
   

Like many older industrial cities, Cleveland, Ohio has experienced a dramatic decline in population and a 
corresponding rise in vacant properties. In order to address this fundamental imbalance between supply and 
demand, cities across the country, and particularly in the former industrial strongholds of the midwest and 
northeast, have been demolishing housing at unprecendented rates. In Cleveland alone, there are estimated to be 
more than 8,000 homes in vacant and deteriorated condition. This number is growing due to the on-going effects 
of the foreclosure crisis. The City demolishes 1,000 homes in a typical year. 

Large-scale demolition programs represent a tremendous loss of embodied energy. The BioCellar initiative 
proposes to salvage the most valuable part of a derelict house–it’s masonry foundation. An existing foundation wall, 
surrounded by earth, is an insulated container that can store energy and serve a variety of productive functions 
such as green houses, solar collectors, aquaculture facilities, stormwater filtration, and other new uses. 

Vacant houses slated for deconstruction are ideal candidates for retrofit to BioCellars. The architectural shell of 
the BioCellar is the partially deconstructed housing unit with an added solar envelop. The new environment 
becomes habitat for living systems designed to provide beneficial ecosystem services. These include 
growing food and specialty medicinal plants, water purification and soil detoxification, nutrient cycling and 
pollination, plus cultural benefits such as recreation and aesthetics. The BioCellar is architecture plus 
biology to yield mini-economic units. Solar energy is the driving force.

Specific uses for a BioCellar would be neighborhood-based and flexible. In neighborhoods 
where community gardens or urban farms exist, one or more BioCellars could 
be developed as greenhouses that would extend the growing season for local 
agriculture. In other neighborhoods, a BioCellar could function as a solar 
collector, providing energy to neighboring property owners through a 
co-operative agreement. Local entrepreneurs could use BioCellars for 
fish farming, growing hydroponic lettuce, or raising mushrooms. 
The range of uses could be adapted to market conditions and 
neighborhood priorities.
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The growth of Cleveland was driven by heavy industry and heavy infrastructure, but it could not have played out as it did without a 
corresponding industrialization and infrastructuralization of housing.

Housing was industrialized by concentrating on a narrow range of standardized models and targeting them to a preponderant mass market. 
In the working and lower middle class tracts of Cleveland, this meant a repetitive pattern of free-standing single- and two-family frame houses 
intended for nuclear families. Privately developed in tracts along the city’s streetcar lines, this housing infrastructure forms the basic fabric of the 
city and anticipates the suburban landscape created by the post-war housing industry.

This housing infrastructure facilitated explosive growth, but the resulting monocultures—of family and housing types, and even of vegetation—
made the city particularly vulnerable to change. After a half-century of growth came a half-century of continuous population decline and 
accelerating vacancy. This created an environment that would be especially vulnerable to a crisis like the real estate meltdown of the last few 
years. Large areas of the city are now threatened with virtual extinction.

In this context, diversity is essential to creating a system that can survive under continued tough conditions. This project proposes a new set 
of uses for the fundamental building block of the city’s housing infrastructure, diversifying its functions and using it to house new programs and 
even new species that will catalyze sustainable change.  

The biocellar infrastructure plugs into the legacy infrastructure of property divisions and building footprints, but it provides a tool for finding 
localized solutions to problems that affect the health and welfare of the entire city. This result is an open network architecture in which 
diversity can be fostered, bringing new (mostly non-human) residents into the city and providing unexpected and potentially game-changing 
opportunities for the residents who remain in the challenging environment created by chronic vacancy and disinvestment. Compared to 
the centralized urban “utlilities” of the industrial era, this is  a “both/and” infrastructure that solves multiple problems and is socially and 
environmentally sustainable.

Finally, this is a visible infrastructure that brings systems vital to the health of the city right into its neighborhoods. While traditional infrastructures 
are centrally governed and strive to be functionally invisible—you flush and never have to think about where it goes—this infrastructure 
engages curiosity and becomes part of an education in the fact of interdependency and the need for bio-diversity and social engagement.

BIOCELLAR AS INFRASTRUCTURE
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Era 
Mid-Late 1800s

Early 1900s

Mid-1900s

Late 1900s

2000+

Growth Issue
Public health and welfare
Industrialization
Energy
Automobiles
Food Production (Dust Bowl)
Communication
Energy
Pollution
Mass Communication
Garbage
Flooding
Information Management
Sprawl, globalization
Vacant housing
Urban food desert s
Housing monoculture

Infrastructure Solutions 
Sanitation, hospitals, parks, schools
Planned communities, company towns
Coal, oil, gas, electricity
Roads
Crop rotation, agricultural practices
Radio, telephone
Hydro and nuclear power
Air/water/sewage treatment
Television
Recycling
Storm water management, detention
Computers/internet
Sound land use, smart growth
Adaptive reuse/land reutilization
Local greenhouse network
Diversity through infrastructure 

Items shown in red 
are added to the 
History of American 
Infrastructure chart by 
Karen S. Williamson, 
Growing with Green 
Infrastructure, Heritage 
Conservancy, 2003.
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VACANT HOMES IN VARIED CONTEXTS

single vacancy within existing 
residential context

higher number of vacancy 
near urban institution

vacancy near parks or green 
space network

vacancy surrounding existing 
neighborhood parks

vacancy near abandoned 
infrastructure

corner vacancy

BioCellars address infrastructure needs at the neighborhood, municipal, and 
regional scales. A BioCellar is a core unit of energy—a warm box insulated by 
the ground. Each unit is to be locally attuned and responsive to the changing 
needs of a changing city. Each BioCellar contains several inter-related systems 
and a diversity of biological function. The combinations of uses are limitless. 

BioCellars form a decentralized and distributed infrastructure network across a 
city or region. A BioCellar can be a stand-alone feature or clustered in groups 
to address a larger, more complex community need. A nodal BioCellar can 
be created and maintained in response to an individual need–for example a 
greenhouse to grow food for one household. Or a BioCellar can be developed in 
a collaborative way, as when several neighbors come together to develop a solar 
cell that supplies shared energy to their houses. Looped systems bring materials or 
energy into a BioCellar, perform a process, and then distribute the outcome.

SYSTEM STRUCTURE

USES

PROXIMATE GEOGRAPHIES
BioCellars complement existing infrastructure, rather than replace it, so the uses 
and structure of a BioCellar must be heterogeneous and site-specific. A BioCellar 
at the top of a bluff will function differently than one at the edge of a river. 
Demographics, existing land use patterns, economic opportunities, and beneficial 
proximity will determine the use of each BioCellar and the functions of the system.

proximity to retail, residential 
and main traffic arteries

vacancy close to extreme 
elevation change and water
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Ecosystem

Information / Education

Transportation Energy

PRODUCTION
Green house
Chicken coop/hatchery
Fish farm
Livestock Barn
Mushroom Farm
Citrus production
STORAGE
Canning, drying, preservation
Root Cellar, natural cold storage

Composting station
Fish breeding for releasing in the river
Permaculture
Soil treatment 

AMENITY
Social Service Center 
Cemetery
Animal Shelter- APL
Community Supported Agriculture 
(CSA) food storage
Communal lawn equipment storage
Religious space / gathering space
Community storage facility
Laundromat 
Community kitchen, bakery
HOUSING
Artist studio
Scattered site homeless shelter
RECREATION
Micro-sauna and spa
Swimming Pool
Brewery / Gastro Pub / nightclub

Business Incubator
Research facility
Medicinal plant garden
Student agriculture student housing

Bus shelter
Bike Storage Station
Trailhead for Rails-to-Trails

WASTE WATER
Living Machine (biological treatment 
plant)
Series of connected water treatment 
tanks
Anaerobic Digestors
STORMWATER
Stormwater detention
Groundwater recharge
Steelhead trout nursery and stormwater 
filtration
PURIFICATION
De-salination plant

Solar cell
Algae electricity production
Fuel cell station

USES

PROXIMATE GEOGRAPHIES

SYSTEM STRUCTURE

Vacancy

Development /
Non-Development Zone

Lake/River Greenway

Institution

NodalCollaborative Directed Path Repeating Loop 

Transportation
Infrastructure

BIOCELLAR MATRIX

Food CommunityWater
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GEOGRAPHIES SYSTEM STRUCTUREUSES

This model is loosely based on Bill McDonough’s 
Triple-E model for sustainable businesses. Thinking 
of economy, equity, and ecology together allows 
a project to make profit to sustain itself, while 
improving environment and enhancing equity. The 
BioCellar projects need to take this model into 
consideration while determining the best use for a 
particular vacant home.

For example, if a fish hatchery is considered as 
a BioCellar use, it is important that this hatchery 
involves the local residents (as employees, end-
users, etc.) and takes into consideration how the 
business is contributing to the community. It is 
also vital that it is sustanable, by making use of 
stormwater from the neighborhood, incorporating 
an effective water purification and re-use plan, etc. At 
the same time, if there is a community use proposed 
for a BioCellar in a beighborhood, it needs to take 
ecological factors into considerations, as well as the 
viability of the use, and its funding and maintenance.

Below are some examples of different scenarios that the BioCellar may be adapted to:: 

1 Greenhouse co-op    Sun exposure     Collaborative
 Solar cells    6-8 vacant homes on the same block
 Fish production

The scarcity of locally-grown organic food in Cleveland’s inner city neighborhoods makes a very good argument for using the vacant land and homes to 
grow food that is distributed within walking distance of its production. The goal of these FoodCellars would be to build a series of greenhouses, aquaponic 
systems to grow food, employ local residents, and educate adults and students in sustainability.

2 Healing hut     Sun exposure     Nodal
 (Medicinal plant garden / Micro-sauna) Single vacancy home

The health benefits of sauna include de-toxification, stress reduction and social interaction. This sauna can become a community asset especially  in 
neighborhoods that view such activities as recreation for the affluent. The herb garden can supply ethnic and/or medicinal herbs to the local neighborhoods.

 

ECOLOGY
Ecosystem Restoration
Diversity /  Resilience
Integrate Cyclical Processes

EQUITY
Encourage Diversity
Effectiveness over Efficiency
Locally Attuned & Responsive

BioCellar

ECONOMY
% Local Production
Job Creation
Restabilize Neighborhoods
Decentralized and Distributed

4 Fish breeding for the river   Near the Cuyahoga river    Repeating loop
 Stormwater management   Two/three adjacent vacant homes

Cleveland’s Cuyahoga river has suffered massive depletion with respect to the biodiversity of its fish habitats. The BioCellar could serve as a safe holding groud 
for breeding fish that could then be relased into the river. The stormwater from the neighborhood roofs, and rainwater barrels can be filtered and then used 
for the tanks.      

3 Composting facility    Residential neighborhood    Nodal
 Soil production
 Methane production

With all the focus on local food production in Ohio, it is imperative to have access to good, nutrient rich soil. The BioCellar can work as a perfect facility, 
educating the residents on composting, to make sustainable living as a part of life, while producing rich soil and methane at the same time.  

5 Community kitchen   Grandparent/grandchildren households  Collaborative
 Playground    Vacant land next to the BioCellar lot
 Vegetable garden 

Cleveland’s inner city neighborhoods have a high volume of intergenerational households where the grandparents have custody of the grandkids. In such 
neighborhoods, it is important to have a well-knit community atmosphere. The BioCellar in this case can serve a more community-based use where it can 
encourage cooking meals together, while the adults can keep a watch on the grandkids.      

6 Livestock barn    Adjacent vacant land    Nodal
With the recent chicken and bees ordinance passed by the City of Cleveland, it is only a matter of time before other livestock is allowed in the city limits. 
There are various cases in the city where an entire block is almost vacant with the leftover home or two slated for demolition. Such scenarios would be perfect 
for raising livestock makign use of the vacant land for grazing.
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Greenhouses
Fish production
Solar cells
Poultryfood

Hello Mr. Evans! Mr. Sandler 
is looking for you at the 
greenhouse.

Thanks, Sandra. I 
was just heading 
that way. The 
tomatoes are great 
this year.

Yep. Mom just asked me to pick some up!

We need to supply a bunch to the Little 
Italy Festival this year. You should come to 
see the bocci ball tournament. See you later!

Sure. Bye!

At the greenhouse, 
some high school 
students are interning 
this semester.

It's good to see the transformation of this neighborhood. 
Wonder why I ever left Cleveland in the first place. 
Anyway, now all I've got to figure out is how to beat 
Sandler in bocci ball this year...

Locally grown food has become much more 
of a necessity in recent years, considering the 
environmental and health impact of food that has 
travelled hundreds of miles and has been preserved for 
a long time. 

The goal of this FoodCellar is to build a series of 
greenhouses, aquaponic systems and a composting 
system to sell food locally, and at the same teach 
residents earth science and sustainability. These 
greenhouses would require six to eight adjacent vacant 
homes, and in the same block, if possible. It also needs 
to be in a neighborhood with an active Community 
Development Corporation.

There would be a wide range of fresh vegetables, 
sprouts, herbs, etc. produced thoughout the year. 
Besides the plants, chickens would be raised for eggs, 
and central aquaponic tanks would be used to provide 
irrigation to the plants as well as raise large amounts of 
fresh-water fish like tilapia. 

The facility would rely on solar and geothermal power, 
and the excess electricity will be sold back to the 
grid. Winter heating would be provided by heating 
the sunken fish tanks, which in turn would heat the 
greenhouse. The north face wall would have extra 
insulation with the use of strawbales.

Reflective lining on the North wall

Solar panels on the South wall (40-50 degree slope)

Local fresh food distribution program - CityFresh

Purification system for the tank using water cress and 
sand that allows water to free fall at either ends, thus 
enabling oxygen bubbles to enter the tank water

Stormwater treatment system
Strawbales on the North wall for insulation

Central aquaponic tank

Remainder of the lot used for growing 
vegetables to maximize summer production

 SECTION THROUGH A TYPICAL GREENHOUSE

Kent State University’s

C leveland
Urban
D esign
Collaborative

6  



Healing hut
Herb garden 
Micro-sauna

Compost bucket

provided to residents

provided to community

collected by compostal worker
brought to local BioCellar trench boxes

worms

produces methane
produces nutrient rich soil

Solar energy is used to grow plants with medicinal 
properties and to pre-heat water used in the 
radiant heating system for a community sauna.

In the United States, the market for medicinal •	
herbs exceeds $3 billion.
More than 60 million consumers in the U.S. •	
take herbal remedies.
Many cultures have close equivalents to the •	
Finnish sauna, such as the Native American 
sweat lodge, the Turkish or Arab hammam, 
Nahuatl (Aztec) temescalli, the Jewish Shvitz, 
African Sifutu, Japanese Mushi-Buro, and the 
Korean jjimjilbang. 
Sauna may provide some relief to patients •	
with asthma and chronic bronchitis, and may 
also alleviate pain and improve joint mobility 
in patients with rheumatism. It is also a 
excellent opportunity for social interaction. 

health

Energy (Methane production) 
Earth (Soil production)
Education (composting culture)e

composting 
systems

“Land, then, is not merely soil; it is a fountain of energy flowing through 
a circuit of soils, plants, and animals.”  - Aldo Leopold, 1949

In order to understand this fountain of energy it is important for 
each one of us to incorporate sustainable practices in everyday life, 
including a culture of composting. The eCellar incorporates this 
culture along with energy production and soil production; that which 
is truly the life force. 

Especially in a city like Cleveland, where the soil toxicity due to lead 
and petroleum can make urban farming an ordeal, access to nutrient 
rich soil marks the foundation for sustainable co-existence with nature.

THE ECELLAR SYSTEM
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DECONSTRUCTION

Roof framing

Solid, transparent and/or 
reflective wall panel

4x6 post, extend down to 
foundation for wall support
skirtboard pressure treated
foundation stabilization 
frame

existing basement walls

existing concrete floor
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CONSTRUCTION The post-frame method is a cost effective mode 
of construction, which allows for the efficient 
reuse of deconstructed housing materials. Post-
frame typically involves sinking posts into the 
ground, then connecting them horizontally with 
lumber. In this case the poles serve to support 
the existing basement walls and walls above 
grade. The top of the existing basement wall is 

continuously supported with a metal channel 
frame. Solid, transparent and/or reflective 
wall panels are inserted over the frame 
to accommodate the particular needs of 
the individual BioCellar and its interior 
climate needs. The scale and architectural 
diversity of BioCellars proposed within this 
infrastructure framework is limitless.

Deconstruction, the process of dismantling building components in the reverse of the order in which they were originally constructed, 
is an effective means for reducing construction demolition debris at a time of reduced landfill capacities. The materials removed are salvaged for 
reuse or recycling, and only those that cannot be recycled are discarded. Deconstruction provides potential economic and environmental benefits 
compared to the conventional practice of total demolition. 

It is also exciting to see how communities can use this process to support and complement other community objectives. It can create job training 
and job opportunities for unskilled and unemployed workers. Small businesses can be created to handle the salvaged material from deconstruction 
projects. Deconstruction also allows for people to connect with Cleveland’s intriguing history by educating the users on where their products came 
from. Many of the buildings in Cleveland and the surrounding area feature distinct characteristics and natural materials that are less commonly used 
in construction today. With almost 2,000 houses slated for demolition in 2009, deconstruction provides a healthy alternative.

The main issue with deconstruction is that it takes longer than demolition because it is labor-intensive. With current practices in Ohio, 
deconstruction costs could be 30-40% higher than demolition costs. There are a few organizations in Cleveland dedicated to experimenting 
with effective methods for deconstruction that might make it a viable business model. The deconstruction process is an ideal counterpart to the 
BioCellar concept, since this careful approach to building removal leaves the foundation in a more intact condition.



BIOCELLAR SCENARIOS

Livestock barn on a vacant lot

The scale of a nodal BioCellar unit in a neighborhood

Fish hatchery in proximity to the Cuyahoga river

Greenhouse and education

An iPhone application could be developed which provides information derived 
from the BioCellar network. This network would provide stats on monitoring 
water-quality, energy usage, harvest times, local farmers markets, etc. The ease 
of accessing information on personal mobile devices opens up opportunities to 
build communication within neighborhoods. It also allows monitoring of produce, 
environmental education and the possibility of adjusting new production according 
to different neighborhood demands.

And then if someone is visiting a new city, they can look up a local BioCellar they 
might want to visit! 

Farming, canning, drying & preservation on a vacant block
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BIOCELLAR  NETWORK

If each one of these BioCellars were a beacon of light, then this could be an aerial view of Cleveland in near future.

A BioCellar can be temporary or permanent, singular or clustered, striking in its architectural vocabulary or mild-mannered and 
inconspicuous. A BioCellar is infrastructure made legible—a window into the systems that give life to cities.

BioCellars are a direct response to population loss and urban decline, but they also set a framework in place for future growth by lowering 
energy costs in city neighborhoods and fostering new patterns of grassroots entrepreneurship. In shrinking cities discourse, a biological 
metaphor is often used to explain the phenomenon under way in older industrial cities…a city is like a biological organism that grows and 
matures, then declines and dies. This is the wrong metaphor. A city is not like a biological organism; it’s like a biological system. Decay in a 
biological system is not followed by death, it’s followed by transformation. If we guide the processes of decline and development carefully, 
deterioration will lead to re-growth in a new and more resilient form. 

If the timeline stretches far enough into the future, it becomes clear that all cities are growing and all cities are declining—everything is in 
flux. The BioCellar model harvests the opportunities embedded in the natural processes of change and creates a do-it-yourself approach for 
managing urban infrastructure. 

Ecosystem

Information / Education

Transportation Energy

PRODUCTION
Green house
Chicken coop/hatchery
Fish farm
Livestock Barn
Mushroom Farm
Citrus production
STORAGE
Canning, drying, preservation
Root Cellar, natural cold storage

Composting station
Fish breeding for releasing in the river
Permaculture
Soil treatment 

AMENITY
Social Service Center 
Cemetery
Animal Shelter- APL
Community Supported Agriculture 
(CSA) food storage
Communal lawn equipment storage
Religious space / gathering space
Community storage facility
Laundromat 
Community kitchen, bakery
HOUSING
Artist studio
Scattered site homeless shelter
RECREATION
Micro-sauna and spa
Swimming Pool
Brewery / Gastro Pub / nightclub

Business Incubator
Research facility
Medicinal plant garden
Student agriculture student housing

Bus shelter
Bike Storage Station
Trailhead for Rails-to-Trails

WASTE WATER
Living Machine (biological treatment 
plant)
Series of connected water treatment 
tanks
Anaerobic Digestors
STORMWATER
Stormwater detention
Groundwater recharge
Steelhead trout nursery and stormwater 
filtration
PURIFICATION
De-salination plant

Solar cell
Algae electricity production
Fuel cell station

Food CommunityWater Legend 

City of Cleveland Boundary

Cuyahoga County Boundary

Existing Green System+Vacant Parcels
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