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Abstract
As the automobile industry continues to evolve with car sharing
services, electric vehicles and soon autonomous driving, the infrastructure that supports our present-day car culture will become
obsolete. While the current advancement focuses on the future of car
design and accompanying policies, there is a need to consider the
evolution of our infrastructure from an adaptive reuse standpoint.
Among the different kinds of automotive infrastructure, gas
stations in particular, are the most environmentally problematic
yet advantageous due to their abundance. The conversion of gas
stations, however, is not a new notion. While these sites have been
renovated into cafés, restaurants, and breweries, these are only
solutions to the slow abandonment of a single unit.
This infrastructure needs to be treated as part of a larger system.
Economics, politics, as well as environmental, and social dynamics
of a community will shift as a result of this adaptation. Therefore, it
is important that we consider changes to the physical space through
a systems lens.
The proposed reuse strategy of gas stations extends beyond
the boundary of the physical site. In addition to an architectural
conversion, this intervention will lead to changes in the distribution
of energy, provide a platform for citizens to engage with responsive
information, and provide a shift in local energy ownership. As a
result, this integrated system will respond to the existing infrastructure, support the current characteristics of the local context, and
empower citizens within the community they live in.
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Introduction
For some generations, the car has meant freedom and status,
for some it has meant necessity and an appliance for mobility. A
new generation is growing up in a world with innovations such
as carsharing, electric vehicles, and autonomous driving that will
continue to redefine our individual relationship with the car and
the significance of mobility in our everyday lives. Today, people are
more mobile and transient then past generations. We rely on technology to provide us with freedom and accessibility.
While this shift in our car culture continues to evolve, the conversation around vehicle production and safety regulations remains
prominent. However, our cities and landscape have been shaped
and built to support this car–centric society. What is the responsibility from an adaptive reuse standpoint in preserving, reclaiming,
or intervening on the infrastructure that supports the automobile
industry?
While some infrastructure may be easier to adapt, gas stations
provide a unique set of challenges. Although they may be mundane
structures today, they are iconic spaces that hold both a historical
and symbolic significance in our society. We are beginning to see
a shift in the transformation of gas stations as the industry evolves.
Electric charging stations and hydrogen pumps have replaced oil
and diesel based gas stations. There are projections that the gas
station will continue to change as they become parking lots for the
deployment of autonomous vehicle fleets. Although this is a probable future, I find myself asking, is this what we want? Is this an
ideal adaptation and use of these spaces that are embedded into
our communities? If cars and highways have added to the problem
of human isolation and division, why are we still adapting these
spaces with a car–centric focus? As we consider the fate of gas
stations, this design proposal is an attempt to reclaim this valuable
land to better support our communities and the people living in
them. With a focus geared towards further supporting the transition
of our energy system as we shift from fossil fuels to renewables.

Are we planning our cities for cars,
or do we recognize cars for what
they are, a mobility tool, and a
mobility tool with severe limitations.
— Jennifer Keesmatt

↰ Establishing Shot: The
405. Eric Beteille.
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Preferred Future Scenario

Present

Probable Scenario Timeline
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Current Transition

Gas Station

Electric charging station

Future Proposal

Community energy hotspot

Autonomous vehicle fleet parking lot
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CHAPTER I
THE GAS
STATION
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HISTORY OF
GAS STATIONS
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Gas Stations Over the 20th Century
The first gas stations were not what we would recognize today. With
the rise of mass produced cars in America in the early 1900’s and the
advancement of pavement and road construction, people were able
to move farther and faster than horses, bikes or feet had allowed
prior. However, limitations existed; similar to grass fed horses, cars
too were reliant on oil to fuel them. Limited storage in cars meant
more frequent stops to fill up.
The initial distribution of gasoline for the car was integrated
with convenient stores that already sold oil products. Oil was
distributed out of cans that required funnels, making the fill up
process quite messy and hazardous. The move towards pumps was
a result of this. These pumps were set up along streets outside as a
common curbside fixture. Eventually the storage of oil evolved into
storage tanks that were buried underground to further improve the
safety.
Into the 1920’s these stations began to be designed with more
consideration. As the motorcar became more complex, the need for
maintenance and repair required more dedicated space to work on
the vehicle. Away went the curbside station and instead came the
increase in building, lot size, paved driveways, and island pumps.
The stations evolved from solely offering “filling” to “service”.
The gas station became the most frequent roadside commercial
environment in the 1940’s. Visibility, accessibility, and frequency
became important considerations for the growth of gas stations.
As the industry competition grew, the need to attract customers
became a visual priority. This was done through signage, staffing,
and modern amenities. These marketing tactics went as far as individual building types — teapot–shaped, windmill–shaped, and even
dinosaur–shaped.
After World War II, standardization, efficiency and economy took
precedent. The station was stripped down as more economic materials such as, plastic and concrete, were used for building.
Self service finally caught on in the 1970’s with the technology
improvement of remote-control, automated fuel pumps.

22

1859 First successful oil well is drilled in Titusville,
Pennsylvania

1893 Build and test the first American
gasoline-powered automobile

1898 The first gas dispenser pump and first
underground storage tank shopkeepers fill
a five-gallon can from behind the store and
bring it to the customer's car to fill it

1905 First Sidewalk Gas Pump in the USA

1915 Bowser Company Manual.
Image by Margolies, John. Pump
and circumstance.
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1908 300,000 automobiles on the road introduction of the first affordable Model T leads to
a rapid growth in automobile sales within
several years

1909

Gilbert & Barker Manufacturing Co. manufactures its first gas pump using a pull-push
motion to draw gas from an underground
storage tank

1913

Gulf Refining Co. opens the nation's first
drive-up service station specifically designed
to sell fuels and other related products this is
also the first architect-designed station and
the first to distribute free road maps

1919

Gasoline finally surpasses the sales of
kerosene and becomes the top petroleum
product sold in the United States.

1949 The first self serve gas station

1957 The term convenience store is used

1961 The National Association of Convenience
Stores is founded 1971, only 6.8% of all
convenience stores sold motor fuels; today
83% of convenience stores sell fuels. U.S.
convenience stores sell an estimated 80% of
all the motor fuels purchased in the country.

1999

The Honda Insight is the first hybrid vehicle
sold in the United States; 17 are sold that year.

2010 The Nissan Leaf is introduced and is the first
mass-produced electric vehicle to hit the U.S.
market.

2013 100 year anniversary of the first purposebuilt drive-up gas station

2017 Toban researches gas stations while at RISD

2020 ??
1916
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The first canopy is introduced, as Standard
Oil of Ohio unveils a prefabricated canopy
prototype
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1910 First drive in gas station
1908 First affordable model T

1898 First gas dispenser pump

1893 First American gasoline powered automobile

1913 Gulf Refining Co’s drive up station

1905 First sidewalk gas pump in the U.S.

1859 First successful oil well in Pennsylvania
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1949 Scenes from the first self-serve gas station
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Flying Saucer Gas Station, Ashtabula, Ohio.
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1900
Margolies “Pump and Circumstance”

1930
Nagy, The Amazing Architectural
Evolution of the Filling Station

30

1910
Lawrence’s ‘filling station in
Clapham, south London, 1921

1940
Nagy, The Amazing Architectural
Evolution of the Filling Station

1920
MIL station. Aamo, Mulholland. The
petrol station: a visual history.

1950
Nagy, The Amazing Architectural
Evolution of the Filling Station
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Decline
In 2007 the Census Bureau counted 118,756 gas
stations in the United States. By 2012 that total had
fallen by 3.6%. In the 15 years from 1997 to 2012,
almost 10% of America’s gas stations disappeared.
Americans today are buying less fuel for their
newer, more fuel-efficient vehicles. Many people
who live in larger U.S. cities with good public transportation are less likely to have a car than they were
five years ago. As our cities become more populated,
many gas stations located in our urban cores have
closed. Cities like Boston, Manhattan, and San Francisco have demolished all of their downtown gas
stations to make way for high rise developments. ¹
These trends will continue to have an impact on
the number of gas stations in the United States and
the number of gas stations in the country will get
smaller.2
Currently there is an estimated 114,533 gas
stations in the United States.2

1

Gross, Daniel. June 10, 2016

2

Ausick, Paul. May 22, 2014

300K
1960
Nagy, The Amazing Architectural
Evolution of the Filling Station

1970
Smith, I-75 at Athens-Boonesboro
Road Lexington, KY

1980
Gas Station Pumps. nissan cherry
europe gti - JohnyWheels.

200K
150K
100K
50K
0

1990
Barker, Daily Management Review.
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2010
200 Union Ave, Providence, RI
02909 Google Maps

1994

1997

2000

2004

2007

2010

2012

Number of gas stations from 1994 to 2012 in the United States.
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Abandoned Shell gas station snack shop
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ARCHITECTURAL
ANALYSIS OF THE
GAS STATION
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Gasoline stations, also considered a
filling station or service station, are
roadside facilities designed to sell
gasoline and other closely related
products, such as lubricants, tires,
and batteries, for the automobile.

Jakle & Sculle, The History of Gas
Stations 1994

↰
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Edward Hopper, Gas, 1940
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Architectural Components
Gas Station as a Typology
The gas station building has evolved throughout the 20th century,
from curbside pumps, to house-like structures. The evolution
of these structures is indicative of its period and provide us with
insight of that time. There are of course the anomalies of station
architecture, however there is a distinct structural evolution of the
typical building types.

Images from The History of Gas
Stations Jakle & Sculle, 1994
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1920 Barn

1920 Arches

1925 Columns

1930 Palladian

1935 Deco

1935 Constructivist

1936 Twin

1940 Tiled

1960 Angled

1962 Inverted V

1963 Batwing

1970 V Wing

1970 Angled Nosing

1970 Mushrooms

1989 Curved Nosing

2000 Umbrella

Images from How to Design a Petrol Station, Copyright of Minale Tattersfield Design Strategy
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A house style gas station on Dalton, MN.
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Semi–Public

Circulation pattern of a gas station
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Public		

Zones of a gas station
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vent pipe
u–shaped bollard

spill bucket

double wall fuel line

hold down straps

10,000 gasoline tank

dispenser pump

3,000 diesel tank

Section of a gas station

A typical gas station at Broadway Street in Providence, RI
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Light Gauge Metal
Snacks

Signage

Pump

Drinks

Asphalt

GRADUATE THESIS

Underground Storage Tank

Checkout
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Canopy material of a gas station

GRADUATE THESIS

master of design

interior architecture

risd 2018

GASSED OUT

1900

50

1904

Signage
Single structure signage has long played a role on
gas stations. Beginning in the 1920’s, many stations
displayed a common image indicating quick brand
recognition to drivers passing by. The inclusion of
fuel price was only required by law in some cities.
In those cities that did not require it by law many
owners could choose to display the price and did so
if their prices were lower than their competitors.
Fuel price integrated on signage became much
more popular with the advent of self-serve gas
stations in the 1940’s. These stations provided
customers the opportunity to “Serve Yourself and
Save”. As gas stations evolved, the use of signage
became much more complex indicating more information to customers. Multiple grades of gasoline
and diesel, the option for self-service, and other
accessory functions like repair shops or car washes
were now incorporated into the sign.
The use of signage became very important during
the oil crisis in 1970. The volatility of price and
supply were indicated with signage, either including
the price or removing the price altogether communicating a gas station was out of gasoline. This
system “was a quick way to communicate with the
public” ¹
As gas stations transition away from offering
gasoline and diesel based fuelling options,
branding and company logos will continue to to be
utilized. However, beyond brand recognition, what
other forms of information will signage continue to
display?

1909

1930

1948

1961

1971

1995

1999

Shell signage over 100 years
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1 Klein Michael, December 2013

Shell logo, 1955
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Gas Station as a Source of Energy
Gas stations provide gasoline, a byproduct of crude oil, to fuel
our automobiles. Prior to oil arriving at a gas station, the process
includes exploration, extraction, refining, and transporting. Oil
production today is most commonly used for gasoline for our cars
and fuel oil which is burned in a furnace to proide heat for our
homes. “This industry is the largest industrial source of emissions
of volatile organic compounds (VOCs), a group of chemicals that
contribute to the formation of ground-level ozone.”¹
This energy is a non-renewable natural resource, that will eventually deplete in supply.

57

1 “Air Emissions Sources.” EPA.
June 02, 2017.

The evolution of Standard Oil, Jeff Desjardins

Evolution of gas pumps
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Brownfield
Gas stations are categorized as a brownfield. A brownfield defined
by the Environmental Protection Agency is “a property on which
expansion, redevelopment, or reuse may be complicated by the
presence , or perceived presence, of contamination.”¹
A petroleum brownfield is a type of browfield where the contaminant is petroleum. According to the EPA, “of the estimated 450,000
brownfield sites in the United States, approximately one-half are
thought to be impacted by petroleum, much of it from leaking
underground storage tanks (UST’s) at old gas stations.”
“These sites blight the surrounding neighborhoods and threaten
human health and the environment. Petroleum can contaminate
groundwater, the source of drinking water for nearly half of all
Americans.” ²

1–2 “Overview of the Brownfields
Program.”EPA. November 17, 2017.

Gas tank removal, Broadway Street, Providence, Rhode Island.
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Abandoned gas station on Elmwood Avenue, Providence Rhode Island
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Remediation
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Sand + Gravel

Clay

Drainage Layer

Vegetative Layer

Geomembrane

In order to revitalize a neighbourhood or community, remediation
efforts can be implemented to clean up the blighted areas. There
are numerous strategies to clean up contaminated sites. These
include capping, phytoremediation, and bioswales.
Brownfield sites may seem unappealing to developers as they
need to incur additional costs such as testing and clean up of the
site prior to redevelopment. However, with government funding
and incentives, brownfield remediation is becoming easier and
more appealing as they prove to have economic and environmental
gain.

Contaminated Soil

Clean Soil

Clean Soil

Water Table

Capping

Capping
Capping involves placing a cover over contaminated material such
as land, waste or contaminated soil. Such covers are called “caps.”
Caps do not destroy or remove contaminants. Instead, they isolate
them and keep them in place to avoid the spread of contamination. Caps prevent people and wildlife from coming in contact with
contaminants.
Phytoremediation
Phytoremediation is a generic term for the group of technologies
that use plants for remediating soils, sludges, sediments and water
contaminated with organic and inorganic contaminants. Phytoremediation can be defined as “the efficient use of plants to remove,
detoxify or immobilise environmental contaminants in a growth
matrix (soil, water or sediments) through the natural biological,
chemical or physical activities and processes of the plants”.
Bioswales
Bioswales are landscaping features used to slow, collect, infiltrate,
and filter stormwater.

Bioswales
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A Conversation with
Julia Gold

I’ve been doing research on gas station remediation and for the most part,
there is likely contamination on the site because of the oil spills that happen
over time.
Statistically yes, it depends on the way gas stations are managed, or the way
that underground storage tanks degrade over time.

Julia Gold I went to Tuft’s for my masters in urban and environmental
planning, and my interest was really focused on the environmental planning. It was good for me to have a strong core for that.

Right, and a lot of the solutions or adaptations to transform a former gas
station end up focusing on sustainability, energy efficiency and green design
outcomes. Which is similar to my approach as well. There is this trend to
turn something once dirty into something clean.

TOBAN SHADLYN The program was two years, with the second year
focused on a thesis?
Yes, the same as yours.

Yes exactly.

The book I read, Principles of Brownfield Regeneration: Cleanup, Design,
and Reuse of Derelict Land, written by you was part of your thesis?
The book was my thesis. I wrote the methodology of my research which
went into writing the book, but the ultimate thesis ended up being the
book.

Okay so moving from grad school, you are now working at the Rhode Island
Department of Transportation running the autonomous vehicle program?
Well, we have a team now that we formed. We’re calling ourselves the PIT
crew. It’s the Policy Innovation for Transportation crew. Basically, we’re
trying to take a cross departmental approach to thinking about both the
opportunities, and things that we want to address with the direction that
transportation is headed, acknowledging that there’s change happening,
and it’s happening fast. There’s a lot of potential for risk, and unintended
consequences. We want to direct the way this change affects our cities and
specifically the way that our transportation sector is disrupted. We want
to be able to shape the extent of disruption or have a hand around how it
happens.

How did you decide to focus your thesis on that specific topic?
The professor who I had been working with closely, Justin Hollander, had
asked me if I wanted to write it with him. He had gotten the Island Press to
agree to publish the book. The other person we wrote it with, Niall Kirkwood,
is a professor at Harvard. They were topics I had been focusing on anyway
so it was a good fit.

Planning for it and guiding it.
Well I read through the book, and it was a good resource for me as I am
studying gas stations, which fall under the category of a Brownfield. Of
course, the book offers other case studies of brownfield regeneration like
our own local example here in Providence, The Steel Yard.
A lot of the challenges that arise in brownfield regeneration are similar, but
the design considerations might be different.
One of the cases in the book was a gas station located in Portland and
surprisingly they found no contamination on site.
Right, after all the testing, in the end they found no contamination. But the
definition of a brownfield, is a former industrial or commercial site where
the future use may be affected by the real or perceived environmental
contamination.

GRADUATE THESIS

Yeah. In addition to the innovation and autonomous vehicle piece my
position as the Chief of Sustainability is focused on energy. This includes
renewables and the grid and all of the technology that’s required to have
a connected transportation sector, connected cities in general and smart
cities. I think about who is coordinating these efforts, how do we start
piloting these new infrastructure investments to see what works and what
doesn’t.
What kinds of new infrastructure are you referring to?
Our roads, and street lighting and traffic signals. All of this infrastructure is ancient. So, we have now updated our highway lighting to
LED, which means that is has Wi-Fi capability. But our traffic signals
are old, which means we need to manually go out to site and adjust it or
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improve it. The direction we’re heading is that these peices will be able to
communicate, and you’ll know if one intersection is not functioning well,
because there will be congestion suggesting that the traffic signals are
not programmed correctly. In this case, we will then be able to adjust this
infrastructure from our computers. Right now, we don’t even have a way to
collect that data often, and if someone needs to change the traffic signal,
they physically drive out to the site and manually open it to reconfigure the
lighting signals. Once we begin to update the system, all of these pieces
will be able to communicate with cars and with buses. This is important
and valuable because it improves both efficiency, safety, and leads to
emission reduction. The more you can decrease sitting at an intersection,
the more significant a reduction in carbon emissions. Tied to that is also
the question “how do you then integrate electric vehicles?” And we’re
headed in that direction too. It’s a great way to reduce carbon emissions. At
the same time, there’s a lot of challenges, because we must consider how
to transition into this new infrastructure. On one hand gas stations are
declining and closing, and on the other hand accessibility to charging is
increasing. A design challenge that’s worth thinking about is charging our
vehicles at a mass scale. Although charging a car battery is becoming faster
and faster, it still takes 4 hours to charge it fully from 0 to 100. So, if we
think about the state house parking complex here in Providence, if 50% of
our workforce in the next ten years has electric vehicles, we need to provide
accessibility to charging for all those vehicles. But every four hours, the
driver receives a text that says their car is charged, then they need to now
move it. There becomes a lot of new moving pieces and new issues to solve
for. It’s the same line of thought with autonomous vehicles. A negative
aspect with this model is that there will be cars on the road without anyone
in them, just driving around, wearing down our infrastructure, and using
more resources. It still requires the use of energy. Efficiency is important
if we want to reduce our consumption. Even if it’s solar panels. If we could
have fewer solar panels because people are being efficient with their electric cars, that’s better. It means we could plan for more open space, or more
green roofs, instead of solar roofs and canopies. There’s lots of benefits
to being efficient. But most people tend to want to think about just technology as innovation to solve our overconsumption.

Well for some of these ideas, integrating electric vehicles, or solar panels
on highways, is there a way that you are able to test it or pilot them? Is that
already happening?
Yes, I’m looking at pilot projects for most of these because we have to
scale up. Massachusetts has done some great work with solar right of way
projects. The right of way is the area on the side of the highway or that
patch of grass that has no use in those circular off-ramps. Those spaces
are not for public use, and they’re also not a great space for habitat to exist
in as it’s unsafe for wildlife. Those are prime areas for solar development,
if it’s a good location. I’m trying to look at, how can we finance that, how
do we set it up? The other really big piece of my job that is becoming a
priority is building out a transportation asset nature plan. It’s a plan that
helps us to assess all of our assets, and how we take care of them. It covers
everything from our pavement to the highways, bridges, any sidewalks we
manage, or infrastructure lighting. Then we look at what are all the risks
and vulnerabilities that those assets face, and how do we take those into
account, and then plan for maintenance. So predicting the different cost
benefit analysis based on scenarios: “if you do this, it will stay in good
condition for this long.” “If you do this it will only last this long.” There’s
all these different ways you can model it. I was brought on to that project
to help the team coordinate and integrate climate risks. That’s a big piece
of my work as well, is focusing on climate change. How does sea level rise,
how is inland flooding, storm surge, how do all those expected changes
impact our assets and our decision making? How do we best invest our
money to both protect our assets, and provide a quality transportation
system, while at the same time acknowledging the reality of the risk that
we face, and make good sound decisions informed by that.
How is that project going?

Which is a scary idea. Innovating new technologies does not equate to the
solution.
No, not at all. It’s behavior. How do we change behavior?
Within that, I’m also involved with both internal and external projects.
Looking at how the DOT can improve our own stuff? Can we incorporate
solar panels into all of our maintenance garages? Can we start integrating
solar on our highway properties? Can we integrate electric vehicles within
our fleet?

GRADUATE THESIS
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That’s a huge project and we’re still figuring it out. We’ve been creating
matrices to see what are the variables, what are the considerations
we would need to take, what can we expect, what’s the time frame for
maintenance that’s needed? How does that align with the sea level rise
projections? Then we consider what it would cost to raise that road if that’s
what’s expected to be needed. Versus doing nothing, and then wait for it to
be washed out and need total reconstruction. Then we compare, is it the
same cost, or does it cost 20 million dollars more to wait and do nothing.
It’s a way to help us justify our decisions, to help direct our decisions, but
also justify it because of climate change. There’s going be major adjustments that have to be made within our infrastructure, but also within
our communities. It impacts people, and those are going be really hard
decisions when they say sorry, this road that serves two houses cost us
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40 million dollars to build sustainably, or in a resilient way, and we can’t
justify that. So, there’s still so much visioning that we’re doing, and around
the autonomous vehicle conversation we’re trying to implement all these
pilot projects.
What is the conversation around autonomous vehicles in your department?
We had this big conference in September. We brought 200 people from all
over the country to Rhode Island, mostly to engage in dialogue about all
the various issues around connected and autonomous vehicles. Everything
from work force issues to the environment, risk and liability. We have
both local people and panels with experts, and people from around the
country working on it from different perspectives. From the technology
side, or computer science, to people working with car manufacturers, or
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there. The point of this conference was to look at where are the opportunities? We did a day long tour on a bus where we brought companies all over
and showed them where the opportunities are for them to try things out.
It was also getting a bunch of partners to start thinking about it, like New
England Tech, Quonset and URI. How could new technologies improve
their institutions and help meet their needs. Now, actually this afternoon
we have a meeting with all the partners to talk about all the responses that
came back from the RFI. We got 30 responses from companies all over
the world. Then what we’re trying to do is figure out what are the key pilot
projects that will help us to shape a pathway forward. What are the things
that need to happen? One thing is that we know our infrastructure is not
ready. How do we do some testing to figure out how to best integrate new
technology into our infrastructure? At the same time, recognize that there
are major public transit issues in the state. How can we either work with
RIPTA (Rhode Island Public Transit Authority) or do something totally
new, to basically create a new focus and perspective on mobility. How do
we make public transit cool here in the State of Rhode Island? Similar to
how other cities have made it cool by changing the image. I think there
is still a lot of stigma attached to public transportation. I don’t think that
will it ever go away. There are real challenges and limitations that we need
to consider. I think the hard part is when we begin to think day-today.
We should be looking all the way down into the future. If you have a
more comprehensive approach to all of this, it will help everyone, ideally.
Although, maybe it won’t I don’t know. That’s the big question, is public
transit on its way out, is it changing and how so?

Google autonomous vehicle

mobility issues. The Department of Transportation here in Rhode Island
is creating this vision statement about what’s our intention here. We want
to take advantage of the opportunity to improve mobility and transportation for Rhode Island in a sustainable way, that creates jobs. How do you
get the best of all worlds? We did an RFI, a request for information. It’s
not an RFP where we have a project that was funded looking for bids. But
basically, it was a way to put ourselves out there into the world of DOTs
and autonomous vehicle creators and say, “we’re open for business, we
want to work with you.” Which led to this conference. It was a way for all
these companies to come and meets us, and see Rhode Island. We had all
these different partners, Brown University, University of Rhode Island, New
England Tech, Quonset Development Corporations. That’s our big business park in Quonset. They have five percent of the jobs for the state, just
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The Steel Yard, currently a non for profit organization
that fosters the local artist community scene was previously an abandoned steel fabrication facility called the
Providence Steel & Iron. The long time presence of lead
paint used in its operations left this site contaminated
and designated as a brownfield. In order to adapt and
reuse this site, remediation considerations included a
cap of 12 inch clean fill and the use of non permeable
materials and moats that direct the stormwater into
bioswales.
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A Conversation with
Robert Azar
TOBAN SHADLYN Thank you for meeting with me. Your work as a city
planner for the city of Providence is very relevant to the research and design
work I am exploring in my thesis. I am curious to hear your perspective
and experience related to these topics. So, to begin, my thesis exploration
began as a personal one. I was listening to and reading about the conversations surrounding autonomous vehicles, autonomous driving and how
these innovations will become a reality during my lifetime. Specifically, what
the effects will be on our lifestyle as we head into this transition. Much of
the focus is centred around regulations, safety, and the aesthetics of the
vehicles. Coming from the field of architecture and adaptive reuse, I was
interested in hearing about how this shift in mobility will affect our built
environment. What will happen to all the infrastructure that is connected
to the automobile industry? But I found this perspective was missing from
many of the conversations. My own personal assumption is that as autonomous vehicles and electrified driving becomes more prominent, some of the
supporting infrastructure like gas stations, parking lots, carwashes, dealerships etc. would in some regards become obsolete. Thinking about this from
an adaptive reuse standpoint, I began to ask myself how do we deal with
this? I can talk a little bit more about where I am in my research but I think
one of the big questions on my mind is what are the conversations in this
office, from a city planning perspective? I have already asked this question
to a couple people at the Department of Transportation because they are on
the front lines of this matter.
Robert Azar  Are they having those conversations?
They are but it's geared more towards piloting, finding certain locations
around Rhode Island and Providence to test. As well as safety regulations in
terms of managing traffic and human safety, but not a lot about the changes
to our hard infrastructure.
What does it mean for the built environment?
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Yeah. We certainly are talking about it. One of my colleagues is, I don't
know where this is coming from if it's a grant or something but there's
a potential that we could actually pilot some autonomous shuttle type
vehicle that might be a multi-passenger thing. You should probably talk
to Martina Haggerty. But I know that she's been working on something, I
think she's in the process of maybe working up a proposal because they've
spent a lot of time studying Woonasquatucket corridor and I think that
they feel that it's a place that's not well served by transit currently and
maybe this would be a good place to offer mobility options as it wouldn't
likely overlap with public transportation. But that's the only thing we're
thinking in terms of physically putting these things on our streets. I don't
believe that there's anywhere in Rhode Island where it's happening today.
I don't think our laws allow for it right now and I would imagine that we
probably won't be the first in our region to be doing this sort of thing, I
can see it growing out somewhere else in New England before it does here.
There was an accident last week, somebody got killed and I think that's
going to probably result in a lot people urging caution and taking it slow.
I know these things are out there, they're on some city streets, I think it's
Pittsburgh. I mean, I'm just trying to think of places that might be akin
to something like Providence where it might be more congested. Not
congested with vehicles but more congested with things other than vehicles like pedestrians and bicyclists, traffic cones, and potholes and all kind
of obstructions. Because to me, it seems like the more complicated the
environment is, the less predictable it is and the less their software is going
to be able to handle these sorts of things, but I don't know. I don't know
what the technology can do, I'm sure it's amazing in what it can detect.
I've see a couple of videos that show what it's like, what the computer's
considering and how far away it's seeing things. I could see it being a real
challenge to introduce into an environment like this as opposed to a neatly
gridded environment like you have typically in Arizona. But then in terms
of what it's actually going to mean for the built environment? We have seen
over the past three or four years, actually I would even say longer than that,
a lot of development that is presuming that tenants are not going to have
cars and most of that is happening downtown. And so, we are seeing buildings that are being retrofitted from office or retail into dwellings, lofts and
some ground floor retail, the stuff you see on Westminster Street.
Yes, exactly.

Exactly.
What does it mean for the way we live? Yeah, they're not likely to be
thinking about those things.
So, I guess I would ask you the same question. In this office, is it being talked
about and if so to what extent?

And those are buildings that were built without parking to begin with and
then maybe in part became obsolete or underutilized because of a lack
of parking. But now we're seeing that fortunately they are still standing
and we didn't tear them down, so maybe now we can develop these buildings without parking. Joe Paolino, who professes that you can't have any
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development in downtown without parking, is just about to open this
new building full of micro lofts on Dorrance Street that doesn't have any
parking. So, the market is leaning in that direction and what we did in 2014,
when we adopted our new zoning ordinance, we eliminated all parking
requirements in downtown. The main justification that we could use to
convince the council to approve this ordinance, is that there are other
options for parking in downtown. There are parking lots, there are parking
garages and what we said was let's allow for sort of a market approach to
parking. If developers think that they can find tenants and build buildings
without parking, why would we force them to build parking? Especially
structured parking, which is hugely expensive, into a building when their
tenants can decide to rent a space from the lot across the street or the
parking garage down the street or not have a car at all. I've even seen some
articles out there about developers who, in lieu of providing parking for
their tenants, provide them an Uber allowance. So with your rent, you
have a hundred dollars in Uber credits or something. And they save money
because if they had to leave land vacant for parking that goes into developing it, you can imagine in a hot market...

they're in the business of making money off of their property.
If parking is not a good investment anymore, then they're going to be
looking for some other kind of investment and maybe that's a building
and developers don't care about who's paying the rent, they just want the
rent. So maybe now we see a situation where parking lots go away and
parking garages go away. I've also heard that some folks are designing new
buildings in such a way that if they do have structured parking built in,
that they're designing those parking floors in a way that they can be retrofitted for offices or residential or something other than parking. And that
becomes kind of a design challenge because you must deal with internal
ramping systems and often have floor to floor heights that are shorter than
typical floors. I mean, can you imagine a building that has all these floors
of parking and then there's no market for parking anymore, what the hell
are you going to do with that space? So that becomes an interesting real
estate issue.
Well thinking beyond parking lots as a form of automobile infrastructure,
I decided to focus my research on gas stations. I've been looking just at
gas stations for numerous reasons, mainly because of the environmental
concerns associated with adapting them and also their importance and
cultural significance to us. I think the interesting difference between parking
lots and gas stations is that one structure tends to house automobiles
whereas a gas station provides a more temporary and limited use. It acts as
a stopover to your destination. Additionally, considering that gas stations
are spread out across the US located in various densities, there's the urban
stations that are on the decline, there's the suburban ones which are still
alive and well and then the ones located off interstate highways.

That's profit that you're taking away from the developer.
Yes. The way the market has been traditionally around here is that there's
been this kind of incentive to knock buildings down to create parking,
especially in downtown. Not a city incentive but a market incentive. In
other words, the economics are such that you might have a building that
costs a lot of money to renovate and if you renovate it, you might be able to
get a certain amount in rent. But without parking, that rent that you get is
not going to justify the cost that you have to put into that building and in
lieu of any other kind of subsidies like historic tax credits. The economics
of the situation are not that down because if you can create some parking
on that big piece of land, then the other building right next to it that you
own becomes more valuable because you can offer those tenants parking,
you know what I'm saying?

Well, first of all, even if we are going towards autonomous vehicles, maybe
those fleets are electrified and maybe not. So perhaps there will still be a
need for gas or some kind of fuel. If everything becomes electric though,
you still need to have a place to plug in and charge. I think it is going to be
really interesting if all the vehicles are autonomous, what that will mean
for land use? The vehicles still need to park somewhere or maybe they're
constantly in use, maybe they're constantly moving around and they only
stop to get refuelled and repaired? Interesting questions about what that
means for congestion. There is conversation about how ridesharing is
producing more congestion. There seems to be evidence that as there's
an increase in ridesharing platforms, there is a decrease in traditional
public transportation. That could be a real problem, that could be a huge
problem, especially because the investments we make in public transportation, especially rail, if people stop riding in subways, that's a huge
investment. There is an infrastructure investment in public transportation
and does that get undermined by ridesharing? I mean this whole issue of
autonomous vehicles I think you can't talk about it without talking about

Yes.
And that was the model. Maybe we're getting out of that but that was the
model as recently as five to ten years ago. This building is obsolete, I can't
get tenants, my tenants in these other buildings need parking, I can't build
a parking garage, I don't have land and from a real estate perspective, a
parking lot in some ways becomes the highest and best use because you
have guaranteed revenue, lower taxes and it makes other property more
valuable. But if we start moving away from this, and there is evidence that
parking revenues at least in some places are declining, then people who
are property owners in the business, they're in the business of real estate,
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rideshare because the two seem to be coming to a confluence. In a way, Lyft
and Uber function as this informal service where the vehicles transporting
us are owned by citizens. Versus an autonomous fleet that is owned by
who? Uber, Lyft, General Motors, Ford, Google, Tesla? And then one thing
that's kind of mundane but is probably going to be a major consideration
is loading, curbside loading, you know? Where are these things going to
stop while you get into them? Are we going to now abandon all of our curbside on street parking spaces because nobody is driving their own cars?
Do we turn those into loading spaces in front of buildings so the vehicle
comes to us. Are we going to be designing our buildings in a way that they
have front drive ins and roundabouts now? Think about how Amazon has

And then it delves into licensing. People won’t need to obtain a driver's
license or take a driver's test.
Right. But these autonomous vehicles are still using the roads, they're still
creating wear and tear on our infrastructure, so presumably the vehicles
are licensed. And there's insurance. If you own a car that is in autonomous
mode and it hits someone and kills someone, who's insured for that?
Google or the owner of the car?
So then in that case, what is the ownership or what is the role or responsibility of specifically this office, the Providence City Planning Department in
these conversations? What stake does this office have in those decisions?
Does it become entangled with the city vision plan? I know it becomes tricky
as we delve into road infrastructure because the ownership now bridges
multiple scales, at a federal, state, and municipal level.
Right. How do you even begin to think about who's taking a lead on this,
who's in charge? There's so many issues that with something like this, the
decision making ends up being very dispersed. And sometimes, you can be
proactive about it. It is certainly not too soon to be thinking about it, but
what do you do about it now, you know? Do we tell developers that they
have to do something to be prepared somehow for these changes or do we
wait and see? At some point, what's going to happen is somebody on the
outside is going to approach the state and say, “We want you to change
your laws to allow for autonomous vehicles.” That's the way it always
works.

An advertisement for Amazon Lockers

affected architecture now. When people are designing apartment buildings, they're designing huge rooms with lockers for delivery of packages.
Similarly, we will need to have space for autonomous vehicles. That is
going to ultimately affect the way our buildings are designed. I can imagine
us planners, instead of battling with developers over parking, where it is,
how much, and how little, we are going to be battling over how much of
the city public right-of-way we want to give over to loading. And then what
about all that parking revenue that we depend on? From the meters and
from parking fines? And what about all the revenue we get from speeding
tickets and other kinds of moving violations? These autonomous vehicles
are all going to be behaving the law. They will stop at stop signs and drive
the speed limit. You will have this perfectly compliant system in a city that
is built around extracting revenue from vehicles being on the road. People
pay individually, they pay taxes on their vehicles, excise taxes. We don't
have that everywhere but in Rhode Island it's a form of property tax you
pay on your house, you pay on your car. If people don't own cars anymore,
that's another source of revenue the city will not obtain.
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And by somebody, do you mean a stakeholder like Google?
Yeah, and then what they will do is put on a little dog and pony show up at
the state house, they'll invite all the elected officials and they will sit them
down in these vehicles while they drive up and down Smith Street and back
into parking spaces. They're all going to be sort of entranced by this thing
and then there's going to be a debate about whether we should have it
pros, cons, safety, etc. I think that eventually, every place is going to adopt
laws because it's just a force. The market is just going in this direction and
there's no way to stop it.
I don't think there's any way to stop it but you can steer it and constrain
it and encourage certain things and not other things but in a way, I think
that there's going to be this sort of ongoing conversation between the
industry and government about how these things should be regulated.
That's what happening with carsharing as we speak. We don't regulate
them like the way we regulate taxis, they are much lighter regulated but we
regulate taxis for a reason. There's safety, there's background checks on
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drivers, there's all these different things that we do for a particular reason
and then Lyft and Uber come into town and they're like, “We're good, we
got it. Don't worry about us.” But then we have crashes and we have problems between the drivers and passengers and then regulation starts to get
more and more.
So I think that will happen and at some point, we become part of that
conversation because either the state is either going to force our hand by
passing a law that says you have to allow autonomous vehicles on your
streets. What would often happen with the state is that they enable municipalities to make their own rules about something.
But there is still a nudge from up above that pushes that change to happen
at a municipal level?
It happens with zoning where they say you need to have a zoning ordinance
but within your zoning ordinance, you are allowed to have all kinds of
flexibility about how tall buildings can be and how close together. But you
have to allow for plant agriculture in every zone. They will say that to us. We
can't stop that. You have to allow for community residences where people
can take care of people with developmental disabilities in a home setting.
There’s a few requirements but for the most part we are in control of implementing that into our city ordinances. With something like autonomous
vehicles, I don't see any way where the state could say it is up to the local
communities whether they want these within the city limits. I don't see that
happening.

Yes on occasion we will prototype. We used to do this with the traffic
calming, which is essentially an alteration of the geometry of a street in
such a way that it slows vehicles down. If streets are very wide and straight,
it doesn't matter what the speed limit is, people are going to drive as
fast as they feel safe to drive. Traffic calming introduces things into the
street to force or encourage vehicles to slow down. The most blunt force
of treatment is the speedbump. Another way of doing it is to narrow the
lanes because if the lanes are narrow, they might be just as straight but you
perceive that you need to go slower because you want to stay in your lane,
so you do things like you bump out the sidewalk. But we've done prototypes of traffic calming where we have just laid out cones to effectively
narrow the street and you can get a sense of people's behavior.
What else have we prototyped? We had this little program called Pop-up
Providence which were low budget interventions into the public-rightof-way, like parklets. It is cheap and an effective way to create open spaces.
We've placed furniture in public parks to see if people are interested in
using the furniture. So we do prototype on occasion. And in this case,
again, with piloting autonomous vehicles we can test it at a small scale. For
example, if we decide to run it in a particular corridor so the public knows
where it is, where it begins and where it ends, that might be an interesting
way of getting people to become comfortable with it.

A curb extension built for
traffic calming

Well continuing with piloting and testing, I have been looking at other cities
around the world to see how they are introducing new ideas into their cities.
This relates to my design proposal for adapting and reusing gas stations
as I was inspired by a lot of northern European cities and their vision for
cleaner and more sustainable cities. Energy is one of the major topics that
these cities are focusing on. If we continue to slowly transition away from
our reliance on petroleum and fossil fuels to renewable energy resources,
this will directly affect the purpose gas stations serve. So as cities transition
more towards alternative energy resources, how can this also help move
gas stations forward.

They can't really...
It doesn't make sense, you know? So that means you could get in one of
these things if you live on the Providence-Johnston line but you can't cross
the line. It's one thing to say you can't leave the state boundaries because
we don't have jurisdiction. The state of Rhode Island has no jurisdiction
outside of its state boundaries, so at some point the state is going to say
you have to accommodate autonomous vehicles and they might even say
you have to write regulations about where they can park, where they can
stop. So the question is what do we do proactively? We can obtain the
money and approval to implement a demonstration project, in which case
both we and whoever is going to provide this service, lobby the legislature
to allow it to happen. This allows us to get in front of it and somewhat
influence how it happens.

So what happens? What's now a gas station becomes what?

This brings up another question I had, if we set aside the autonomous
vehicle topic but focus on this example of a demonstration project, are there
other ways to test and prototype ideas in your work?
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My proposal is to integrate them into our current energy system. Right
now we rely on a centralized energy system which relies on power plants to
generate electricity from fossil fuels. Cities like Hamburg and Copenhagen
have implemented a decentralized energy system which relies on renewable energy generated closer to the homes and building it is distributing to.
Because gas stations are located near our homes and communities, the
location makes them ideal for energy distribution. So the idea is to create
these connected community “energy hotspots.” Using the space as a hub or
conduit to generate, store and distribute energy to the nearby community.
What was once a place full of toxicity and contamination becomes the place

interior architecture

risd 2018

GASSED OUT

88

that provides clean energy. Flipping the model.
I think it's intriguing that you're thinking about land uses that might be
obsolete, and then what's an appropriate adaptive reuse for those land
uses. I guess there is a little poetic justice in it too.
Yes, a positive spin. I have an underlying question though. From a stakeholders perspective and one of my motivations for speaking with you, I want
to know what incentives would need to be in place to begin moving in this
direction and to start a transition like this?
I think it really gets under the question of land use, and where it's appropriate to have certain types of uses, because a lot of these stations tend to
be located on major corridors, because that's where the cars are. And major
corridors also happen to be prime location for alternate modes of transportation like busses. When we did our comprehensive plan on Providence,
one of the main principles was that the residential neighborhoods stay the
same, because people like the scale, and density of their neighborhoods.
And while there might be infill, that infill should happen at more, or less
the same scale than what exist today. So if it's a three-family neighborhood,
and you have a few empty lots, they should be three-family houses, not

building with no parking, and pedestrian access. But your model might
call for something different which is maybe we want local generation,
because it's inefficient to be sending this energy far distances. So you
want these hubs close by, and let's take advantage of vacant properties in
strategic locations, and let's do it there. So you're giving one thing up for
another thing. That's what we do all day in planning. There's a balance,
there's always trade-offs.
One thing that I have been researching is the purpose of a strategic plan. Is
it a helpful tool in terms of understanding what, when, and how our cities
should transition?
So thinking about this proposal, would it fit into this transition plan, and
how? Would zoning ordinances need to change to allow for gas stations to
turn into energy hotspots?
Yeah. The thing is you might find that in Providence, you don’t even need
to change the zoning ordinance. It might be something that's already
allowed. We have certain provisions that say you can have renewable
energy. Either accessory meaning on the roof or in the backyard, or principle meaning that it's the only thing that's happening on the property. But
that's a public policy question. So, you can make assumptions that it's not
allowed, and you'll have to influence the public policy one way, or another.
And people do that all the time. Weekly, I have people coming in here, and
asking me if we would be willing to support changes to one rule, or regulation, or another in order to allow for something to happen.
The way we tend to think, assuming that we're always objective kind of
people, is that we have a comprehensive plan that sort of guides everything
that we do here. And whenever we're thinking about implementing something the question is, is it consistent with the vision in that comprehensive
plan? Sometimes it is, sometimes it isn’t, sometimes the plan might be
contradictory about certain issues. For example, the plan might say there
is support for the implementation of renewable energies, but it might also
say that vacant abandoned commercial properties should be rehabilitated
or reused for high density particularly in a major corridor. So in that case,
maybe you come up with some public policy that finds the right balance,
gets you really on the right direction, gets you what you need, or maybe
you even rethink your comprehensive plan. That happens. It's not written
on the tablets. Everything we do here, all these plans, and policies, and
regulations, they are all living breathing documents. And when something
comes around that is disruptive, we have to rethink the way we do it. This
will definitely have an impact on what we do, because we have to react to a
proposal that just comes in the door, or because we're thinking proactively
about it. More often than not, it's the former. We're pushed into certain
things, because of what the market is doing.

A main corridor — Washington Street, Providence, RI

ten-storey apartment buildings. But if we're going to have major demand
for population growth, where do you accommodate that? Downtown
certainly. And also on those major corridors, why? Because A, they're not
the neighborhoods, B, they're good transportation corridors, and C, they're
good for commercial ground floors, and mixed use above.
That's where we say there should be density. From that perspective
alone, a vacant gas station should be a three, or four-storey mixed use
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Too much American geography has
been reoriented to the nations roadsides for them to suddenly recede
and disappear. Indeed, a major revolution in transportation would be
necessary. Certainly, abandonment
of the automobile would be even
more momentous than the automobile’s adoption.

Jakle & Sculle, The History of Gas
Stations 1994

↰
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Problems of Current Energy
Distribution Methods
As technology progresses and political initiatives strive for greener
cities around the world, the reliance on fossil fuels, gasoline in this
case, will likely decrease as the trends begin to favour alternatives in
the automotive industry.
As one energy phases out, we will have the opportunity to replace
this unsustainable, inefficient and harmful model with one that is
sustainable, efficient, and inclusive. Updating one system with an
alternative one.
This reliance on fossil fuels, affects more than just the fuelling of
our cars but will affect our cities, homes, and buildings which also
rely on this energy source.
Although our cities have continued to develop and the demand
for power has increased, we are still distributing electricity inefficiently and in a wasteful manner. Our current centralized energy
system relies on large power plants located far distances from
the buildings they are powering. Additionally, they require vast
amounts of resources to sustain these power plants and release
large amounts of pollution into the atmosphere. An alternative
solution is a decentralized energy system. This system relies on
renewable energy resources generating energy closer to the buildings they are powering. Housed in microgrids, these small grids
connect to nearby buildings with a local power source separate
from the main grid. This system has the ability to connect to the
larger grid, and disconnect when the main grid is down, continuing
to provide power to the buildings nearby. In addition to distribution, microgrids also have the capability of generating and storing
energy.
As we think about our transition away from fossil fuels and gas,
where does that leave gas stations? If these spaces are no longer
providing fuel for our automobiles, could they instead be used to
fuel our homes and communities, replacing oil with renewable
energy sources? The frequency of gas stations scattered throughout
the US and the close proximity they are located to our communities
provides a space to support the requirements of a microgrid. Could
gas stations become the new host site for a microgrid? A space that
connects and powers the community, an Energy Hot Spot!
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Centralized Energy
Our current electricity network relies on a few mass centralized
power plants located far from the areas they are distributing to.

Our shift in energy models
As our electrical energy network ages and becomes harder to
maintain, different models are being explored and tested. These
models are going away with petroleum, an unsustainable and
toxic resource, to a system that offers clean and renewable energy
to power and heat cities like solar and wind energy.

Decentralized Energy
A more efficient model is decentralized energy. These smaller
systems are located closer to the homes and building they are
powering. Unlike the centralized model which relies on fossil fuels,
this system uses renewable energy sources like solar and wind to
generate electricity.

Energy, “United Nations Environment Programme.” District Energy in Cities Initiative.
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Decentralized energy heat map

Centralized energy heat map
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Superposition, Exposed interwoven energy infrastructure. Rendering by Toban Shadlyn.
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Current energy distribution cycle
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Proposed renewable energy distribution cycle
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LinkNYC, New York, USA
2016

New York City Wifi Hotspots

Precedent—Network Infrastructure

108–109

GRADUATE THESIS

master of design

risd 2018

interior architecture

New LinkNYC systems installed in New York City replacing the old phone booths with free wifi
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The public pay phone was at one point a common street
structure around the world. Now an outdated system,
they have fallen into disuse. New York has adapted and
reused their unused public pay phones for free public
wifi access to millions of New Yorkers.
The map with the blue dots on the following page
represents the distribution of the free public wifi
hotspots scattered throughout New York. The dispersion of wifi hotspots could be compared with the
distribution of gas stations within a city. The main
difference between the two systems is the new infrastructure in New York is an interconnected network of
internet providers. Whereas the gas stations operate in
isolation from one another.
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Active gas stations located in Providence, RI, USA

Old public payphones replaced by new LinkNYC units

Map of New York City indicating the dispersement of
WiFi hotspot locations, NYC Opendata
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What Are Energy Hotspots?
Decentralized energy relies on the production of renewable energy
resources located close to where the energy will be used. This localized
generation decreases the loss of energy carried from transmission
towers and reduces the carbon emissions released into the air.
If proximity and frequency are two important determining
factors for the existence of a decentralized energy system, the
clustering of gas stations could provide an ideal physical space to
act as the conduit for the system to function. If we think about the
wifi hotspots in New York City, they function as a physical location where people can access the internet and connect. Similarly,
gas stations would become the physical location where energy is
produced, distributed and stored. An energy hotspot!
This system however, needs to function both on and offsite,
connecting with the surrounding community it is distributing
energy to and storing energy for. In this regard, the energy hot
spot taps into the existing infrastructure that is also producing,
distributing and storing energy. Utilizing the surrounding resources
enable these communities to exist as a microgrid, separating from
the central grid. A major advantage of this is the capability for these
communities to break away from the central grid during massive
power outages, sustaining heat and power to the communities
during these blackouts. These energy hot spots become a community emergency asset.

Old gas stations in green integrated into the energy
system creating microgrids within the community

Gas stations connection within the community
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TOWARDS A SYSTEMS
APPROACH
Although the transformation of gas stations will lead to an architectural change, this conversion will have a broader impact.
Economics, politics, as well as environmental, and social dynamics
of a community will shift as a result of this intervention. Therefore,
it is important that we consider these changes through a systems
lens. This will provide us the opportunity to not only focus on a
single isolated structure but to design and re-invent a whole new
way of thinking about energy transactions and distribution.
Since this intervention does not concern a singular location, I
have specified a set of standards to be applied to all gas stations to
be transformed into energy hot spots. In addition, each gas station
will have its own program related to its social context—responding
to its community.
I have determined five standard global conditions: a hub for
generation and storage of clean and renewable energy; a new
human program that responds to its existing context and community needs; a transparent real time information display of the hot
spot’s current program; a blackout energy reserve for the community; and a shift in energy ownership from a centralized system
(such as National Grid) to a more distributed and local system
empowering individuals to self govern. These methods will be
explained in more detail through three different test sites.

Community blackout shelter

Real time information display

Five energy hotspot
standard global conditions

Localized distribution and decentralized
energy ownership

+
-

+
-

+
-

Clean energy storage + generation

↲

↲

Contextual programming responding
to community needs
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APPROACH
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Clean energy storage + generation

Localized distribution and decentralized
energy ownership
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Although the transformation of gas stations will lead to an architectural change, this conversion will have a broader impact.
Economics, politics, as well as environmental, and social dynamics
of a community will shift as a result of this intervention. Therefore,
it is important that we consider these changes through a systems
lens. This will provide us the opportunity to not only focus on a
single isolated structure but to design and re-invent a whole new
way of thinking about energy transactions and distribution.
Since this intervention does not concern a singular location, I
have specified a set of standards to be applied to all gas stations to
be transformed into energy hot spots. In addition, each gas station
will have its own program related to its social context—responding
to its community.
I have determined five standard global conditions: a hub for
generation and storage of clean and renewable energy; a new
human program that responds to its existing context and community needs; a transparent real time information display of the hot
spot’s current program; a blackout energy reserve for the community; and a shift in energy ownership from a centralized system
(such as National Grid) to a more distributed and local system
empowering individuals to self govern. These methods will be
explained in more detail through three different test sites.
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Community blackout shelter
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Localized distribution

Five energy hotspot
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Clean energy storage + generation
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Contextual programming responding
to community needs

Citizen control
of energy usage

!

Contextual programming to support existing community needs

GRADUATE THESIS

master of design

interior architecture

risd 2018

GASSED OUT

118

TOBAN SHADLYN

and control to consumers. With today’s technology, data can be gathered
and distributed in real time providing responsive and reflexive information
about price, energy resource availability and individual energy use to the
end consumer. Providing a system that not only educates people on their
energy use behaviours but enables them control and manage it.

The Five Conditions
Human program that responds to its existing context and
community needs:
In order to successfully integrate the transition from a gas
station to an energy hotspot, an understanding and response to
the existing context is required. The programmatic changes should
support the existing adjacencies, services, infrastructure and
community in place. Each energy hotspot will therefore be different
from one another, as the transformation responds to the local
context.

119

1 “Thinking Beyond Microgrids to Build a Smarter
Energy Future.” Dick Munson.
April 19, 2016.
2 “Democratizing the Electricity System.” John Farrell
et al. March 12, 2018.

Empowering the community to self-govern
Moving away from a 20th century grid, dominated by large centralized
monopolies towards a 21st century decentralized grid, will lead to a shift
in ownership and control of energy. “A democratized network of independently-owned and widely dispersed renewable energy generators, with
the economic benefits of electricity generation as widely dispersed as the
ownership. Providing community choice aggregation and municipalization that can give communities the power and authority to establish energy
self-reliance.” 2

Hub for Generation/Distribution/Storage of Renewable Energies:
The energy hotspots function as a microgrid, a conduit for the
generation, distribution and storage of renewable energy. These
spaces rely on the generation of renewable energies which can fluctuate day to day. The distribution of energy from these microgrids
to the community also fluctuates within each day as consumers use
more energy at certain times over the course of that day. In addition
to distribution, this system is capable of storing excess energy that
is either produced from renewables on site or the excess received
from homes and buildings off-site. “Microgrids can also act as
a platform for smart cities, facilitating communication between
advanced electric meters, large-scale data, and other technologies
with the urban environment.” 1
Blackout energy reserve for the community
The energy hotspot has the capability of operating both in
parallel with the main grid and independently from it. During
power outages, the hotspot can disconnect from the main grid,
extending the distribution of power to homes and buildings nearby.
The space can also be utilized as a physical place for community
members to retreat to, to connect, communicate, access information and charge.
Transparency & Real Time Information/Communication:
Signage plays an important role on gas stations today. The information provided usually includes the brand or name of the station,
various gas and diesel prices and any additional services available at
that gas station. This information is dictated and controlled by large
oil companies supplying the fuel and the owner of the gas stations.
Although this information is useful to customers, it is consumed
passively. As an adaptive reuse strategy, the use and function of
information can be used as a tool to provide awareness, education
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Bernard Tschumi
Paris, FRA, 1984

Parc de la Villette

Precedent—System
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Parc de la Villette is a reuse and revitalization of the old
French national wholesale meat market and slaughterhouse land in Paris. Given the task to design a new
tourist attraction, Tschumi’s design proposal was a new
take on the urban park for the 21st Century.
Although each park structure is different from one
another, Tschumi used repetition of colour and material
to create a dispersed collective sense of place.
This idea is not dissimilar to how we familiarize
ourselves with gas stations currently. Although they are
standardized in form, they too, respond to their own
unique brand and location. As a strategy for adaptive
reuse, how do we apply a consistent framework that
still provides a responsive and flexible outcome?
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The various forms of urban park structures designed by Bernard Tschumi

The numerous locations of urban park structures designed by Bernard Tschumi
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our monthly bills to. And seeing how a Blockchain system can support the
exchange of energy, allowing for a peer to peer transaction.

A Conversation with
Allen Penniman
TOBAN SHADLYN Thank you for meeting with me. You come from an
urban design background and now work as an urban designer for the city of
Providence. Given the scope and topic of my thesis exploration I wanted to
have a conversation with you about design, and designing at an urban scale.
As you know, I am in the design phase applying an adaptation strategy for
gas stations as they transition into these “energy hotspots.” But through
this process I have realized that this proposal exists within other systems,
an energy system, a social system, an economic system. And these can’t
be ignored in this design proposal as they are all intertwined. Some of
the questions I have asked myself through this design proposal relate to
sustainability and feasibility. What are the incentives from a governments
perspective, or the community, or developers, or even oil companies to
buy in and enable this transition? One of the challenges is that although
the energy side of this proposal is advantageous, what is the connection of
these spaces with the community? Because these energy hotspots function as a local microgrid, they can disconnect from the main grid during
power outages, providing a safe space for people to retreat to for access to
communication, information, and charging resources. But in addition to
that, what do these spaces offer the community on a daily basis?
Allen penniman Could these energy hotspots also be an income generator for the community? For example, if there was a community land trust
and they are producing more energy than they consume, can they sell it
back to the main grid for profit?
Right, could this also act as a business model. One of the things that I was
researching is how people are using Blockchain as a way to trade their
excess energy with their neighbours. Taking that idea a step further I have
been thinking about what other platforms could be utilized to exchange
energy? Maybe a barter system, trading work for energy etc.
So taking currency out of it all together?
Yes, I think it gets into somewhat of a design speculation, but the reason
I am thinking about this is because as soon as we shift from a centralized
energy system to a decentralized one, it will lead to a displacement of power.
Consumers will have more control over their energy use and how much they
pay for it. The system becomes more democratized and more distributed.
We may not have a central energy controller like a National Grid to pay
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Yeah. That’s great. We’re actually playing with this idea with the
Woonasquaktucket vision plan, because one of the issues, is that just
about all of those artists communities are renting their space. Which
means they're very vulnerable to fluctuations in the market especially
residential conversions et cetera. And so, if owning a space was not an
option, one of the thoughts was that one of the spaces could be turned
into a micro grid and be an income generator. Because a lot of artists space
rely on throwing parties to make money. So, if you could create a community owned revenue stream, I have no idea how much a microgrid could
produce, but that could be one way to create a little bit more economic
self-sufficiency in these communities.
I think that’s a great idea! And I think it could be easily applied to this model
I am working with as well. So how would one go about visually representing
these ideas in their work? In addition to exploring the transformation of
these spaces architecturally, is there a way to depict these considerations
around incentives, and economic sustainability to some extent. What does
this look like as a body of work?
How do you feel about landscape urbanism?
What is Landscape Urbanism?
Landscape urbanism is a movement within landscape architecture.
Charles Waldheim out of the Harvard GSD is a big influencer. He usually
points to the Parc de la Villette competition in Paris, by Rem Koolhaas and
OMA, as one of the first expressions of landscape urbanism. The basic idea
is not to design “it”. So for example relating it back to your work, it would
be to design a system that has parameters for a multitude of the stations
of your design principle. So what is unique about Rem Koolhaas’s design
for the Parc de la Villette was that it was a malleable grid set. If X happens
then Y. If Y happens then Z. So it will evolve over time as it responds to the
conditions. I'm hearing you talk a lot about how this gas station rehab fits
into your broader system of energy and of community. But then also, what
physical form the station is ought to take. I wonder maybe if it’s better to
not answer that. But set up almost like an algorithm. For example, there
should be some component that celebrates the energy production, right?
There's one component that’s educational and then there’s another that
maximizes the highest and best use of that land. And this relies heavily
on diagrams to express it because you would have a lot of permutations.
So you might have a type of grid and you might show an example of how
the idea would have all these yes, no, if, thens. And they would result in
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different outcomes. It’s very systems oriented. This also came up in the 70s
when the EPA was established, talking about what do we do with all this
postindustrial land? This is in the wake of the collapse of urban planning
and the failure of architecture in many things like housing projects. Landscape architecture then stepping in basically saying, “okay, now it’s time to
listen to landscape architects we have the solution for solving postindustrial city, yada, yada, yada.” And so, this was the idea.
An approach that sets certain parameters or conditions and allowing the
outcome to be generated through that process?
Exactly. You're setting up a system, right? Another way to explain it would
be a typological design. I know you’re not designing a master plan where
you’re proposing buildings and uses, but let’s just say you were. You
would need to set up zones. So in R1 you would have residential in R2
that’s medium residential etc. You would have a grid where on one side
you see the different types of zones like R, C, I. And then in your columns
you would see density, the FAR (0.5), FAR (1), FAR (2). And then in the grid,
you would see these sort of massing’s of how that could be built. But you
don’t actually dictate the final outcome. This is going to be built out over a
generation, along with changing economic cycles. So we’re not saying that
it should look exactly like this, it’s not a sculpture, we’re just saying this is a
system to guide how it grows.

Stoss plaza at Harvard University

renewal, they’ve lost their credibility and now you should listen to landscape architects. It’s not even a disguised attempt to supplant urban
planning.
Please send me the writings about it, I want to read up on it.
I will. Are you familiar with the Harvard University Stoss plaza design?
There's an overpass that connects Harvard Yard and the science complex.
I will send you that project too, but I think it’s a really a good example of
these big ideas of landscape urbanism being designed in a two-acre plaza.
And essentially, it’s a simple plane with the flexibility to host a variety of
events. So, there's a skating rink in the winter and it becomes a food truck
park in the summer. The point is that it is very adaptable to the seasons
and for various events. A lot of people also point to the high line as an
example of adaptive reuse of post-industrial infrastructure. I would say that
the highline doesn’t adapt as much as the Stoss project. But still a comparable example.

Floor Area Ratio

How much, say or control does the city planning department have? Take for
example, my proposal, to introduce a different energy model into the fabric
of the city. If this is something the city wants to invest in and believes it is
a good direction to move towards, how would they begin to roll that out?
Would there be another zoning ordinance renewal rollout or creating new

That’s what my understanding of urban planning is.
Well, I mean, you should hear some of the writing on Landscape Urbanism.
It’s an attack on architecture, and it’s an attack on urban planning. It’s
saying urban planning committed the atrocities of highways and urban
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regulations dictating design considerations developers must adopt?
I think it’s more entrepreneurial. I mean, I think the other pair between
getting rid of your parking requirements is to build municipal garages if
you do want to have a city that has cars in it. Then if you have a municipal
garage you could carve out about X amount of spaces to be reserved for
overnight fleet storage. And it also has the double bonus of decoupling
parking from buildings because we have surface parking lots which leads
to less expensive building constructions, et cetera. I think that’s one way
to get ahead, but I have a hard time as an urban planner saying the city
should build a whole bunch of parking garages. But if the city doesn’t then
the private market will. And that revenue can be used to fix roads and fund
RIPTA. But that’s what Bob Moses did in New York, the major point was to
create highways and toll them as a form of revenue for the city.

work, you’re managing the work. A lot of the time it’s understanding the
political situation and economic situation and social situation that’s
driving the design. So, it’s more a puppeteering.
Can I ask you what your experience was like working at the Providence City
Planning department?

Right and so if we think about the mass deployment of AV, these vehicles will
all be abiding the law and so the revenue from metred parking and speeding
tickets all goes away. That’s a huge revenue source. You solve one issue only
to open up a new set of problems.
Yeah. You see, I think this is the value of thinking systematically. One
of the strengths of planning, that landscape architecture and architecture haven’t fully been willing to address yet is that most decisions don’t
happen around design, they happen around power and money. And so,
I think ignoring those factors puts yourself at a disadvantage. So if you
can deliver a business model of parking along with your design proposal
for autonomous vehicles then its going to be much stronger. But that’s
the question. I mean maybe those should be two different people that are
on the same team as opposed to a landscape architect’s responsibility. It
should be decided between numerous people with multiple skillsets, landscape architects, business minded folks etc.
So how does that work in the city planning office? Are all your colleagues
from urban planning backgrounds and you purse experts for specific kinds
of help?
Yeah. We all have different expertise. We have a historic preservation
planner, we have an environmental planner, an urban designer, we have
a transportation planner. So they say that in planning “you’re a generalist
with a specialty.” I think it was Aldous Huxley that said “be a jack of all
trades and a master of one. You know, I can’t be really good at creating
business models as well as designing buildings. There’s just not enough
time in a day. Interdisciplinary is really important, especially at the team
level. I have a colleague who describes urban planning as “it’s like having
an MBA for the public good.” This idea that you’re not really doing the
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Sure, yeah. It was great. I'm really sad to be leaving. I think we made a lot
of progress. We made a lot of inroads that didn’t exist before, representing
diverse groups is one. One example that comes to mind is the experience
I had trying to build trust with the Woonasquatucket vision planning
process which involved the artist’s communities very heavily. I remember a
point where I had made a couple social contacts, local artists and painters.
Before we even started with the plan, I was at a party and asked one of
them, if they knew that this plan was coming up, or if they heard about it?
I wanted them to get involved as I was going to be managing the project.
And the reaction from them was hesitation. Their initial thoughts were that
the city was going to kick them out of the neighborhood, and they were
upset about it. I understand that assumption and they have every right to
be upset, but don’t tell me that. Come to the table, say your thoughts to
everyone in that room so they can hear you and so that it goes on record.
Otherwise, I will have to try and relay that message on behalf of them and
it doesn’t have as big of an impact as them saying it person. It was conversations with those folks that they agreed to come to the meetings and some
joined the advisory committee. And they even agreed to let us host a couple
of meetings in their space. Those relationship didn’t really exist before. So
I feel like we made a lot of progress in changing how we do engagement. I
think that was probably the strongest takeaway.
Over the course of this semester I have been researching different methods
regarding citizen engagement, participatory design, collaborative design
and trying to understand what this practice could look like. One example
was looking at the work of Liz Ogbu. She did a project around day labourers,
which shed light on this particular issue in the US. My take away from that
project, was her interest and engagement with the day labourers. I don’t
think the architectural solution was a huge success, but it did bring to light
this issue, and brought the users to the forefront.
That’s great. For me, I have an issue when design and designers tend to
stay in their ivory tower and just associate or talk with other designers and
design for designers. And there's often such a gap between the end user
in terms of how she uses space or what her values are and then what the
designer thinks of as good design. It frustrates me that we don’t listen
more I suppose. So that’s a great example.
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I agree, I think it’s important that we learn how to facilitate differently or
that the role of facilitation is multimodal. That there are levels of engagement, and different ones work better in certain scenarios.
Yes I mean, we could spend a whole other hour talking about diversity,
inclusion and engagement, but I mean, it’s a challenge too because I think
often times those planners and designers aren’t often from the same walks
of life as those that are being planned and designed for. So even when
there’s an intent to do the right thing and reach community where it is and
be inclusive, often times, and I'm guilty of this too, there's a lack of cultural
understanding as to how do we create that space or even understand where
these spaces exist at all. I see that a lot. Have you ever heard of the term
or idea “hoodpass”? You either have “hoodpass” or you don’t. You blend
in or you don’t. And that comes up a lot when we’re doing engagement

133

TOBAN SHADLYN

are major cultural gaps? And he had a very honest answer. He gave an
example of a project that came to them that he was very excited about
working on. It was about designing for women’s rights in Saudi Arabia and
entering the work force. They took it on and tried to come up with a solution,
but they quickly realized that they just could not get past the cultural gap
and no matter how hard they tried, the lack of empathy would lead to solutions that would never fully translate into these women’s reality. They ended
up walking away from the project because they knew they weren’t the right
ones to solve for this challenge.
Now we’re getting into the territory of how to be a good ally and sometimes
it’s not for us the designers to talk. So, for example, one half of my family
is from Haiti. And we go back there to visit but we didn’t grow up there and
we didn’t experience the earthquake. So really, what we’re bringing to the
table is resources and not the decision-making. So, there is more of a role
on our part to then find a leader in the community to attach yourself to and
say, look, we’re here to listen and we have access to these resources, how
should we plug them in? And let the community lead.

“Hood Pass”—an internet meme

and I think one of my privileges is that I can fit into a city hall context or
into a hood context. But that can’t be said for some of my colleagues. And
you see it on both sides. You see it when you approach that counter in a
bodega, you know, what's the white boy doing in here? And then you see
the other side of it too. And people can smell each other’s fear. So I just use
that example of the cultural gaps that exist between the demographics of
planners and designers and the demographics of cities. And I mean, I think
we’re trying to overcome those cultural gaps a little bit more holistically.
But I think it’s also just a representation issue. We can interview a bodega
owner and understand their values and how to meet those with design. But
what if somebody who works at a bodega was also a designer? That would
just cut out that process. And I think those examples are really rare.
Yeah. Yesterday I had a conversation with someone who works at IDEO in
their public sector. And one of the topics that came up was about empathy
and designing for others. You know, how do we design for people from
non-Western societies? Will we ever really be able to empathize with the
people we are designing for? How do you approach that work when there

GRADUATE THESIS

master of design

interior architecture

risd 2018

GRADUATE THESIS

FABG Architect Firm (renovation)
201 rue Berlioz, Verdun, Québec,
Canada, 2011

Mies van der Rohe, Nun’s Island Gas Station

Precedent—Typology & Energy
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Between the two pavilions, Mr. Gauthier is
retaining the square concrete island where the gas
pumps were located. In place of each pump there
will be boxes built to the same scale; these will
house exhaust and intake vents for the geothermal
unit. These replicas, he says, are “important to
understand that it was a gas station.” The small
cashier booth will be restored and will act as a key
depot for an auto-share program.
The Globe and Mail

the building along with the incorporation of an energy
efficiency priority. Turning a once contaminated and
unsustainable site into a thriving sustainable space for
the community to connect.

Gas station reuse is not a new notion. Many gas stations
have already been converted into cafes, restaurants,
and mixed use high rise developments.
This particular gas station located on the archipelago
of Montreal (Nun’s Island), originally designed by Mies
van de Rohe, fell into disrepair in 2008. The architect
firm FABG injected new life into this iconic building,
transforming the once gas station into a youth and
senior activity centre for the community.
One of the most successful strategies of this adaptive reuse project is the respect for the original use of
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↑ After the rennovation   ↓Before the rennovation

Exhaust and intake vents for the geothermal unit resembling the original gas pumps which are photographed below

136–137

TOBAN SHADLYN

GRADUATE THESIS

139

TOBAN SHADLYN

DESIGNED
CASES

interior architecture

risd 2018

GASSED OUT

140

141

TOBAN SHADLYN

Three Energy Hotspots —
Edmonton, Alberta, Canada
Three intervention case studies are explored in a suburban neighbourhood located in Northwest Edmonton. Three different gas
stations dispersed within the radius of this community are adapted
into energy hotspots. Each gas station design responds to the
local context and infrastructural adjacencies. These test cases are
identified as representative sites for introducing a new network of
decentralized energy, information, and ownership that furthers
supports the existing infrastructure while positively empowering
citizens within their communities.

6015 Terrace Rd NW
53°32'21.6"N 113°25'36.4"W
Co-kitchen and garden

6820 90 Ave NW
53°31'31.7"N 113°25'58.8"W
Last mile shared mobility platform

76 Ave NW
53°30'42.5"N 113°23'40.9"W
Transition zone

Map of Edmonton, Alberta showing the locations of the hotspots.
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Food Hotspot
Each gas station design proposal is conceived to respond to site–
specific conditions. This intervention supports the existing nearby
community assets—schools, assisted living facilities, homes and
large grocery chains. This gas station shares the parking lot of
two large grocery stores. The intervention further supports this
infrastructure by leveraging the existing food chain rather than
competing with it. The gas station is adapted into a greenhouse and
communal kitchen adding a sustainable and closed food chain for
the community. This energy hotspot now supports a sustainable
and connected system for growing food, making food, distributing
food and recycling food.
An anaerobic digester sits next to the site, collecting food waste
from the nearby grocery stores, communal kitchen and broader
community, turning the food waste into usable energy. The large
surface parking lots and grocery store rooftops are used for the
installation of solar panels, maximizing the space to generate
enough electricity for the area. In addition, the existing canopy
structure is converted into a green roof, collecting water and storing
it underground in place of the oil storage tanks. These methods
decrease the use of intensive energy resources by relying on proximity and existing resources.

Excess Food

Food Waste

Greenhouse + Kitchen + Farmers Market
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Community electricity generation & distribution

Solar panels installed on the rooftop
of neighbouring buildings, homes and
surface parking lots generate and
distribute electricity within the community

Community waste and grocery store
waste is unloaded into the anaerobic
digester to produce usable energy
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Existing section: Underground storage tanks

Proposed section: Underground water storage tank & anaerobic digester

Existing gas station plan and surrounding context

Proposed gas station plan and surrounding context

Solar Panels
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Hotspot disconnects from the main grid
during power outages, extending power to
the nearby community as an energy reserve
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Hotspot provides a physical space for the community to retreat to access information, connect, and
charge
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Transition Hotspot
The location of this energy hotspot staggers the entrance of the
Kenilworth community and an industrial park. Cutting between
these areas is a major highway and railway line. To support the
existing transportation routes this intervention will provide a transition zone for large trucks and freight trains to offload packages and
goods to smaller electric vehicles that will complete the ditribution
throughout the community.
The energy exchange on site relies on the capture of excess
heat at the nearby power plants transported through underground
pipes to the site and distributed t0 the community. Not only does
this provide heating and cooling to the nearby community, it also
decreases the amount of pollution released into the atmosphere
from the powerplants. The large square footage accommodates
large back up storage space as an energy reserve of electricity.

National
Shipment

Local
Delivery

Energy hotspot

Excess Heat
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Community heating and cooling generation & distribution

Excess heat is captured from nearby
power plants and exchanged into
a district heating and cooling
distribution for the community

An industrial area next to a
community provides a transition
zone for large trucks to offload and
transition to smaller electric vehicles
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Existing Section: Underground storage tanks

Proposed Section: Underground district heating and cooling pipes

Towards Community

From Highway

Proposed Plan: Transition zone for large trucks to offload to small
vans to complete distribution system
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Proposed Plan: Transition zone for large trucks to offload to small
vans to complete distribution system
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Mobility Hotspot
This gas station is located on the corner of a dense residential
community and along a bus route. Directly across the street is an
elementary school along with five others nearby. To support the
young demographic attending schools nearby and the connection
with the bus route, the intervention at this site provides a solution
to the last and first mile gap. The “last mile” refers to the issues and
challenges people have travelling from home to a transportation
hub and back.
The convenience store has been adapted to accommodate for
personal bike and ski storage. The gas pumps have been adapted
into electric charging stations to accommodate a fleet of electric
autonomous vehicles that can pick up and drop off members of the
community between the bus stop and home.
Reusing the columns of the canopy structure, a new interior
space is created on the site providing a heated place for people to
wait indoors for the bus. Solar panels are installed onto the rooftop
structure to power the charging stations and broader community.

Bus

Electric Vans + Warming Café + Storage
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Community electricity generation & distribution

First and last mile multi–modal
transportation hub, providing
a door to door shared mobility
platform.

Solar panels installed on
the new roof structures
generate electricity on site.
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Existing Section: Underground storage tanks
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Proposed Section: Underground electricity piping

First Mile

Existing Plan: gas station located on a bus route and near a dense school community
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Last Mile

Proposed Plan: multi-modal transportation hub for the community
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Specisalist Advisors

Kurt Teichart — Energy consultant
Kurt Teichert is Senior Lecturer in Environmental Studies. He teaches
courses and advises students on sustainable design, environmental stewardship, urban infrastructure, and transportation technology and policy.
Brown established an environmental education and advocacy initiative
in 1990 that links student research and education efforts with university
operations to implement programs that reduce negative environmental
impacts. Kurt came to Brown in 1992 to support that initiative. He has
been involved in research, design, and construction of high performance
educational facilities for over 25 years. Teichert is a member of the Steering
Committee of the Northeast Sustainable Energy Association RI Chapter,
and is a founding member of the NE Campus Sustainability Consortium.
Prior to coming to Brown, Kurt served as Research Associate and Facilities
Manager at New Alchemy Institute. He holds an M.Sc. in Agricultural
and Resource Economics from Oregon State University and a B.A. from
Franklin and Marshall College.

Image Credits

Katherine Foley — Landscape Architect
Kathryn Foley is a licensed landscape architect whose independent design
practice aims to position the landscape as a resilient medium capable of
negotiating complex social and political realities. Recent studio research
conducted in combination with interdisciplinary graduate student
contributors interrogates the shared territory of the living and the dead in
western burial tradition. Foley is also pursuing emerging themes in field
reconnaissance-based research on the culture, climate and environmental
impacts of resource extraction in subsurface geologic formations including
those of North American permafrost territories. Field accounts have been
published in contribution to Manifest: A Journal of American Architecture
and Urbanism and with the Forum on Fieldwork’s project Fieldwork in
Landscape Architecture: Methods, Actions, Tools.
Foley has implemented material-focused landscapes for private clients
as well as civic projects including the RISD Architecture department’s
student design-build outdoor performance space SouthLight at the Southside Cultural Center in Providence.She has also worked on such urban
public use projects as Boston’s NorthPoint Gateway and the Indianapolis
Art Park with Landworks Studio in Boston, MA. With Terreform ONE she
re-envisioned the restored social and ecological networks of Brooklyn
in the year 2110, and with !Melk she helped design Ship Street Square in
Providence’s Jewelry District.
In addition to teaching landscape design studios at RISD, Foley is a
Rhode Island Certified Horticulturist, has been a visiting critic and lecturer
regionally and has taught at the Boston Architectural College.

Eric Beteille. Establishing Shot:
The 405. Flickr. July 18, 2007.
Accessed May 10, 2018. https://
www.flickr.com/photos/atwatervillage/842866223/in/photolist

Trap. August 21, 2017. Accessed
May 09, 2018. https://thespeedtrap.net/2017/08/21/
history-hits-forgotten-technology-early-fuel-measurement/.

John Margolies. 1915 Bowser
Company Manual. Pump and
Circumstance.

1913 Gulf refining co drive in
station. Michael Sanserino.
Pittsburgh’s Century-old Drive-in
Gas Station First of Its Kind.
Pittsburgh Post-Gazette. March
3, 2014. Accessed May 09, 2018.
http://www.post-gazette.com/
powersource/features-powersource/2014/03/03/
Pittsburgh-s-century-old-drivein-gas-station-first-of-its-kind/
stories/201403030197.

1859 First successful oil well
in Pennsylvania. Jennifer
Latson. History of the American Oil Industry: When Drake
Struck Oil. Time. August 27, 2015.
Accessed May 09, 2018. http://
time.com/4008544/american-oil-well-history/.
1893 First American powered
automobile. J Frank DuryeaAlchetron, The Free Social
Encyclopedia. Alchetron.com.
September 27, 2017. Accessed May
09, 2018. https://alchetron.com/JFrank-Duryea.
1898 First gas dispenser pump.
Pees, Samuel T. Beman Automatic Gasoline Tank. Whale Oil.
Accessed May 09, 2018. http://
www.petroleumhistory.org/OilHistory/pages/gasoline/beman.html.
1905 First sidewalk gas pump
in the U.S. Daily Rubber. 5 Rare
Vintage Gas Stations. Daily
Rubber. December 30, 2016.
Accessed May 09, 2018. https://
dailyrubber.com/5-rare-vintagegas-stations/.
1908 First affordable model T
Jeffrey Powers. January 14, 1914:
First Assembly Line Ford Model T
Car. Day in Tech History. January
14, 2014. Accessed May 09, 2018.
https://dayintechhistory.com/
dith/january-14-1914-assemblyline-ford-model-car/.
1910 First drive in gas station.
Stephen Hyden. History Hits:
Forgotten Technology-Early
Fuel Measurement. The Speed

GRADUATE THESIS

169

TOBAN SHADLYN

master of design

interior architecture

1949 Scenes from the first selfserve gas station. Alla Grant.
Gilmore Oil’s Gas-A-Teria, One of
the First Self Serve Gas Stations
in Los Angeles, 1948. September
04, 2017. Accessed May 09, 2018.
http://www.vintag.es/2017/09/
gilmore-oils-gas-teria-one-offirst.html.
John Margolies. Flying Saucer
Gas Station, Ashtabula, Ohio.
The New York Times. June 02,
2016. Accessed May 09, 2018.
https://www.nytimes.com/slideshow/2016/06/03/obituaries/
photographer-john-margolies/
s/20160603margolies-obit-slideJ5AR.html.
1900. John Margolies, . Pump and
circumstance: glory days of the gas
station. Boston: Little, Brown, 1996.
1910. Attila Nagy. The Amazing
Architectural Evolution of the
Filling Station. Gizmodo. May
07, 2016. Accessed December
14, 2017. https://gizmodo.
com/the-amazing-architectural-evolution-of-the-filling-stat-1772864964.
1920. Alv Skogstad Aamo, and
William Mulholland. Bensinstasjonen: en visuell historie = The

petrol station: a visual history.
Oslo: Norsk form, 1995. p. 62
1930. Attila Nagy. The Amazing
Architectural Evolution of the
Filling Station. Gizmodo. May
07, 2016. Accessed December
14, 2017. https://gizmodo.
com/the-amazing-architectural-evolution-of-the-filling-stat-1772864964.
1940. Attila Nagy. The Amazing
Architectural Evolution of the
Filling Station. Gizmodo. May
07, 2016. Accessed December
14, 2017. https://gizmodo.
com/the-amazing-architectural-evolution-of-the-filling-stat-1772864964.
1950. Attila Nagy. The Amazing
Architectural Evolution of the
Filling Station. Gizmodo. May
07, 2016. Accessed December
14, 2017. https://gizmodo.
com/the-amazing-architectural-evolution-of-the-filling-stat-1772864964.
1960. Attila Nagy. The Amazing
Architectural Evolution of the
Filling Station. Gizmodo. May
07, 2016. Accessed December
14, 2017. https://gizmodo.
com/the-amazing-architectural-evolution-of-the-filling-stat-1772864964.
1970. David Smith. I-75 @
Athens-Boonesboro Road
Lexington, KY Late 1970’s. Flickr.
January 16, 2011. Accessed
December 14, 2017. https://www.
flickr.com/photos/41932515@
N03/5360951622/in/faves49809499@N02/.
1980. JohnyWheels. 1980 Gas
Station Pumps. 1980 Gas Station
Pumps, nissan cherry europe
gti. Accessed December 14, 2017.
http://www.johnywheels.com/
nissan-cherry-europe-gti/1980gas-station-pumps-83c8739cf-

b3ff6d5.html.
1990. Iris Barker. Shell returns
to paying dividends in cash.
Daily Management Review.
November 28, 2017. Accessed
December 14, 2017. https://www.
dailymanagementreview.com/
Shell-returns-to-paying-dividends-in-cash_a3933.html.
2010. Shell Gas station. Google
Maps 200 Union Ave Providence
Rhode Island. Accessed December
14, 2017.
Calgary Reviews. Abandoned
Shell Gas Station Snack Shop.
Flickr. April 08, 2013. Accessed
May 09, 2018. https://www.
flickr.com/photos/calgaryreviews/8631712006.
Hopper, Edward. Gas. 1940 |
MoMA." The Museum of Modern
Art. Accessed January 26, 2018.
https://www.moma.org/collection/works/80000.
Jakle & Sculle The History of Gas
Stations. 1994 p.134
Marcello Minale. 2000. How to
Design a Petrol Station Copyright
of Minale Tattersfield Design
Strategy
Anglerove. Skelly Gas Station.
Flickr. November 10, 2008.
Accessed May 09, 2018. https://
www.flickr.com/photos/
anglerove/3018457748/in/
pool-skellyoil/.
Snacks. Eric Mack. “Am I a
convenience store addict? Digging
deep to understand an obsession.”
CNET. August 17, 2016. Accessed
December 14, 2017. https://www.
cnet.com/news/am-i-a-convenience-store-addict-digging-deepto-understand-an-obsession/.

risd 2018

GASSED OUT

Drink. Fabiola Cineas. “Soda
Tax’s Early Impact: Sales Drops,
Layoffs, and Lagging Tax Revenue.”
Philadelphia Magazine. February
23, 2017. Accessed December 14,
2017. http://www.phillymag.com/
business/2017/02/22/soda-taximpact-sales-drop/.
Checkout. BLOG. Convenience
Store Directory|C Store List|Convenience Store Chains. Accessed
December 14, 2017. https://www.
cstoredirectory.com/blog/.
Canopy
Shell Logo. Anderson, Todd. The
History of the Shell Logo. Views on
Design. January 01, 1970. Accessed
December 14, 2017. http://www.
viewsondesign.com/2016/10/
the-history-of-shell-logo.html.
Gas Station Signage. Patrick.
Gas Station Signage, Wausau
Wisconsin. Flickr. November 23,
2008. Accessed May 09, 2018.
https://www.flickr.com/photos/
typographyshop/3052121503/in/
pool-skellyoil/.
Oil Company Chain. Desjardins, Jeff. Chart: The Evolution of
Standard Oil. Visual Capitalist.
November 24, 2017. Accessed
January 26, 2018. http://www.
visualcapitalist.com/chart-evolution-standard-oil/.

170

gence/2014/11/19/3-reasons-republicans-should-support-raising-the-gas-tax.
Steel Yard. Rudy Bruner
Award. The Steel Yard. Accessed
December 14, 2017. http://www.
rudybruneraward.org/winners/
steel-yard/.
Amazon Lockers. James
Vincent. Amazon’s Lockers
Gave Me a Shameful Taste of a
World without People. The Verge.
March 28, 2017. Accessed May
09, 2018. https://www.theverge.
com/2017/3/28/15085728/
amazon-locker-automated-worldfirst-click.
Curb Calming. Jeff Danna.
Roll out the Bulb-outs. Main
Street Beverly. July 25, 2017.
Accessed May 09, 2018. https://
mainstreetbeverly.wordpress.
com/2017/03/22/roll-out-thebulb-outs/.
Washington Street Main
Corridor. 1927 Postcard Looking
Down Washington Street.
CardCow.com. Accessed May
09, 2018. https://www.cardcow.
com/401561/looking-down-washington-street-providence-rhode-island/.
John Held Jr. Americana Map 1928.
The New Yorker Magazine 1956.

Gas pump. Veeder-Root, Gilbarco.
Encore S Fuel Dispensers from
Gilbarco Veeder-Root. Flickr. June
17, 2011. Accessed May 09, 2018.
https://www.flickr.com/photos/
gilbarco/5843021539.

4th Generation Energy. District
Energy in Cities Initiative. United
Nations Environment Programme.
Accessed December 14, 2017.
http://staging.unep.org/energy/
districtenergyincities.

Old Gas Pump. American Oil &
Gas Historical Society. This Week
Archives. Accessed December
14, 2017. https://aoghs.org/
this-week-in-petroleum-history/.

LinkNYC. Rebecca Greenfield.
New York’s Super-Fast Wi-Fi
Is Live, and Free. Bloomberg.
com. January 19, 2016.
Accessed December 14, 2017.
https://www.bloomberg.com/
news/articles/2016-01-19/
new-york-s-super-fast-wi-fi-islive-fast-and-free.

GAS signage. Jacob Anbinder.
3 Reasons the GOP Should
Support Raising the Gas Tax.
U.S. News & World Report.
November 19, 2014. Accessed May
09, 2018. https://www.usnews.
com/opinion/economic-intelli-

GRADUATE THESIS

Framework for Fostering Effective
Energy Transitions. McKinsey &
Company. Accessed May 09, 2018.
https://www.mckinsey.com/
industries/oil-and-gas/our-insights/a-framework-for-fostering-effective-energy-transitions.

Parc de la Villette. Bernard
Tschumi Architects. Veduta aerea
del parco. Accessed December 14,
2017. http://www.tschumi.com/
projects/3/.
Floor Area Ratio. What Is Floor
Area Ratio (FAR)? Seattle’s
Land Use Code. March 11, 2011.
Accessed May 09, 2018. https://
seattleslandusecode.wordpress.
com/2011/03/09/what-is-floorarea-ratio-far/.

TOBAN SHADLYN

Annotated Bibliography
Introduction
Keesmaat, Jennifer and Walker, Jarrett. “Ep. 013: Transit - An Instrument
of Urban Freedom”. Produced by Invisible City. August 2017. Podcast.
Accessed November 14, 2017. https://soundcloud.com/invisiblecitypodcast/ep013
A podcast interview between Jennifer Keesmaat, the former chief city
planner for Toronto Canada, and Jarrett Walker, a consultant in public
transit network design and policy. The discussion focuses on what will
“drive future plans for cities and the debates around the integration of
autonomous vehicles”. The question Jennifer and Jarrett poses is this, “Are
we planning our cities for cars, or do we recognize cars for what they are,
a mobility tool, and a mobility tool with sever limitations.” They make the
argument that cars are not the solution of our future but rather transit.
This podcast inspired me to think about the adaptive reuse of gas stations.
Proposing a design that would encourage the integration of cars or creating
public spaces for the people that inhabit those neighbourhoods?

Stoss Plaza. Stoss. The Plaza at
Harvard. Stoss. 2013. Accessed
May 09, 2018. http://www.stoss.
net/projects/16/the-plaza-at-harvard/.
Hoodpass. Crazed Afrykan. Your
Hood Pass Has Been Approved!.
One Track Mine. April 03, 2017.
Accessed May 09, 2018. https://
onetrackmine.com/your-hoodpass-has-been-approved/.
Mies van der Rohe.
Conversion of Mies van der Rohe
Gas Station / FABG. ArchDaily.
March 06, 2012. Accessed
December 14, 2017. https://www.
archdaily.com/214540/conversionof-mies-van-der-rohe-gas-station-les-architectes-fabg/.

171

Thompson, Clive. “How driverless cars are changing the worst thing
about driving: parking.” Newsweek. May 16, 2016. Accessed November
11, 2017. http://www.newsweek.com/driverless-cars-and-futureparking-418943.
This article from Newsweek, discusses the benefits of driverless cars will
require lesser need for parking. Making the argument, that the supporting
automobile infrastructure has “…enormous potential—all that paved-over
space suddenly freed up for houses and schools, plazas and playgrounds,
or just about anything. All that parking could go away, and then what
happens? You unlock a tremendous amount of value.”
“Automotive trends and Gen Y.” DU Press. August 2014. Accessed
December 14, 2017. https://dupress.deloitte.com/dup-us-en/multimedia/videos/automotive-trends-gen-y.html.
This recent report published by Deloitte insights details the automobile
trends as they relate and affect the younger generations. Following the
behaviours and priorities of this target market, the automobile is described
as more of an “appliance than a status of symbol.” Going further, the report
describes the changing behaviours stating that this demo
graphic “crave connectivity and convenience, and frequently base their
transportation decisions on overall cost and the quality of their customer
experience,” excluding ownership altogether. An example of the changes in
the industry that are yet to come.

Gas Stations Into Civic Beacons?” Metropolis. March 31, 2017.
Accessed December 14, 2017. http://www.metropolismag.com/architecture/electric-car-turned-gas-stations-civic-beacons/pic/23467/.
“Shareway 2030.” Höweler Yoon Architecture. 2012. Accessed December
14, 2017. http://www.howeleryoon.com/projects/shareway-2030.
Hannon, Eric, McKerracher, Colin, Orlandi, Itamar, and Ramkumar,
Surya. “An integrated perspective on the future of mobility.”
McKinsey & Company. October 2016. Accessed December
14, 2017. https://www.mckinsey.com/business-functions/
sustainability-and-resource-productivity/our-insights/an-integrated-perspective-on-the-future-of-mobility.
Shaw, Jeanette. Autonomous Vehicles and the Future of Transport.
October 04, 2016. Accessed December 14, 2017. https://www.youtube.
com/watch?v=Hk1eFYABgk4.
A conference interview video with speakers representing the different
facets of the automobile industry: Emily Castor, Director of Transportation Policy, Lyft, Claire Delaunay, Co-founder and Director of Software
Engineering, Otto, Lauren Isaac, Manager of Transportation Sustainability,
Parsons Brinckerhoff, Linsey Willis, Director of External Affairs, Contra
Costa Transportation Authority.
Kent, Sarah. “A Look at the Gas Stations of Tomorrow.” The Wall Street
Journal. May 19, 2017. Accessed December 14, 2017. https://www.wsj.
com/articles/a-look-at-the-gas-stations-of-tomorrow-1495203459.
A case study of what gas station companies may do to reposition themselves in the future ie. buying into grocery chains
Gross, Daniel. “America’s Gas Stations Are Running Out of Time.” Slate.
com. June 2016. Accessed December 14, 2017. http://www.slate.com/
business/2017/12/the-arguments-for-and-against-the-cvs-aetnamerger.html.
America, Feb 21 2017 Partner Collaborations North. “Demographic
Shifts: Shaping the Future of Car Ownership.” Knowledge@Wharton.
Accessed December 14, 2017. http://knowledge.wharton.upenn.edu/
article/demographic-shifts-shaping-future-car-ownership/.

Craig A, Giffi, Joe Vitale, Michelle Drew Rodriguez, Bharath Gangula,
and Steve Schmith. “The changing nature of mobility.” DU Press. July
2014. Accessed December 14, 2017. https://dupress.deloitte.com/
dup-us-en/deloitte-review/issue-15/automotive-trends-gen-y.html.
“Automotive revolution – perspective towards 2030.” McKinsey &
Company. January 2016. Accessed December 14, 2017. https://www.
mckinsey.com/.
Keskeys, Paul. “Welcome to Somerville, the Smart City Where Traffic
Vanishes and Cars Park Themselves - Architizer Journal.” Journal.
November 06, 2017. Accessed December 14, 2017. https://architizer.
com/blog/inspiration/industry/welcome-to-somerville/.

Fostering Effective Energy
Transition; World Economic
Forum. Daniel Hund et al. A

Burdick , Andrew , and Kyle Graham. “What if...The Electric Car Turned

master of design

interior architecture

risd 2018

GASSED OUT

History & Gas Station Information
Gross, Daniel. "Gas Stations Could Soon Be As Quaint As Bookstores and
Soda Fountains." Slate Magazine. June 10, 2016. Accessed May 08,
2018. http://www.slate.com/articles/business/the_juice/2016/06/
why_america_s_gas_stations_are_running_out_of_time.html.
Ausick, Paul. “Why Are There 115,000 (or 150,000) Gas Stations in
America?” 247wallst.com. May 22, 2014. Accessed November 14, 2017.
http://247wallst.com/economy/2014/05/22/why-are-there-115000or-150000-gas-stations-in-america/.
Jakle, John A., and Keith A. Sculle. The gas station in America. Baltimore,
MD: Johns Hopkins University Press, 1994.
This book provides a comprehensive analysis of gas stations throughout
North America. With an academic approach, the authors cover everything
from the history of gas stations, their importance in society and pop
culture, the many architectural identities, and its evolution over a century.
Margolies, John. Pump and circumstance: glory days of the gas station.
Boston: Little, Brown, 1996.
This book is an archival collection of historical images, posters, propaganda, and social aspects that were tied to the gas stations culture in
America throughout the 20th century.
Aamo, Alv Skogstad., and William Mulholland. Bensinstasjonen: en
visuell historie = The petrol station: a visual history. Oslo: Norsk form,
1995.
This book showcases the history of gas station architecture and the oil
industry in Norway. A comprehensive understanding of the changes of
gas stations over time as they relate to the changes in the oil industry, car
manufacturing industry, and human behaviours.
Minale, Marcello, Edward Booth-Clibborn, and Lucy Hughes. How to design
a successful petrol station. London: Edward Booth-Clibborn, 2000.
Described as “forecourt design”, Marcello Minale documents from an
architecture standpoint his experience designing stations for his clients,
oil companies. Covering topics such as branding to technical construction
details.
Bell, Jonathan. Carchitecture. London: August, 2001.
This book examines the effect of the evolution of cars on our architecture.
Stating both the automobile industries effect from small scale individual
buildings to large scale impact, the shaping of our cities.
(Hollander, Justin B., Julia L. Gold, and Niall Kirkwood. Principles of
Brownfield Regeneration : Cleanup, Design, and Reuse of Derelict
Land. Washington: Island Press, 2010. eBook Academic Collection
(EBSCOhost), EBSCOhost (accessed October 27, 2017).
Julia Gold in collaboration with her co-authors, provides an introduction
on the topic of brownfield, defined by the US EPA as, “idle real property,
the development or improvement of which is impaired by real or perceived
contamination.” Gas stations fall into the brownfield property category.
The book covers topics from remediation of the sites, to design considerations, and policy.

172

Fueling America: A Snapshot of Key Facts and Figures | NACS Online –
Your Business – NACS Retail Fuels Reports – 2013 NACS Retail Fuels
Report. Accessed December 14, 2017. http://www.nacsonline.com/
YourBusiness/FuelsReports/GasPrices_2013/Pages/StatisticsDefinitions.aspx.
Grover, Bryan. “What will the gas station of the future look like?” What
will the gas station of the future look like Comments. January 2017.
Accessed December 14, 2017. http://sponsored.bostonglobe.com/
rocklandtrust/what-will-the-gas-station-of-the-future-look-like/.
This article describes the decrease of gas stations throughout the US, “as
more stations turn themselves into convenience stores that happen to sell
gas, rather than gas stations that sell conveniences.” In addition the article
explains some of the reasons for the decline in gas stations, “The land itself
has become more valuable than the gas station that stands on it…Every
year, car manufacturers release new models that go farther on less gas—if
they use gas at all.”
Klein, Michael. "Sign of the Times | NACS – Your Business – Fuels Resource
Center." Trader Joe's Rules as Consumers' Favorite Grocery Chain
| NACS – Media – NACS Daily. December 1, 2013. Accessed May 07,
2018. http://www.convenience.org/YourBusiness/FuelsCenter/
Pages/Sign-of-the-Times.aspx#.WvCRai-ZM_U.
Randl, Chad . “Preservation Brief 46: The Preservation and Reuse of
Historic Gas Stations.” National Parks Service. September 2008.
Accessed December 14, 2017. https://www.nps.gov/tps/how-to-preserve/briefs/46-gas-stations.htm.
This article discusses gas stations from the perspective of historic preservation. “This Preservation Brief provides guidance on assessing the
significance of historic gas stations and encourages their preservation by
providing information on the maintenance and repair of existing structures.
This Brief also describes appropriate rehabilitation treatments, including
conversion for new functions when the historic use is no longer feasible.” An
analysis of gas station typologies is also detailed.
Kaysen, Ronda. “A Clean New Life for Grimy Gas Stations.” The New York
Times. July 10, 2012. Accessed December 14, 2017. http://www.nytimes.
com/2012/07/11/realestate/commercial/a-clean-new-life-for-grimygas-stations.html?pagewanted=all&_r=0.
This article describes the benefits remediation of a gas station can have on
a community, “a former neighborhood blight has become a new downtown
center
Bartsch , Charlie , and Matt Ward. “RECYCLING AMERICA’S GAS
STATIONS The Value and Promise of Revitalizing PetroleumContaminated Properties.” Http://www.nalgep.org. 2002. Accessed December
14, 2017. http://www.nalgep.org/uploads/pdf/publi15.pdf.
“USTfields” revitalization will require a partnership among states, local

TOBAN SHADLYN

Proposed Energy Model
Woyke, Elizabeth. “The startup behind NYC’s plan to replace phone
booths with 7,500 connected kiosks.” MIT Technology Review. July 18,
2017. Accessed December 14, 2017. https://www.technologyreview.
com/s/608281/the-startup-behind-nycs-plan-to-replace-phonebooths-with-7500-connected-kiosks/.
This precedent is used to compare the system of phone booths throughout
New York City, an outdated obsolete system that was adapted to wifi
hotspots, with the similarities gas stations could soon face.
LinkNYC - DoITT. Accessed December 14, 2017. https://www1.nyc.gov/site/
doitt/initiatives/linknyc.page.
Flamm, Matthew, and CityBridge. “Wi-Fi kiosks coming soon to a former
pay phone near you.” Crain’s New York Business. January 05, 2016.
Accessed December 14, 2017. http://www.crainsnewyork.com/
article/20160105/TECHNOLOGY/160109981/wi-fi-kiosks-comingsoon-to-a-former-pay-phone-near-you.

419-29. Accessed December 14, 2017. doi:10.1016/j.energy.2017.03.052.
This review provides a detailed definition and explanation of the use of
district heating in Sweden. The incentives for implementing district heating
into the Swedish economy are “a high security of supply, low carbon dioxide
emissions, and efficient use of available heat sources.”
Sipila Juha, Helsingin Energia | Apr 01, 2013. “Utility Revisits District
Heating and Cooling.” TDWorld. April 23, 2013. Accessed December
14, 2017. http://www.tdworld.com/utilities-call-center/utility-revisits-district-heating-and-cooling.
Helsinki Finland is a city experimenting with new ways of integrating
district cooling and heating and heat recovery in an attempt to reduce
carbon emissions by 2050. One innovative solution they have tested
was a collaboration with the technology sector. Data centres need to be
cooled from producing excess heat. “Using the waste heat from computers
to heat other city buildings and supply hot tap water to the residents of
Helsinki.”

S, Sreekanth P. “BERNARD TSCHUMI – Parc de La Villette.” The Archi
Blog. January 21, 2011. Accessed December 14, 2017. https://
thearchiblog.wordpress.com/2011/01/21/bernard-tschumi-parc-dela-villette/.
This precedent is used to compare the systemic architectural approach
Bernard Tschumi applied to one unified park sprawled across a vast area
of Paris and the similarities that exist between gas stations as a system for
responsiveness over standardization

Jackson, Edwardo . “Why Going Off The Grid Isn’t Just For Conspiracy
Theorists Anymore.” Upworthy. April 02, 2013. Accessed December 14,
2017. http://www.upworthy.com/why-going-off-the-grid-isnt-justfor-conspiracy-theorists-anymore.

“Frac centre.” Parc de la Villette, Paris | Tschumi | Collection Frac Centre.
Accessed December 14, 2017. http://www.frac-centre.fr/collection-art-architecture/tschumi-bernard/parc-la-villette-paris-64.
html?authID=192&ensembleID=599.

Lanterno, Allison. “How Microgrids Work.” Energy.gov. June 2014.
Accessed December 14, 2017. https://energy.gov/articles/how-microgrids-work.

“2035: can EVs put the brakes on oil demand?” 2035: can EVs put the
brakes on oil demand? | Wood Mackenzie. April 2017. Accessed
December 14, 2017. https://www.woodmac.com/news/editorial/2035-electric-vehicles-oil-demand/.
“2035: what will the energy landscape look like?” 2035: what will the energy
landscape look like? | Wood Mackenzie. April 2017. Accessed December
14, 2017. https://www.woodmac.com/news/editorial/2035-global-energy-landscape/.
A short trend analysis of the future energy resource growth in certain
countries around the world.
Lambert, Fred, “Elon Musk says Tesla could rebuild Puerto Rico’s power
grid with batteries and solar.” Electrek. October 06, 2017. Accessed
December 14, 2017. https://electrek.co/2017/10/05/elon-musk-teslarebuild-puerto-ricos-power-grid-batteries-solar/.
“Legrada Service Station.” Archello.com. June 2011. Accessed December
14, 2017. http://us.archello.com/en/project/legarda-service-station.
EPA. “2015 TRI Factsheet: State – Rhode Island .” Https://iaspub.epa.
gov. June 2017. Accessed December 14, 2017. https://iaspub.epa.
gov/triexplorer/tri_factsheet.factsheet_forstate?pstate=RI&pYear=2015&pParent=NAT.

Holstein, Amara. “Gas Station Reuse.” Build a Better Burb. September 23, 2016.
Accessed December 14, 2017. http://buildabetterburb.org/gas-station-reuse/.

173

Akinmade Åkerström, Lola . “7 examples of sustainability in Sweden.”
Sweden.se. June 21, 2016. Accessed December 14, 2017. https://
sweden.se/nature/7-examples-of-sustainability-in-sweden/.

Extension, Clemson University Cooperative. “An Introduction to Bioswales.”
An Introduction to Bioswales : Extension : Clemson University : South
Carolina. May 2015. Accessed December 14, 2017. http://www.clemson.
edu/extension/hgic/water/resources_stormwater/bioswales.html.
Guay, Justin. “The Art of Clean Energy War.” The Huffington Post. April 08,
2013. Accessed December 14, 2017. https://www.huffingtonpost.com/
justin-guay/the-art-of-clean-energy_b_3001242.html.
This article from the Huffington Post argues that there is a battle between
the “aging, and uncompetitive fossil fuel industry against a young, innovative and increasingly competitive set of renewable energy technologies.”
Where coal and oil industries are weak, renewable energy sources could be
the answer instead. Energy required in the un-electrified ‘poor’ countries
of the world, do not have access to the grid systems in place in developed
countries. Off-grid decentralized energy is feasible in these remote places.
Cnj.si, CNJ |. “Ecopolis - Homepage.” Ecopolis - Homepage. Accessed
December 14, 2017. http://ecopolis.danfoss.com/.
Meyer, Andrew. “Why a Distributed Energy Grid is a Better Energy Grid.”
Swell Energy. May 2016. Accessed December 14, 2017. https://
www.swellenergy.com/blog/2016/05/20/why-a-distributed-energy-grid-is-a-better-energy-grid.

Werner, Sven. “District heating and cooling in Sweden.” Energy 126 (2017):

GRADUATE THESIS

master of design

interior architecture

risd 2018

GASSED OUT

174

TOBAN SHADLYN

Proposed Energy Model Continued
Yadigaroğlu, Ion, and Managing Principal of Capricorn Investment Group.
“Here’s why oil’s future is grim.” CNBC. August 23, 2017. Accessed
December 14, 2017. https://www.cnbc.com/2017/08/23/heres-whyoils-future-is-grim-commentary.html.

Thank you

“Conversion of Mies van der Rohe Gas Station / FABG.” ArchDaily.
March 06, 2012. Accessed December 14, 2017. https://www.archdaily.
com/214540/conversion-of-mies-van-der-rohe-gas-station-les-architectes-fabg/.
An icon, this abandoned gas station on the archipelago of Montreal (Nun’s
Island), designed by Mies van der Rohe was transformed into a youth
and senior activity centre. In particular, one of the successful design
strategies, adapted the existing underground storage tanks from toxic
petroleum storage and replaced them with a clean energy geothermal
system. Switching a non sustainable and contaminate source of energy
with a renewable source that energizes the building, extending its life and
program.

To Seester and Brosky and my Third Sister, I love you so dearly.

175

To Farrel and Lisa you are incredible people and the most amazing role
models. Thank you for your everlasting support and love.
Sevgilim ve hayat arkadaşim Cemiş teşekkürler. You are the Avo to my Cado.

To the Kardashiadlyn’s for two years worth of laughter and welcome
distraction.
To my beautiful and strong GG and Grandma Arliss. You are both the
most amazing and inspiring women I have known. Thank you for pushing
boundaries and teaching me to do the same!
To my thesis committee: Markus Berger, Eduardo Duarte, Stefano Corbo,
Jongwan Kwon ,and Liliane Wong for your guidance, feedback, time and
generosity.
To Katy Foley, for pushing me to think deeply and critically and providing
me with such clarity. Our conversations will stick with me long after my
time at RISD.

Annear, Steve. “Abandoned garage in Somerville to become ‘pop-up’
sports and arts hub - The Boston Globe.” BostonGlobe.com. April 21,
2016. Accessed December 14, 2017. https://www.bostonglobe.com/
metro/2016/04/21/abandoned-garage-somerville-become-popsports-and-arts-hub/I15fRndn5uug5cIPeve2cL/story.html.
An abandoned auto body shop is converted into a colourful basketball
court. I used this as a case study for adapting a public space for car fuelling
into an outdoor public space for human sports and activity.

To Kurt for your contagious passion and positivity. I have been hit by the
energy bug!
To Paolo Mondino, my thesis partner from the beginning. Thank you for
lending me your eyes, ears, and thoughts.
To my interview guests: Robert Azar, Julia Gold, and Allen Penniman. It
was a privilege speaking with you and learning from you.

Kennen, Kate , and Niall Kirkwood. “PHYTO: Principles and Resources
for Site Remediation and Landscape Design .” 2016 ASLA Professional Awards. 2016. Accessed December 14, 2017. https://www.asla.
org/2016awards/172182.html.

To Justin Cook, for your ongoing mentorship over the past two years. I am
so fortunate to have met you and introduced to an area of work I align with.

Schwill, Jochen. “How to Balance Supply and Demand on New Electricity
Markets.” Next Kraftwerke. August 22, 2017. Accessed May 09, 2018.
https://www.next-kraftwerke.com/energy-blog/how-to-balancesupply-and-demand-on-new-electricity-markets.
Virtual power plant with flexible pricing. When demand and prices are high,
clients with flexible generation such as CHP plants, biomass or hydro are
encouraged to produce as much as they can; and clients with flexible load
are encouraged to reduce consumption to a minimum.

To Emily Cornell Du Houx for teaching me to design through writing.

To Rafael Luna for your constant support and care even halfway around the
world.

And lastly to my amazing INTAR cohort, thank you for an incredible and
unforgettable past two years. I could not have done it without you!

Hund, Daniel, Sébastien Léger, Arnout De Pee, Occo Roelofsen, Thomas
Seitz, and Kassia Yanosek. “A Framework for Fostering Effective
Energy Transitions.” McKinsey & Company. Accessed May 09,
2018. https://www.mckinsey.com/industries/oil-and-gas/our-insights/a-framework-for-fostering-effective-energy-transitions.
System conditions and framework for an energy transition.
Farrell, John, Marie Donahue, and Nick Stumo-Langer. “Democratizing
the Electricity System.” Institute for Local Self-Reliance. March 12,
2018. Accessed May 14, 2018. https://ilsr.org/democratizing-electricity-system/.
Munson, Dick. “Thinking beyond Microgrids to Build a Smarter Energy
Future.” Climate 411. April 19, 2016. Accessed May 14, 2018. http://
blogs.edf.org/energyexchange/2016/04/20/thinking-beyond-microgrids-to-build-a-smarter-energy-future/.

GRADUATE THESIS

master of design

interior architecture

risd 2018

Copyright© 2018
Toban Shadlyn

Book design by Cem Eskinazi

Designed at the Rhode Island
School of Design

Typeset in Maple by Eric Olson
Arnhem by Fred Smeijers
and Courier Sans by James Goggin
Printed and bound using Blurb

As the automobile industry
continues to evolve with car
sharing services, electric vehicles
and soon autonomous driving,
the infrastructure that supports
our present-day car culture
will become obsolete. While the
current advancement focuses
on the future of car design and
accompanying policies, there is
a need to consider the evolution
of our infrastructure from an
adaptive reuse standpoint.

