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Conditions of 
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Abstract 

The city of Cleveland is investing $3 billion over the next 25 years in order 

to address their failing storm-water management infrastructure.  Over 98% 

of their current plan involves the implementation of gray infrastructure in the 

form of massive underground storage tunnels running underneath the city. 

I believe there is a greater opportunity to design solutions that incorporates 

the volumetric capacity of gray infrastructure while also providing green 

public amenities, where residents of the city could begin to understand and 

become better integrated with their own hydrological processes, as well as 

begin to address ecological concerns of the city such as poor air and water 

quality, decreasing tree canopy, urban heat stress, ecosystem services and 

biodiversity conservation. The architect can play a unique role in helping 

Cleveland address its storm-water management issues by becoming an in-

tegrator of ideas and creating connections that individual professions can’t 

see. 
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fig. 2 

Sites in Cleveland facing 
storm-water management 

challenges 

Cleveland is facing public 
health and ecological 
concerns due to their 

storm-water management 
issues 
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fig. 3 

Rain Check 
Wetland Section 

Rain Check was a studio 
project designed by 

Sylvester Mallardi, T.J. 
Mulligan (author) and 

Shane Todd during a joint 
Ecological Practices and 

Urban Planning studio in 
the fall of 2017 

Image by Mallardi, 
Mulligan (author) & Todd 

Introduction 

This project began as an investigation of the Northeast Ohio Regional Sewer 

district’s disjointed plan of investment in Cleveland. After scratching the 

surface of this issue during my Fall 2017 studio, it became clear to me that 

the political, social, and ecological oversights of Cleveland’s current strategy 

were far too complex to investigate in a single studio.  I began this project 

with the intent to produce a series of design interventions in distinct areas of 

Cleveland that could begin to illustrate the potential of integrating strategies 

from green and gray infrastructure to transform Cleveland’s urban fabric. 

However, the project has transformed into one less interested in proposing 

an architectural solution, to join a growing list of storm-water management 

alternatives in Cleveland, and more focused on presenting these complex, 

multifaceted issues in a more complete and clear picture. I believe that 

the architect can play a unique role in helping Cleveland address its storm-

water management crisis by becoming an integrator of ideas and creating 

connections that individual professions can’t see. 

1 



fig. 4 

Rain Check 
Site Plan 

Image by Mallardi, 
Mulligan (author) & Todd 

I believe this project begins to take on a major challenge that many 

architects interested in sustainability are facing, and that is, “How do we act 

as advocates of change through the built environment, when we often have 

so little influence over it?”  In the end my goal for this project is to be one 

of design advocacy to help rethink investment strategies to best serve city 

residents and urban ecosystems. 

Cleveland’s current stormwater challenges stem from their outdated and 

now failing combined sewer system.1  Combined sewer systems are sewers 

that are designed to collect rainwater runoff, domestic sewage, and industrial 

wastewater in the same pipe.  Usually this means that all the water collected 

in the sewer runs to a treatment plant before being reintroduced into the 

2 



fig. 5 

Rain Check 
Volumetric Calculations of 
Runoff at Collection Sites 

Image by Mallardi, 
Mulligan (author) & Todd 

RTA/ Red Line Greenway 
Catchment Area 
205,600 Gallons at 1” Rainfall 

Detroit Superior 
Catchment Area 
162,600 Gallons 
at 1” Rainfall 

Downtown Catchment 
Area 460,600 gallons 
at 1” Rainfall 

watershed, however, during heavy rainfall events the treatment plants often 

cannot keep up with the high volumes of water entering the system.  When 

this happens the water overflows out of release points called combined 

sewer outlets or CSOs.  CSO overflows are a major ecological and public 

health concern throughout the Great Lakes Region.  When CSOs overflow 

untreated human waste, industrial waste, toxic material, debris as well as 

stormwater all are released into the surrounding environment.  In 2014 the 

EPA recorded 1,482 untreated CSO events in the United States, discharging 

approximately 92 billion gallons of untreated sewage and stormwater into 

the Great Lakes.2  Lake Erie has been especially affected by these events.  

Lake Erie is the smallest of the Great Lakes by volume but has the highest 

population density along its coasts.  This means that when heavy rains 
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cause multiple lake front cities to have overflows, water quality suffers at a 

dramatically increased rate compared to the rest of the Great Lakes Region. 

Direct effects of the CSO overflows on Lake Erie include, human and animal 

health hazards, reduced oxygen levels in the water, algae growth, waterfront 

closures due to bacterial contamination, trash and debris being dumped 

into the lake.2 

The EPA has stepped in to try and stop, and in many cases reverse, some 

of the damage caused by these overflows. With the 1969 Cuyahoga River 

Fire in Cleveland, marking a turning point in U.S. environmental policy, 

the EPA passed the Clean Water Act in 1972.3 The progress Cleveland 

has made as it approaches the 50th anniversary of this fire next year is a 

point of pride for the city. Cleveland’s sustainability group is even called 

Sustainable Cleveland 2019. Despite this progress, Cleveland is still in 

violation of the Clean Water Act today and is under a federal mandate to 

reduce their annual CSO overflows.1 Under the Clean Water Act many 

Great Lake cities are being federally mandated to reduce their number of 

CSO overflows per year.  

It is up to the individual cities to come up with an action plan to meet reduction 

benchmarks set by the EPA.  I want to make the case that Cleveland’s 

current gray infrastructure strategy misses great potential opportunities 

to incorporate green infrastructure that could create new public amenities 

within the city.  The adoption of more green infrastructure strategies could 

also begin to address other ecological concerns that the city is currently 

facing.4 
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The United States Environmental Protection Agency has found Cleveland 

and several other cities with combined sewer systems in violation of the 

Clean Water Act of 1972.  Cleveland is now under a federal mandate to 

decrease their amount of CSO overflows from 4.5 billion gallons annually to 

494 million by 2036.1 The Northeast Ohio Regional Sewer District which is 

not embedded in Cleveland City government, is responding to this mandate 

with a $3 billion interceptor tunnel project to increase storage capacity during 

heavy rainfall events. What this means for Cleveland is that the largest 

investment in the city for the next quarter century will never be seen by its 

residents, bar the construction closing down parts of the city and running 

through certain neighborhoods. The problem of the disjuncture between 

the Sewer District and Cleveland really becomes apparent if we compare 

their plan to Middleburg Heights’s storm-water plan and corresponding 

tax increase of less than $1 million.  Middleburg heights is a town directly 

adjacent to Cleveland and they held 206 public meetings for about a $57 

tax increase per resident. The result of those meetings was a majority 

investment in green infrastructure projects across the town. The Northeast 

Ohio Regional Sewer District, who is receiving their funding from a $3.2 

Billion tax increase on the residents in Cleveland (divided by Cleveland’s 

population equals about $8,300 per resident), held 4 public hearings, and 

decided on including 40 projects across the city. However, when the Sewer 

District came back from negations with the EPA, the final consent agreement 

only included 10 projects.5 

5 



 

 
 
 
 
 

Through the study of other cities under the same federal mandate as 

Cleveland, but using more green, ecologically conscious strategies, I intend 

to illustrate the missed opportunities in Cleveland’s current plan.  Cities like 

Philadelphia and Detroit are using green infrastructure to meet EPA set 

benchmarks while at the same time transforming their cities through new 

green spaces for their residents.  While all three cities are working with the 

EPA at the federal level, it is important to note that once you get down to 

the city level, the Northeast Ohio Regional Sewer District is not embedded 

in the Cleveland City Government while Philadelphia and Detroit have their 

own sewer departments. 

References 

1 NEORSD, About Project Clean Lake, 2017 
2 EPA, Report to Congress, 2016 
3 Grant, 2017
4 Davey Resource Group, Cleveland Tree Plan, 2015 
5 Atassi and Tobias, 2014 
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fig. 6 

City Administration 
Diagrams 

At the city level, the 
Northeast Ohio Regional 

Sewer District (NEORSD) 
is not embedded in 
the Cleveland City 
Government while 

Philadelphia and Detroit 
have their own sewer 

departments. 
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A Tale of Three Cities 

Cleveland is missing potential opportunities to design solutions that 

incorporates the volumetric capacity of gray infrastructure while also 

providing green public amenities, where residents of the city could begin 

to understand and become better integrated with their own hydrological 

processes, as well as begin to address ecological concerns of the city such 

as poor air and water quality, decreasing tree canopy, urban heat stress, 

ecosystem services and biodiversity conservation. To start building a case 

for this argument, I’d like to compare Cleveland’s plan to two other cities 

that are under the same federal mandate to dramatically decrease their 

CSO overflows. Again, while all three cities are working with the EPA at 

the federal level, it is important to note that once you get down to the city 

level, the Northeast Ohio Regional Sewer District is not embedded in the 

Cleveland City Government while Philadelphia and Detroit have their own 

sewer departments. The significance of this being that it is the Northeast 

Ohio Regional Sewer District is making most of the new stormwater 

management plan, not the city of Cleveland. The biggest difference between 

Cleveland’s plan and cities like Philadelphia and Detroit is their balance of 

new green and gray infrastructure. Green Infrastructure is an approach 

to water management that protects, restores, or mimics the natural water 

cycle. Green infrastructure incorporates both the natural environment and 

engineered systems to provide clean water, conserve ecosystem values 

and functions, and provide a wide array of benefits to people and wildlife.1 

Green infrastructure solutions can be applied on different scales, from the 

8 



fig. 7 

Green, gray and hybrid 
water infrastructure 

strategies 
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house or building level, to the broader landscape level and include: 

• rain gardens 

• permeable pavements 

• green roofs 

• infiltration planters 

• trees & tree boxes 

• rainwater harvesting systems 

• large scale preservation and restoration of natural landscapes 

Gray Infrastructure is your more conventional piped drainage and water 

treatment systems. These systems would include any: 

• Piped systems (Combined or separated) 

• Water treatment plants 

• Interceptor tunnels 

• CSOs 

• Paved storage basins 

• Dams 

• Powered filtration systems 

Any combination of the two could be considered a hybrid system.  However, 

while we define strategies by one of these terms or another it is important 

to understand that once implemented, it is impossible for a system to exist 

in isolation.  Gray infrastructure must at some point release water back 

into the natural environment and green systems are inevitably adapted or 

modified to be successful in an urban setting. 
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fig. 8 

Map of Philadelphia 
highlighting future storm-
water management plan 

Philadelphia has the 
first majority green 

infrastructure plan under 
the Clean Water Act that 

has been approved by the 
EPA 

Image by Author 

Philadelphia 

GREEN INFRASTRUCTURE 
TUNNEL 

PUBLIC PROJECT 
PRIVATE / STREETSCAPE 

Philadelphia has the first majority green infrastructure plan under the Clean 

Water Act that has been approved by the EPA, making it a leading example 

for major green infrastructure implementation for water management. Philly 

is responsible for reducing their annual overflows from 16 Billion Gallons 

annually, to 2.4 Billion by 2026. They have a budget of $2.4 Billion during that 

time, 70% of which is being allocated to green infrastructure.2  Opponents to 

Cleveland’s current plan consistently cite Philadelphia as a way to not only 

save money on construction costs, but to also to provide public green space 

and ecosystem services. Philadelphia grants public funds to either cover 

or help with the cost of smaller projects throughout the city. This has led to 

high levels of community participation in the program thus far with hundreds 

of private and public projects already completed while reaching all EPA set 

11 



  

benchmarks since the programs adoption in 2011.  Philadelphia’s public 

funding to small projects throughout the city is adding up with less stress on 

their current sewer infrastructure, the city can focus more on these green 

projects that are creating new spaces for the city. 

Detroit 

TUNNEL 
GREEN INFRASTRUCTURE 

PUBLIC PROJECT 
PRIVATE / STREETSCAPE 
NEIGHBORHOOD SCALE DEVELOPMENT 

Detroit is also investing in green over gray but has a different strategy 

than Philly.  With less government funding and more vacant land, Detroit 

is targeting specific neighborhoods and park systems that could benefit 

most from the introduction of green infrastructure. They’re focusing on 

neighborhoods with high vacancy, high traffic areas, and areas with the 

potential for new ecological networks in the city.3 They have to cut their CSO 

fig. 9 

Map of Detroit 
highlighting future storm-
water management plan 

Detroit is targeting specific 
neighborhoods and park 
systems that could benefit 
most from the introduction 
of green infrastructure. 

Image by Author 
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fig. 10 

Map of Cleveland 
highlighting future storm-
water management plan 

Cleveland is investing 
almost completely in 
gray infrastructure in 

the form of underground 
interceptor tunnels 

running throughout the 
city that would store 

stormwater during heavy 
rainfall events. 

Image by Author 

overflow volume from 3 Billion to 1.5 Billion gallons annually by 2029, with a 

budget of $50 Million.  Upwards of 80% of that budget is set aside for green 

infrastructure. Detroit is also bringing in architects, landscape architects 

and urban planners to help develop the most effective strategies for their 

city. Detroit officials have been working most closely with the design firm, 

Stoss, on developing their, “Detroit Future City,” plan. The goals of this plan 

include finding integrated green solutions to Detroit’s urban challenges, 

including municipal, social, and environmental.4 

Cleveland 

GREEN INFRASTRUCTURE 
TUNNEL 

PUBLIC PROJECT 
PRIVATE / STREETSCAPE 

Cleveland is spending $3 Billion over the next 20 years to reduce their CSO 

overflows from 4.5 Billion gallons annually to 494 Million.5 In contrast to 

the previous two cities, Cleveland is investing almost completely in gray 
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infrastructure in the form of underground interceptor tunnels running 

throughout the city that would store stormwater during heavy rainfall events. 

The 2.5% of green investment is a generous estimate only confirmed by 

the sewer district while other sources including the Mayor’s office say that 

it is more like 1.5%.6 What this means for Cleveland is that the biggest 

investment in the city for the next quarter century will never be seen by its 

residents, bar the construction projects closing down certain areas of the 

city and running through certain neighborhoods. These Interceptor tunnels 

are massive. They’re dug either through cut and fill digging or through 

boring with heavy machinery which is overall less disruptive but still requires 

large digging and rigging sites on the surface for equipment and workers 

to be lowered up to 300 ft. underground to complete the projects.  Newly 

constructed tunnels will range from 17’ to 24’ in diameter and together will 

run for 21 miles underneath the city.5 You could drive a tractor trailer almost 

the entire length of each tunnel. 

The tunnels have become a massive source of controversy and debate within 

Cleveland. While leaders of neighborhood development in the area such as 

Terry Schwarz, director of the Cleveland Urban Design Collaborative and 

working with Cleveland Neighborhood Progress, outline the desire for and 

benefits of green infrastructure, the city government and the sewer district 

continuously and publicly argue about the issue, while the Cleveland Plain 

Dealer is the main news source documenting the debates and decisions 

as they unfold. Schwars’s quote during a public round-table discussion 

advocates for a more green approach where she says, “… getting that 

CSO out of the lake’s real important. But, you know, could it also improve 

14 



community health outcomes, provide recreational opportunities, enhance 

property values? That’s the beauty of green. Green Infrastructure does 

more than a pipe can do because it’s at grade, on the ground where people 

can see it and get value from it.”6  It’s those potential opportunities that I 

really want to get people to start thinking about with my project. 

fig. 11 

Breakdown of Budgets 

In contrast to Philadelphia 
and Detroit, Cleveland 

is investing almost 
completely in gray 

infrastructure and missing 
potential opportunities 

to transform their 
urban fabric with green 

infrastructure. 

Image by Author 
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With the majority of the funding for the stormwater management plan 

coming from a tax raise on Cleveland’s residents, tensions are high between 

residents, city government, and the sewer district. The Onion has even 

published an article making light of the situation and included fake quotes 

from the mayor and sewer authority justifying this above ground sewer 

system in a similar way as they are justifying the massive tunnel projects. 

However, if you read comments made my Cleveland residents on this article. 

Some of them don’t see the article as being so far off as the current plan has 

sewer tunnels coming above ground to pass over parks and waterways. 

So it’s almost hard to tell where the joke ends and the problem begins.  A 

quote in the onion article reads, “Now, and for generations, Clevelanders 

will be able look up at these spectacular overhead canals carrying away 

their bodily waste and think, ‘This is my city.”7 And I think that applies rather 

beautifully if you were actually walking through this park. 

fig. 12 

Future Tunnel 
Construction 

This is a future staging 
area for a tunnel that will 
run underneath Slavic 
Village.  This construction 
site is kicking up dust 
affecting air quality in the 
surrounding area. 

Image by Author 
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fig. 13 

Vacant lot in Slavic Village 

Green infrastructure 
interventions have the 
potential to transform 

Slavic Village by taking 
advantage of the 

abundance of vacant 
sites throughout the 

neighborhood. 

Image by Author 

The tunnel plan also turns its back to several other ecological concerns 

the city is facing outside of stormwater management. These include urban 

heat stress, air quality, decreasing tree canopy, the protection natural 

waterways, biodiversity conservation and ecosystem services.8 Not only 

do the tunnels largely ignore these concerns but their construction has thus 

far caused additional environmental damage in the area. In fact, last year 

the EPA filled another lawsuit against Cleveland for damages caused to 

the Doan and Dugway waterways during tunnel construction. Taking some 

existing sewer systems off line during construction has led to increased 

stress on the waterways from an increased volume of CSO events and 

run-off.9  Construction projects have shut down roadways and claimed 

valuable green-space and riverfront lots.  While Philadelphia and Detroit are 

implementing creative strategies that are meeting EPA benchmarks they 

are also transforming their urban landscapes at the same time, providing 
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valuable public green space, reclaiming post-industrial or vacant sites and 

addressing urban environmental concerns such as water quality, air quality, 

urban heat stress, and biodiversity conservation. 

References 
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5 NEORSD, About Project Clean Lake, 2017 
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CLEVELAND 

PHILADELPHIA 

DETROIT 

fig. 14 

Section Diagrams of City Water Management Plans 

The level of investment that each of these cities is dedicating 
to their storm-water management infrastructure has the 
potential to transform their urban landscapes on every scale. 
Cleveland’s tunnel project misses these opportunities. 

Image by Author 
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Site Selection and Exploration 

Once I believed that further research alone could no longer push the project 

forward it was time to plan my method of exploration of Cleveland itself. 

This became a critical step in how I was going to organize the rest of the 

project. The first step in this planning stage was to prioritize specific sites 

in Cleveland to plan my visits around. Citing concerns brought up by the 

Cleveland Tree Plan and Cleveland Neighborhood Progress.1 A matrix 

was constructed in order to start to quantify the benefits of green and gray 

interventions situated in different site typologies in Cleveland. Green, gray, 

and hybrid infrastructure interventions, are each situated within city center, 

postindustrial, high density, and low density residential site typologies to 

compare the effects each would have on different sites. This matrix will 

serve as a tool for site selection and deciding what types of interventions 

might be most successful on those sites. 

ASPECT 

WATER QUALITY BENEFITS 
AIR QUALITY BENEFITS 
HEAT STRESS MEDIATION 
ECOSYSTEM SERVICES 
BIODIVERSITY CONSERVATION 
PEDAGOGIC OPPORTUNITIES 
RECREATION POTENTIAL 

LEVELS OF OCCUPANCY 
CONSTRUCTION IMPACT 
REVERSIBILITY & FLEXIBILITY 
LONG-TERM DURABILITY 
STORMWATER RELIABILITY 
VOLUMETRIC CAPACITY 
INITIAL COST 
MAINTENANCE COST 
PROPERTY VALUE GAIN 
PUBLIC PROJECT 
COMMUNITY PROJECT 

CITY CENTER 

GREEN GRAY HYBRID 

MEDIUM MEDIUM HIGH 

HIGH LOW HIGH 

HIGH LOW HIGH 

MEDIUM MEDIUM HIGH 

MEDIUM LOW MEDIUM 

HIGH LOW HIGH 

HIGH MEDIUM HIGH 

HIGH HIGH HIGH 

MEDIUM HIGH MEDIUM 

HIGH LOW MEDIUM 

LOW HIGH MEDIUM 

MEDIUM HIGH HIGH 

LOW HIGH MEDIUM 

LOW HIGH MEDIUM 

HIGH LOW MEDIUM 

MEDIUM LOW MEDIUM 

LOW HIGH MEDIUM 

LOW LOW LOW 

POST INDUSTRIAL 

GREEN GRAY HYBRID 

HIGH MEDIUM HIGH 

HIGH LOW HIGH 

MEDIUM LOW MEDIUM 

MEDIUM MEDIUM HIGH 

HIGH LOW HIGH 

MEDIUM LOW MEDIUM 

HIGH LOW HIGH 

MEDIUM LOW MEDIUM 

LOW MEDIUM LOW 

HIGH MEDIUM HIGH 

MEDIUM HIGH HIGH 

MEDIUM HIGH HIGH 

LOW HIGH MEDIUM 

LOW HIGH MEDIUM 

HIGH LOW MEDIUM 

MEDIUM LOW MEDIUM 

HIGH HIGH HIGH 

LOW LOW LOW 

HIGH DENSITY 
HOUSING 

GREEN GRAY HYBRID 

MEDIUM MEDIUM HIGH 

HIGH LOW HIGH 

HIGH LOW HIGH 

MEDIUM MEDIUM HIGH 

MEDIUM LOW MEDIUM 

HIGH LOW HIGH 

HIGH LOW HIGH 

HIGH MEDIUM HIGH 

MEDIUM HIGH MEDIUM 

HIGH LOW MEDIUM 

MEDIUM HIGH MEDIUM 

MEDIUM HIGH HIGH 

LOW HIGH MEDIUM 

LOW HIGH MEDIUM 

HIGH LOW MEDIUM 

HIGH LOW HIGH 

HIGH MEDIUM HIGH 

HIGH MEDIUM HIGH 

LOW DENSITY 
RESIDENTIAL 

GREEN GRAY HYBRID 

HIGH LOW HIGH 

HIGH LOW HIGH 

MEDIUM LOW MEDIUM 

HIGH LOW HIGH 

HIGH LOW HIGH 

MEDIUM LOW MEDIUM 

MEDIUM LOW MEDIUM 

MEDIUM LOW MEDIUM 

LOW HIGH LOW 

HIGH LOW HIGH 

MEDIUM HIGH HIGH 

HIGH HIGH HIGH 

LOW HIGH MEDIUM 

LOW HIGH MEDIUM 

HIGH LOW MEDIUM 

HIGH LOW HIGH 

MEDIUM MEDIUM MEDIUM 

HIGH LOW HIGH 

fig. 15 

Infrastructure Value Matrix 

This matrix starts to 
quantify the benefits 
of green and gray 
interventions situated in 
different site typologies in 
Cleveland. 

Image by Author 
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A suitability map, generated from the values outlined in this matrix, helped 

to identify areas that could most benefit from a green intervention either as 

an individual project or a modification of an existing or planned gray system 

on site. This map focuses on: 

• Industrial Zoning as areas of high ecological concern that could benefit 

from green infrastructure as a mitigation strategy to reduce their impact 

on the surrounding ecology. 

• Steep Topography that exacerbates the issues brought on by high 

volumes of storm-water runoff. However, these areas could be taken 

advantage of as a natural and preexisting point for storm-water collection. 

• Low Income Neighborhoods that currently lack quality green spaces 

and are often situated in undesirable areas of the city where other 

ecological concerns such as industrial runoff, poor air quality, and 

heat island effect ultimately decrease the quality of life and health for 

residents. Also, resident ownership of buildings or property in these 

neighborhoods is low in many cases, often leaving residents with little to 

no options to improve the neighborhoods themselves. 

• Vacant or Underdeveloped Lots provide opportunities for future 

infrastructure development.  Devolving these lots with green or hybrid 

interventions can help to fill gaps in communities as well as provide 

valuable public amenities. 
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STEEP TOPOGRAPHY 
AREA OF ECOLOGICAL CONCERN 
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EXISTING PARK SPACE 
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SCRANTON FLATS 
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FUTURE TUNNEL PROJECT 
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EXISTING USABLE INFRASTRUCTURE 
ADJACENT TO GREAT LAKES BREWERY DEVELOPMENT 
CSO OUTLET LOCATION 
STEEP TOPOGRAPHY 
AREA OF ECOLOGICAL CONCERN 

SLAVIC VILLAGE 
LOW DENSITY NEIGHBORHOOD 
HIGH POVERTY RATE 
FUTURE TUNNEL PROJECT 
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UNDERDEVELOPED PARK / GREEN SPACE 
RESIDENT INTEREST / INVOLVEMENT 
HIGH STORMWATER RUNOFF VOLUME 
STEEP TOPOGRAPHY 
AREA OF ECOLOGICAL CONCERN 

fig. 16 

Site Suitability Map 

Generated from the 
values outlined in fig. 
15, this map helped to 
identify areas that could 
most benefit from a green 
intervention either as an 
individual project or a 
modification of an existing 
or planned gray system 
on site. 

Image by Author 
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• Future Tunnel Construction means that those sites are going to see 

construction in the future under Cleveland’s current plan as well as 

mark areas that need further storm-water management infrastructure 

anyway. These areas could benefit from a green approach or a hybrid 

approach that incorporates the tunnel investments in these areas in a 

more meaningful way. 

• The Cleveland Tree Plan outlines all of the sites called out in the suitability 

map as areas of high ecological concern for the city of Cleveland. 

After the suitability map was created five different sites throughout Cleveland 

stood out as having most or all of the conditions outlined above.  There are 

many more areas throughout the city that could be called out as meeting the 

outlined criteria but for the sake of avoiding redundancies and maintaining 

a reasonable selection of sites for the scope of the project, if several sites 

shared similar conditions and neighborhood typologies only one was 

selected for further exploration. 

With the areas of interest selected the next step was to develop a methodology 

of exploration while in Cleveland. For my first trip to Cleveland my strategy 

was influenced by and article by Sean Burkholder and Karen Lutsky titled, 

Curious Methods. I didn’t want to outline what I wanted to find or what I was 

even going to look for in order to avoid ‘extracting’ meaning from the site but 

to just go and see what stands out in my first on the ground impression. If I 

came to the site with a predetermined set of tools to collect specific kinds of 

data, those tools would inevitably be a lens in which I see the site through 
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and the goal of this trip was just to see the site. Burkholder and Lutsky 

describe their process in this way: 

“We didn’t come here to extract meaning but to ask questions, 
to probe the environment. We came to meet the mud, not 
as a thing, but as a material condition. Like so many other 
design fields, landscape architecture is increasingly mediated 
by digital tools and data layers, and its practitioners often 
struggle to stay in touch with material realities. The more we 
rely on maps and satellite images, the harder it is to see past 
generalizations about the site.”2 

Approaching visiting the site in this way began to reshape the project in a 

much more significant way than I realized at the time of the trip. By resisting 

the traditional practices of site documentation and data collection I also tried 

pulling myself away from the ‘problem-solving’ mentality of a professional. 

When I visited these sites without constantly projecting my design ideas 

that I developed when starting this project, I was able to recognize new 

actors on the site and reprioritize existing ones. 

When visiting the five sites selected through the suitability map, two of the 

five stood out as having a much deeper complexity of issues than I had 

gathered throughout the research phase of the project. 
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fig. 17 

Panorama of 
Old River Road 

The Old River Public 
Housing is directly 
adjacent to this 
industrial stone storage 
site, causing air and 
water quality in the 
neighborhood to suffer. 
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fig. 18 

View from Old 
Riving Housing 

View and access to the 
water are completely 

cut-off by the adjacent 
industrial site. 

Image by Author 

fig. 19 

Quality of Water  on Old 
River Housing Site 

Water on site has turned a 
milky grayish-brown color 

due to run-off from the 
adjacent industrial site. 

Image by Author 

Old River Public Housing 

As soon as I arrived at the site I was alarmed by the pungent smell of 

garbage. There were dumpsters lining the streets, some overflowing, that 

filled the air with a sour, rotting odor. As the wind picked up blowing across 

the lake the smell of garbage was amplified and mixed with the smell of oil 
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and stone blowing off of the industrial stone site directly adjacent to the north 

end of the neighborhood.  This industrial site cuts of the neighborhoods 

view and physical access to the water.  The road leading to the entrance to 

the industrial site has been chewed up by the large trucks coming to pick 

up stone on a regular basis. The large cracks and potholes are filled with a 

milky gray water running off of the industrial site. 

The steep downhill topography running into the neighborhood with the poor 

conditions of the roads has created extremely poor conditions during rainfall 

events. Even after a week without rain, the site is still full of puddles and 

water unable to drain off of the site. This standing water mixed with the 

garbage and industrial runoff creates a public health and ecological hazard 

that was not clear at all before visiting the site in person. 

fig. 20 

Condition of 
Old River Road 

The constant industrial 
traffic on this road has 
torn up the road to the 
point that water can no 
longer drain off of the site. 

Image by Author 

26 



 

 

 

fig. 21 

Tunnel Staging Area 

This is a future staging 
area for a tunnel that will 

run underneath Slavic 
Village.  This construction 

site is kicking up dust 
affecting air quality in the 

surrounding area. 

Image by Author 

Slavic Village 

I arrived at Slavic Village through the Morgan Run Trail. The trail featured 

an odd juxtaposition of a newly restored nature preservation on one side 

and a mix of running and abandoned industrial buildings on the other.  This 

was the case until the trail opened up into Slavic Village and the nature 

preserve on my right was replaced with a large postindustrial area now under 

construction. This construction is the staging area for one of the NEORSD’s 

tunnels that will run under Slavic Village.  On this breezy day, with the piles 

of sand and dirt on the site being blown into the air, the air on this part of 

the trail was hazy and you could feel the dust as you breathe. There were 

was no longer any heavy vegetation on either side of the trail, leaving the 

houses on this end of the neighborhood exposed to the dust blowing off 
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of the construction site. These houses were covered in a generous layer 

of grime, fading their original color and covering the glass of the windows. 

Although I visited the site in the middle of the summer none of the windows 

were open on this end of the neighborhood.  It appeared that the roads in 

the neighborhood had not been maintained well.  Similar to the Old River 

neighborhood, water was sitting in the streets after six days without rain. 

Here the water was dark, seemingly mixed with oil and asphalt from the 

crumbling streets and surrounding industry, as well as the sand being blown 

into the neighborhood from the adjacent construction. 
fig. 22 

Collage of Slavic Village 

This image collages 
the conditions of Slavic 
Village housefronts 
as well as calls out 
the alarming amount 
of vacant land in the 
neighborhood. 

Image by Author 
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What stood out the most on my initial visit to Slavic Village was issue of 

vacancy.  There were huge areas of the neighborhood were houses were just 

missing. Looking at historical maps of Slavic Village it was clear that there 

were once houses here that were knocked down during the decline of the 

neighborhood. These multi-house lots now just lay empty, overgrown, and 

full of trash and debris.  Pieces of this once thriving neighborhood are now 

fig. 23 & 24 

Vacant  Lots Where 
Houses Once Stood 

Green infrastructure 
interventions have the 
potential to transform 

Slavic Village by taking 
advantage of the 

abundance of vacant 
sites throughout the 

neighborhood. 

Image by Author 
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literally missing.  While I was here I saw this vacancy as a huge problem for 

the neighborhood but also presenting an opportunity for places to start in its 

revitalization. The vacant lots could become places for green infrastructure 

intervention with minimal disruption to the people living there. They could 

also be used for community gardens, park spaces, art instillations, or 

countless other amenities for the community.  It is the current public health 

and ecological concerns of Slavic Village, as well as the huge potential for 

positive transformation of the neighborhood that made me focus on Slavic 

Village as the project moved forward.  

Bike Trip and Water Collection 

Informed from what I found on my first trip to Cleveland I began preparing for 

my second visit with the intention of documenting the ecological properties 

of the site that I could not find through traditional research. I created a 

route that started in Downtown Cleveland, ran down into The Flats including 

Settlers Landing and the Scranton Peninsula, then came back up to go 

through Irishtown Bend before heading to the Old River Public Housing. 

I planned to stop and focus on the Old River Public Housing site and the 

Slavic Village neighborhood on this visit. Between the Old River site and 

Slavic Village my route took me back through Downtown Cleveland, and 

along the Industrial Valley. I had planned to make fifty stops in total on this 

trip, collecting weather data, photographic ground conditions at each stop 

(especially where water was present), and noting any phenomenological 

experiences that help describe the conditions on the site. 
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There were two intended products from this trip. One was a photographic 

matrix documenting ground conditions throughout Cleveland. Existing 

ecological or zoning data did not show the extent to which industrial 

adjacencies to residential neighborhoods were affecting those communities. 

The roles of industry, contrasting zoning adjacencies, construction projects 

(including tunnel staging areas), poor neighborhood maintenance, and 

several other factors, were not coming through on existing mapping 

information. The photographic matrix seeks to document these conditions 

in a more personal, on the ground way to help viewers unfamiliar with these 

sites, better understand what is going on. 
fig. 25 

Photographic Matrix 

This matrix was created 
by taking a picture of the 
ground condition at each 

stop of my bike trip. It 
seeks to document the 

site conditions in a more 
personal way. 

Image by Author 
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fig. 26 

Enlargement of Photo 
Matrix: Old River Housing 

Image by Author 

The second product was a collection of physical water samples from each 

stop on the trip. The samples were collected by hand by stirring up water 

sources such as puddles or the shallow banks of the Cuyahoga River and 

then the glass vials were dipped into the water. In the few locations where 

water sources were more difficult to find a vial was attached to a clamp and 

fishing line and lowered directly into a storm drain where it was allowed to 

settle at the bottom and collect the sample this way (note: this only had 
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fig. 27 

Enlargement of Photo 
Matrix: Slavic Village 

Image by Author 

to be done a couple of times as there were usually ample areas of poor 

drainage and puddles on site despite it not raining in Cleveland for a week 

prior to my visit). If my project was going to take a position of, “traditional 

site documentation does not do enough to represent the multiplicity of 

complex relationships happening in a neighborhood, or even at smaller site 

scale,” I would need to find ways of representing the issue of storm-water 

management in a non-traditional, more personal way.  I hope to do this 

through the collection and later composition of actual water samples from 

33 



fig. 28 

Water Sample Model 

This model helps to give 
context to the water 
conditions found along the 
bike trip route. 

Image by Author 
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the sites and neighborhoods I’m talking about.  My hope is that by bringing a 

piece of the site to the viewer, in this case water, that someone could begin 

to understand what is happening on these sites and gain a deeper sense of 

place before having to go there. 

The resulting water sample model gives context to the water conditions 

found along the bike trip route. This model along with its corresponding 

section diagrams helps to contextualize the site in a way that could not 

be achieved through a planer map alone.  The water sample answers the 

‘what’ question of the site, showing the viewer what water conditions exist 

on the site now. The corresponding section diagrams try to explain the 

‘why,’ and show the surrounding actors of the site causing the water to be 

in good or poor condition. 

fig. 29 

Bike Trip Section 
Diagrams 

These diagrams show the 
on site conditions to help 
further contextualize the 
water samples collected 

on the bike route. 

Image by Author 
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fig. 30 

Water Sample Model 
(Worm’s-Eye View) 

This view of the 
model starts to show 
the potential impact 
that a larger scale 
installation could have 
in communicating these 
storm-water concerns. 

Image by Author 

This bike trip and the resulting model and drawings were my first attempt 

at breaking away from traditional site documentation.  I think there’s a 

difference between hearing the argument for addressing industrial run-off 

or looking at these problematic adjacencies on a zoning map, and actually 

seeing what is flowing down the streets of these neighborhoods and then 

sitting on the sites almost indefinitely due to poor drainage. I think it’s 

especially productive to compare these samples to those collected in areas 

with relatively, much more green space, and any area where storm-water 

has a bit of vegetation to flow through on its way downhill. You could look 

at Irishtown bend which is directly downhill of at least two construction sites 

and several pockets of the site serve as pseudo garbage dumps but it is 

heavily overgrown with vegetation and the water is almost completely clear. 
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fig. 31 

Water Sample Model 
(Perspective View) 

Image by Author 

Through my attempts of trying to paint a more compressive picture of the 

issues on these sites, my project has become one of representation and the 

synthesis of information at this point. The final part of the project was now to 

begin to synthesis the information we have from the many parties involved 

on these sites already, as well as to input new information discovered 

through more personal exploration and data collection to create a more 

comprehensive representation of the storm-water management issues in 

Cleveland. I found Slavic Village as the strongest case study to do this. 

References 

1 Davey Resource Group, Cleveland Tree Plan, 2015 
2 Lutsky and Burkholder, 2017 
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Slavic Village 

Whereas the first model deals with the city wide issue and focuses on the 

water itself, this second model of a neighborhood in Slavic Village was built 

with the intention of telling the story of the neighborhood.  Slavic Village 

was put on a national stage in 2007 as the center of the foreclosure crisis, 

recording more foreclosures than any other zip-code in the country. The 

neighborhood has since seen dramatic spikes in property crime, violent 

crime, and prostitution attributed the increased number gangs and drug 

dealers taking advantage of the foreclosure situation.1 On top of this, Slavic 

Village’s direct adjacency to Cleveland’s Industrial Valley causes it to have 

some of the poorest air quality of residential neighborhoods in the city and is 

sited as being an area with a heat island effect similar to that of Downtown 
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fig. 32 

Housefront in Slavic 
Village highlights 
concerns of its residents 
beyond what’s discussed 
in the scope of this 
project. 

Image by Author 



 

fig. 33 

Slavic Village Model 

This model was built 
with the goal of telling a 

more complete story of 
what has happened in 

Slavic Village.  It tries to 
represent the issues of 
vacancy, neighborhood 

isolation, air quality, and 
water quality. 

Image by Author 
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fig. 34 

Slavic Village Model 

This breakdown of Slavic 
Village Model highlights 
how different areas of 
the neighborhood are 
affected by the adjacent 
construction and industrial 
sites. 

Image by Author 
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fig. 35 

With the construction 
site being set up for the 

tunnel staging area in the 
background, dust is blown 
across the site and down 

these streets. 

Image by Author 

Cleveland, despite its low density housing typology.2  In the original consent 

agreement between the Sewer District and the city, there were several green 

infrastructure projects planned for the neighborhood.3  However, after the 

first one was completed and a second started the Sewer District stated that 

it no longer plans to invest in these types of projects moving forward.4  They 

are however moving forward with the tunnel construction whose staging 

area is directly uphill of this neighborhood and the resulting sand and dust 

now leaves a layer of grime on many of the houses within a few blocks of 

construction. Walking through the neighborhood you can see the cloud of 

dust blowing off of the site. Being downhill of this construction site as well as 

between the Industrial Valley on one side and a commercial area featuring 

several automotive related businesses on the other clearly impacts the air 

and water quality on the site. This model layers those issues in an attempt 

to illustrate just how much more complex the conversation of investment 

needs to be beyond a cost analysis by the Sewer District. The cost of green 

infrastructure in a neighborhood with this much vacant land is comparable 
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fig. 36 

Slavic Village Model 

The voids in the model 
represent the voids left in 
the neighborhood by the 
demolition of homes and 
large vacant lots. 

Image by Author 

to that or gray infrastructure but could also dramatically increase air quality, 

water quality, heat island effect, property value, provide a buffer between 

homes and the Industrial Valley, provide new green space for residents, 

and the subsequent investment in the neighborhood could help to address 

the pressing crime and drug concerns the neighborhood is suffering from. 

None of which the Sewer District is accounting for in their cost analysis 

argument.4 This model was built with the intent of highlighting each of these 

issues. The voids in the model are all vacant land where homes used to be 

and now lay empty and unused. These areas in the neighborhood really 

do read as voids when you are there, with unkempt lawns and garbage 

as the only things occupying the space.  I think when you see just how 

much of this once thriving neighborhood is now quite literally missing; you 

see what I think is the greatest call for investment into the neighborhood. 
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fig. 37 

Water Sample Model 
(Focused on Slavic 

Village) 

The Water Sample Model 
helps show the condition 

of the water in Slavic 
Village after running off of 
construction or industrial 

zones. 

Image by Author 

Water was left on the model and was allowed to warp the model itself in the 

same locations as standing water on the site was found with run-off from 

the tunnel construction project and surrounding industrial or commercial 

programs. Sand and dust was placed on the model in the same area as the 

tunnel construction site and blown across the model to represent the dust 

blowing across the neighborhood and coating adjacent houses.  These two 

moves illustrate the existing ecological hazards that exist of the site and 

are being ignored or exacerbated by the tunnel construction strategy. The 
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fig. 38 

Model Process Photo 

Water was painted on 
at high points in the 
topography and the model 
was placed on an angle to 
let that water flow across 
the model. 

Image by Author 

model has been divided into three pieces to illustrate the boundaries put 

up around the site by the vacancy along Broadway and the highway on the 

west side of the neighborhood. The Morgan Run Train once connected 

Slavic Village under the highway and all the way down to the Cuyahoga, 

however that connection has since been cut off through the selling of the 

land west of the Willow Freeway to industry (that land is now back for sale). 

Broadway used to be a center of commerce and a corridor from Slavic 

Village to Downtown however the commercial properties along this avenue 

suffered the same fate as the rest of Slavic Village during the foreclosure 

crisis. Parts of Broadway closer to Downtown have experienced some 

revitalization in recent years however that investment has not made it to 

Slavic Village in the same capacity.  Everything mentioned thus far have 

been issues that you really get a sense of while walking around on the site, 
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fig. 39 

Model Process Photo 

Image by Author 

I also wanted to call out the issues you can’t see on the surface such as 

the political discourse and social concerns communicated through media 

outlets and community organizations. Articles and documents form a web 

of information that lies under the surface of the model but are visible through 

the voids in the site. My hope for the viewer is that this model begins to 

express the true complexity of these issues, and that the current investment 

strategy for this neighborhood only considers a shallow two-dimensional 

perspective. 

References 

1 Smith, 2013
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3 NEORSD, Green Infrastructure Plan, 2012
4 Atassi and Tobias, 2014 
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Final Review and Reflection 

Reflection on how the Project Changed 

The goals of this project have changed rather drastically from when the project 

began a year ago.  The shift from a design project to one of communication 

was a point the reviewers wanted to discuss further, especially to clarify 

when and why these shifts in thinking happened. As I tried to expand on 

in this book the most significant shifts in thinking came after the two visits 

to Cleveland. The different readings of the site from traditional research 

to personal exploration became a more interesting project to take on then 

to propose an actual design intervention.  The exploration of the site led 

me to believe that there is a critical missing step between the issues and 

a proposed solution. The idea of finding a new role of the architect as 

a synthesizer of information between different professions to create new 

connections and ideas became more exciting to me. By redesigning our 

approach to work across multiple disciplines, hopefully we can start to design 

more comprehensive solutions that can better address these multifaceted 

issues. 

Potential Futures of the Project 

The project as a communication device has been an experiment and it still 

is in an experimental phase. Given more time, more pieces could be built, 

new methodologies of site documentation created, and new ways to view 
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the site could be discovered.  It is hard to say for sure the direction this 

project would eventually take because thus far the project has very much 

taken on the mentality of limited planning and learning from the last thing 

that happened. As of right now, I think further experimentation is needed. 

The complexities of these sites could be represented in dozens of ways in 

my mind and if the project had more people get involved the possibilities of 

communication could be countless.  Once a method of communication and 

representation is established that resonates across several professional 

disciplines while still easily readable by the average resident of these 

communities I could call this phase of the experiment a success (while 

never truly being over). The next phase of the project could take the form 

of an art installation or public art piece, video, fliers, etc. I don’t think how 

the project manifests itself in the end is important as long as it rigorous in 

its methodology of development and challenges our current perceptions of 

these issues. The creation of conflict and dialogue between the traditional 

storm-water or infrastructure practices and a new, more comprehensive 

approach would be provocative enough to call the project a success. 

An Experiential Evolution 

Where I believe my experimentation in representing the complexities on the 

site falls short is in capturing the sensorial experiences of the site.  It wasn’t 

until my personal exploration of the site that I had my shift in thinking about 

how we approach these sites so I need to strive to portray those personal 

discoveries in my representations.  I attempted to do this by collecting 

artifacts from my visits (water samples) and by conveying the atmosphere 
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 of the site through model. However, while my representations were now 

three dimensional, they still remained planar in nature.  I believe creating 

more experiential and enveloping experiences is the next evolutionary 

stage of this project. I should strive to have the viewer experience the same 

self-realization while experiencing the project, as I had on the site when 

developing the project. 

Closing Thoughts 

I believe that point of this project is that after my year and half exploration 

of these conditions in Cleveland, I still know that I do not fully understand 

all the interconnectivity and nuances of this debate.  My goal for this project 

has become to synthesize the information we have from the many parties 

involved as well as to input new information discovered through more 

personal exploration and data collection to create a more comprehensive 

representation of the storm-water management issues in Cleveland. I also 

want to represent the potential for a change in neighborhoods like Slavic 

Village that could transform the city for the better if we address these issues 

in a different way.  

If you divide $3.2 Billion by the population of the City of Cleveland, this 

investment represents approximately $8,300 per person. With that kind 

of investment in a city I think we owe it to the residents living there to 

explore more integrated strategies that better synthesize all the available 

information and make better decisions considering all that information.  

think the role of the architect is to help synthesis that information in a way 
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that is understandable by multiple professions and the residents of these 

communities.  I believe that when these new connections are drawn and 

can be discussed on the same level by residents, community leaders, 

engineers, and design professionals we can approach issues like storm-

water management with strategies that maximize the investment of the city. 
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