St. and the central green space.
The entire site was designed in a manner, which would allow
transitional use of secure barriers such as fences and gates.
This would allow for the balance of private and public space
to change over time and adapt to community interactions.

The site plan works to balance the feeling of openness and
protection. By maintaining an open line of sight in providing
vantage point’s the design gives users if feeling of security.
This is done by maintaining retaining wall heights of no more
than 3 feet your program use areas in strict vegetation
selection. Basing of the project implementation would move
back from N. 30th St. Towards the rail corridor as security
and site use would increase.
The design allows for the future connection of the site to the
rail corridor. This is consistent with the goal of creating a
community-based design, which can easily adapt to large
changes and infrastructure. The corridor connection shows
a 30 year vision for the site.
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Site Plan

RAIL CORRI
DOR

Perspective: View to the south east

Figure (16.09)

Jacob Wievel

BS in Landscape Architecture

Site Plan

79

Active & Passive Recreation
One of the design goals was to provide an opportunity for community interaction of many different age
groups. The age of concern within community is typically
18 to 24-year-olds; it is vital to have programmed spaces
such as the basketball court, which incentivize community
interaction. It is also important to provide areas for passive
recreation for other age groups such as the elderly.

1.

Gathering

2.

Accessibility

3.

Environmental Education Area

Through the creation of flexible gathering spaces,
function correlates with scale, creating a feeling of
active use even when the number of users is low.

The entire site easily meets ADA requirements, with
no paths exceeding 5% slope.

Stormwater management is incorporated in a visible
manner to encourage environmental interaction.

4.

Active Recreation

A basketball court provides a great opportunity for
community involvement for a wide range of ages.

5.
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Passive Recreation

These spaces are important as they provide the
feeling of oversight and programmed and unprogrammed areas and provide a way to engage
users of all different interests and abilities.

Site Plan

Senior Living Facility

1.

5.

3.

4.

2.

Figure (16.10)
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Site Plan
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Stormwater
Management
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Stormwater Management

Figure (17.01)
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Stormwater Management
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Stormwater Management
Environmental Education

A majority of the site is treated via a bio swale,
which contains a series of vegetated cells that gradually
step down grade to the rail corridor. Using vegetated mats,
the cells slow down stormwater runoff and allow for greater
infiltration. Through mediation train steps downgrade at
no more than 3% throughout the entirety of its descent. In
cell one, sediment drops out of suspension, before moving
further through the system. So for also contains burlap sacks
full of mycelium which further aid in the treatment of runoff.

Water from the central green space is collected
through catch basins, and taken subsurface into a series of
level spreaders, which have the capacity to retain almost
120,000 gallons of water, easily accommodating runoff from
a 100-year storm event.
In the event of an overflow that inundated system
will release water into the vegetative swale system, where it
can be left out into the rail corridor.

Cell 1
Sediment drops out of suspension

Cell 2
2-3% grade slows water

Cell 3
Larger surface area with infiltration mix

Cell 4
Overflow is slowly released into the corridor
Figure (17.02)
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Stormwater Management

Remediation Train

30th Street Industrial Corridor
Milwaukee, WI

Stormwater Management

CENTRAL GREEN
Approx. 23,000 sq. ft.

Figure (17.03)

Catch Basins
Runoff enters the system

Sub-surface Retention
Storage Capacity:

592 cubic yards of void space
Almost 120,000 gallons

Overflow enters corridor
Figure (17.04)
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Stormwater Management
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Site Elements
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Site Elements

Figure (18.01)
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Site Elements
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Site Elements
Material Re-use

Many of the features on site recycle materials such
as stone and concrete from adjacent industrial sites. Recycled concrete is found throughout the site used in amenities
such as the gabion walls.

Runoff enters system

Gabion Wall:

Re-used concrete from nearby industrial operations

Figure (18.02)
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Site Elements

Site Elements

Lighting & Security
As creating a sense of security is of great concern,
site amenities such as lighting fixtures should be context
sensitive. A lighting plan, which specifically addresses areas
of concern, is of great importance. Even if the lighting does
not meet the security requirements given the high degree of
crime in the area, it creates a sense of presence even when
users aren’t on site.

Figure (18.03)
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Site Elements
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Retaining Wall and Security Rail

Figure (18.04)
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Site Elements: Construction Details

Gabion Seating Wall

Figure (18.05)
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Site Elements: Construction Details
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Grading &
Drainage
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Grading & Drainage

Grading and Drainage
Site Focus

Of the grading and preparation for subsurface retention comes at a significant cost, it allows for the chance
to excavate contaminated soil for on-site and off-site
treatment. Through the use of grading and vegetation
the need for stormwater infrastructure is minimized. An
excess of cut provides fill for other sites which experience
significant flooding in other areas where the corridor.

LEGEND
		
		
		

Pipes

		

Level Spreaders

		
		
		

Existing Contours

		

Grading & Drainage Focus

Figure (19.01)
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Catch Basins

Proposed Contours

0’

15’

45’

Grading & Drainage
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Planting
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Planting

Figure (20.01)
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TREES
Key
AM
AA
GT
QX
UC

Planting Design

Security, Ecology, & Aesthetic
The planting design plays an important role in both security and environmental experience. Through the selection
of many native species a low maintenance, robust plants
palette is created. Plants were selected for a number of
characteristics including height in relation to security measures, ability to remediate existing industrial byproducts, and
aesthetic value.
The general goal was to select plants that maintained in
open line of sight for users. Perennials and shrubs were
selected that were under 3 feet of height at full maturity. It
is also important like species that can be easily maintained
by members and the community in order to foster a sense of
ownership.
Pre-vegetated seed mats were selected due to their ability
to quickly establish themselves after installation. Several
varieties were selected for a number of different functions,
including infiltration of stormwater, slope stabilization, and
ability to conduct water.

Botanical Name
Acer miyabei `State Street`
Acer rubrum `Armstrong`
Gleditsia triacanthos inermis `Skycole` TM
Quercus x warei `Long` TM
Ulmus carpinifolia x pravifolia `Frontier`

Common Name
Miyabei Maple
Armstrong Red Maple
Skycole Thornless Honey Locust
Regal Prince Oak
Frontier Elm

Cont
B&B
B&B
B&B
B&B
B&B

SHRUBS
Key
Botanical Name
AC
Amorpha canescens
CA
Ceanothus americanus
Cotoneaster x `Hessei`
CH
DL2
Diervilla lonicera
Hydrangea arborescens `Piiha-I`
HP
Ilex verticillata `Jim Dandy`
IV
Ilex verticillata `Red Sprite`
IV2
Lamium maculatum `White Nancy`
LW
PA2
Perovskia atriplicifolia
PF2
Potentilla fruticosa
Spiraea betulifolia `Tor`
SB2

Common Name
Leadplant
New Jersey Tea
Hess Cotoneaster
Dwarf Bush Honeysuckle
Endless Summer Bella Ann Hydrangea
Jim Dandy Winterberry
Red Sprite Winterberry
White Nancy Dead Nettle
Russian Sage
Bush Cinquefoil
Birchleaf Spirea

Size
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal
5 gal

PERENNIALS
Botanical Name
Asclepias tuberosa `Gay Butterflies`
AT
Dodecatheon meadia `Alba`
DA2
EP
Echinacea pallida
LA
Liatris aspera
MF
Monarda fistulosa

Common Name
Butterfly Milkweed
Shooting-star
Pale Purple Coneflower
Rough Blazing Star
Bergamot

Size
6" Pot
6" Pot
6" Pot
6" Pot
6" Pot

PERENNIALS
Key
Botanical Name
Juniperus sabina `Broadmoor
JB

Common Name
Broadmoor Juniper

Size
5 gal

GRASSES
Key
Botanical Name
CP
Carex pensylvanica
SS
Schizachyrium scoparium `The Blues`
SH2
Sporobolus heterolepis

Common Name
Pennsylvania Sedge
The Blues Little Bluestem
Prairie Dropseed

Size
6" Pot
6" Pot
6" Pot

GROUND COVERS
Key
Botanical Name
IS2
NS2
SV
SB2

Common Name
Agrecol Infiltration Swale Mix
Agrecol Native Slope Stabilization Mix
Agrecol Shortgrass Prairie Mesic Mix
Agrecol Stormwater/Bioinfiltration Mix

Cont
Seed Mat
Seed Mat
Seed Mat
Seed Mat

Figure (20.02)
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Planting

Figure (20.03)
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Planting
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Appendix
Figures
Cover - Google Earth
Figure 1.00 - Site Photo, Google Earth
Figure 3.00 - Site Photo, Google Earth
Figure 5.00 Chicago Milwaukee & St. Paul Railroad Map,
David Rumsey Map Collection
Figure 5.01 - Project Context, Google Earth
Figure 8.00 - Regional Analysis
Figure 8.01 - Land-use
Figure 8.02 - Impervious Surfaces
Figure 8.03 - Population Density
Figure 8.04 - Income
Figure 8.05 - Percentage Black
Figure 8.06 - Percentage White
Figure 8.07 - Urban Boundary Typologies
Figure 8.08 - Food Deserts
Figure 8.09 - Median Age
Figure 8.10 - Distribution of Environmental Burden by Income,
Scorecard
Figure 8.11 - Distribution of Environmental Burden by Race,
Scorecard
Figure 9.00 - Community Corridor Typology
Figure 9.01 - Strategic Subzones, ICC
Figure 9.02 - Community Asset Analysis
Figure 9.03 - Community Land-use
Figure 9.04 - Site Photo, Google Earth
Figure 9.05 - Land-use Focus Area
Figure 9.06 - Land-use Patterns
Figure 9.07 - Contamination Site Types
Figure 9.08 - Site Photo, Google Earth
Figure 9.09 - Site Photo, Google Earth
Figure 9.10 - Site Photo, Google Earth
Figure 9.11 - Contamination Site Status
Figure 9.12 - Site Photo, Google Earth
Figure 9.13 - Site Photo, Google Earth
Figure 9.14 - Site Photo, Google Earth
Figure 9.15 - Priority Area Selection Factors
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Figure 10.00 - Residential/Industrial Conflict
Figure 10.01 - School/Industrial Conflict
Figure 10.02 - Areas of Interest
Figure 10.03 - Site Photo, Google Earth
Figure 10.04 - Site Photo, Google Earth
Figure 10.05 - Site Photo, Google Earth
Figure 10.06 - Area 1 Analysis
Figure 10.07 Area 2 Analysis
Figure 10.08 - Site Photo, Google Earth
Figure 10.09 - Site Photo, Google Earth
Figure 10.10 - Site Photo, Google Earth
Figure 10.11 - Site Photo, Google Earth
Figure 10.12 - Site Photo, Google Earth
Figure 10.13 - Site Photo, Google Earth
Figure 10.14 - Area 3 Analysis
Figure 11.01 - Community Proposal
Figure 11.02 - Area 1 Proposal
Figure 11.03 - Reference Diagram
Figure 11.04 - Proposal Area 2
Figure 11.05 - Reference Diagram
Figure 11.06 - Reference Diagram
Figure 11.07 - Proposal Area 3
Figure 12.01 - Menomonee Valley, LAF
Figure 12.02 - Menomonee Valley, LAF
Figure 12.03 - Menomonee Valley Rendering, Wenk Associates
Figure 12.03 - Hunts Point, Majora Carter Group
Figure 12.04 - Hunts Point, Major Carter Group
Figure 12.06 - Lafitte Greenway, Design Workshop
Figure 13.01 - Regional Design Approach, Google Earth
Figure 14.01 - Master Plan Context, Google Earth Base
Figure 14.02 - Master Plan Base, Milwaukee County Ortho
Figure 14.03 - Master Plan
Figure 15.01 - Block Template Context, Google Earth Base
Figure 15.02 - Remediation Template Treatment, Google
Earth Base
Figure 15.03 - Block Treatment Template
Figure 15.04 - Block Treatment Template
Figure 15.05 - Block Treatment Template
Figure 15.06 - Remediation Treatment Template
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Figure 15.07 - Remediation Treatment Template
Figure 15.08 - Remediation Treatment Template
Figure 16.01 - Site Plan
Figure 16.02 - Site Plan
Figure 16.03 - Site Phasing
Figure 16.04 - Site Phasing
Figure 16.05 - Site Phasing
Figure 16.06 - Site Plan
Figure 16.07 - Vegetation Buffer Zones
Figure 16.08 - Remediation Buffer Zones
Figure 16.09 - Site Perspective
Figure 16.10 - Site Perspective
Figure 17.01 - Storm Water Model
Figure 17.02 - Bioswale Cells
Figure 17.03 - Storm Water Diagram 1
Figure 18.01 - Site Focus
Figure 18.02 - Stormwater Section Perspective
Figure 18.03 - Lighting Section Perspective
Figure 18.04 - Wall Construction Detail
Figure 18.05 - Gabion Seating Wall Detail
Figure 19.01 - Grading and Drainage Plan
Figure 20.01 - Planting Section Perspective
Figure 20.02 - Plant Schedule
Figure 20.02 - Planting Plan
Figure 21.01 - Stormwater Calculations
Figure 21.02 - Cut & Fill Calculations
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Sub Water Sheds
Area
169
0
0
647
670
1444

Surface Type
Concrete
Gravel
Building
Grass
Vegetation
Pervious

CoefÞcient
0.9
0.85
0.95
0.35
0.3
0.4

Intensity
3
3
3
3
3
3

Product
456.3
0
0
679.35
603
1732.8

Conversion
43,560
43,560
43,560
43,560
43,560
43,560

Area
0
0
0
3113
341
263

Surface Type
Concrete
Gravel
Building
Grass
Vegetation
Pervious

CoefÞcient
0.9
0.85
0.95
0.35
0.3
0.4

Intensity
3
3
3
3
3
3

Product
0
0
0
3268.65
306.9
315.6

Conversion
43,560
43,560
43,560
43,560
43,560
43,560

Area
0
0
0
0
156
280

Surface Type
Concrete
Gravel
Building
Grass
Vegetation
Pervious

CoefÞcient
0.9
0.85
0.95
0.35
0.3
0.4

Intensity
3
3
3
3
3
3

Product
0
0
0
0
140.4
336

Conversion
43,560
43,560
43,560
43,560
43,560
43,560

Area
26
51
0
4958
1299
1342

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.9
0.85
0.95
0.35
0.3
0.4

Intensity
3
3
3
3
3
3

Product
70.2
130.05
0
5205.9
1169.1
1610.4

Conversion
43,560
43,560
43,560
43,560
43,560
43,560

Area
367
413
0
4178
495
293

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.9
0.85
0.95
0.35
0.3
0.4

Intensity
3
3
3
3
3
3

Product
990.9
1053.15
0
4386.9
445.5
351.6

Conversion
43,560
43,560
43,560
43,560
43,560
43,560

Area
17
0
0
640
575
924

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.90
0.85
0.95
0.35
0.30
0.40

Intensity
3.00
3.00
3.00
3.00
3.00
3.00

Product
45.90
0.00
0.00
672.00
517.50
1108.80

Conversion
43560.00
43560.00
43560.00
43560.00
43560.00
43560.00

Area
219
0
4077
283
263

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.90
0.85
0.95
0.35
0.30
0.40

Intensity
3.00
3.00
3.00
3.00
3.00
3.00

Product
2.70
558.45
0.00
4280.85
254.70
315.60

Conversion
43560.00
43560.00
43560.00
43560.00
43560.00
43560.00

Area
0
0
0
0
1498
296

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.90
0.85
0.95
0.35
0.30
0.40

Intensity
3.00
3.00
3.00
3.00
3.00
3.00

Product
0.00
0.00
0.00
0.00
1348.20
355.20

Conversion
43560.00
43560.00
43560.00
43560.00
43560.00
43560.00

Area
0
0
18
2525
163
0

Surface Type
Concrete
Gravel
Building
Grass
Quality Vegetation
Pervious

CoefÞcient
0.90
0.85
0.95
0.35
0.30
0.40

Intensity
3.00
3.00
3.00
3.00
3.00
3.00

Product
0.00
0.00
51.30
2651.25
146.70
0.00

Conversion
43560.00
43560.00
43560.00
43560.00
43560.00
43560.00
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Q-Value
0.010475
0.000000
0.000000
0.015596
0.013843
0.039780
Q SUB TOTAL:
Q-Value
0.000000
0.000000
0.000000
0.075038
0.007045
0.007245
Q SUB TOTAL:
Q-Value
0.000000
0.000000
0.000000
0.000000
0.003223
0.007713
Q SUB TOTAL:
Q-Value
0.001612
0.002986
0.000000
0.119511
0.026839
0.036970
Q SUB TOTAL:
Q-Value
0.022748
0.024177
0.000000
0.100709
0.010227
0.008072
Q SUB TOTAL:
Q-Value
0.001054
0.000000
0.000000
0.015427
0.011880
0.025455
Q SUB TOTAL:
Q-Value
0.000062
0.012820
0.000000
0.098275
0.005847
0.007245
Q SUB TOTAL:
Q-Value
0.000000
0.000000
0.000000
0.000000
0.030950
0.008154
Q SUB TOTAL:
Q-Value
0.000000
0.000000
0.001178
0.060864
0.003368
0.000000
Q SUB TOTAL:

10percent

0.079694

1.1

0.08766

0.089329

1.1

0.09826

0.010937

1.1

0.01203

0.187917

1.1

0.20671

0.165933

1.1

0.18253

0.053815

1.1

0.0592

0.124249

1.1

0.13667

0.039105

1.1

0.04302

0.065410

1.1

0.07195

POST Q TOTAL =

0.8980

Figure (21.01)
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Cut
Area
7358.00
559.00
261.00
4233.00
1680.00
10.00

Elevation Change (ft)
1.00
1.00
1.00
2.00
3.00
4.00

Compaction Factor:
Fill
Area
6947.00
547.00
43.00
26.00
112.00

1.25

Elevation Change (ft)
1.00
2.00
3.00
3.00
4.00

Compaction Factor:
Level Spreaders
Length
50.00
50.00
50.00
50.00
50.00
50.00

1.25

Width
40.00
40.00
40.00
40.00
40.00
40.00

Cut (cubic ft) Cut (cubic yards)
7358.00
272.52
559.00
20.70
261.00
9.67
8466.00
313.56
5040.00
186.67
40.00
1.48
1259.26
Total Cut:
TOTAL

2063.85
1651.00

Cut (cubic ft) Cut (cubic yards)
6947.00
257.30
1094.00
40.52
129.00
4.78
78.00
2.89
448.00
16.59

Fill:
TOTAL

322.07
402.59

Area
2000.00
2000.00
2000.00
2000.00
2000.00
2000.00

Depth
0.50
2.00
6.00
0.50
2.00
6.00

TOTAL CUT
CY CUT

Difference including compaction

Volume
1000.00
4000.00
12000.00
1000.00
4000.00
12000.00

34000.00
1259.259259

Stone
3/4"
3"
8"
3/4"
3"
8"

Void Space
0.25
0.35
0.40
0.25
0.35
0.40

Vol. of Water
250.00
1400.00
4800.00
250.00
1400.00
4800.00

Total=

12900.00

1248.41 cy excess cut

Figure (21.02)
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