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Abstract

The current American energy system is being pushed beyond its limits and is not suited
to address contemporary energy issues (Crabtree et al. 2011). Existing literature indicates that
small-scale, distributed energy production is needed to address the shortcomings of current
energy infrastructure (Yoldas et al. 2017). In the coming decades, grid modernization projects
(solar production, micro-wind production, and battery storage) have the potential to significantly
alter existing neighborhoods. Current research focuses primarily on technical considerations and
does not substantially address the physical footprint of grid modernization within an existing
community. As communities begin to consider the future of their energy systems, landscape
architects can position themselves as facilitators to establish a community-driven transition to
renewable energy. This research looks to identity how landscape architects can address the
physical footprint and visual impact of renewable energy production in an urban setting.

A two-part methodology was developed consisting of (1) site observation and mapping,
and (2) community interviews. Site observation and mapping was utilized to define an initial
study area. A study site selection procedure identified the Ivanhoe Southeast neighborhood for
further study. Residents of the Ivanhoe Southeast neighborhood were engaged in semi-structured
interviews, using photo boards, to understand how individuals perceive the visual impact and
physical footprint of solar production, micro-wind production, and battery storage in an urban
setting.

Social data collected during the community interviews was then passed through a
thematic coding procedure to identify key themes within the data. Themes of identity, aesthetics,
function, proximity, education, and interest emerged as critical concepts for the incorporation of

renewable energy in an urban setting. A series of design recommendations for each of the



identified themes were then created, based on the social data collected during the community
interviews. Lastly, a conceptual design project was created that applies the design
recommendations to the development of a district energy masterplan for the Ivanhoe Southeast
neighborhood.

This research is intended to engage landscape architects, policy makers, engineers, local
leaders, and community members in a dialogue that considers the future energy landscape in

urban neighborhoods.
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Preface

The current American energy system is
being pushed beyond its limits and is not
suited to address contemporary energy
issues (Crabtree et al. 2011). Existing
literature indicates that small-scale,
distributed energy production is needed
to address the shortcomings of current
energy infrastructure (Yoldas et al. 2017).
In the coming decades, grid modernization
projects (solar production, micro-wind
production, and battery storage) have

the potential to significantly alter existing
neighborhoods. Current research focuses
primarily on technical considerations and
does not substantially address the physical
footprint of grid modernization within an
existing community. As communities begin
to consider the future of their energy
systems, landscape architects can position
themselves as facilitators to establish a
community-driven transition to renewable
energy. This research looks to identity
how landscape architects can address

the physical footprint and visual impact of
renewable energy production in an urban
setting.

A two-part methodology was developed
consisting of (1) site observation and
mapping, and (2) community interviews.
Site observation and mapping was utilized
to define an initial study area. A study

site selection procedure identified the
lvanhoe Southeast neighborhood for
further study. Residents of the lvanhoe
Southeast neighborhood were engaged in

semi-structured interviews, using photo
boards, to understand how individuals
perceive the visual impact and physical
footprint of solar production, micro-wind
production, and battery storage in an urban
setting.

Social data collected during the community
interviews was then passed through a
thematic coding procedure to identify key
themes within the data. Themes of identity,
aesthetics, function, proximity, education,
and interest emerged as critical concepts
for the incorporation of renewable energy
in an urban setting. A series of design
recommendations for each of the identified
themes were then created, based on the
social data collected during the community
interviews. Lastly, a conceptual design
project was created that applies the design
recommendations to the development of a
district energy masterplan for the lvanhoe
Southeast neighborhood.

This research is intended to engage
landscape architects, policy makers,
engineers, local leaders, and community
members in a dialogue that considers
the future energy landscape in urban
neighborhoods.



Preface

Table
Of Contents

01.

02
05
07
12

Introduction
Background

Purpose

Significance

Project Overview

02.

18
24
32

Literature Review
Components of Energy Dilemma
Community Energy

Research Gap

03.

37
39
51

Methodology
Initial Study Site
Study Site Selection Procedure

Community Conversation

04.

60
62
72

Analysis and Findings
Thematic Content Analysis

Image Keyword Analysis

Findings

05.

90
96

Application to Design
lvanhoe Energy District

lvanhoe Neighborhood Energy Corridor
lvanhoe Neighborhood Energy Storage
lvanhoe Neighborhood Energy Park

06.

100
113
115

Conclusions
Conclusions
Limitations

Future Research




X

Preface

L

st of Figures

06
08
09
09
11
13
17
36
40
42
a4
46
48
48
49
49
50
52
54
54
57
64
65
66
68
70
83
83
84
86
86
88
88
89
89
90
91
93

Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure 2.1
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8
Figure 5.9
Figure 5.10
Figure 5.11
Figure 5.12

Central Energy Dilemma

Vulnerable Energy Infrastructure Photomontage
Climate Change Photomontage

Energy Insecurity Photomontage

Current Events Headlines Photomontage
Research Process

Literature Mapping

Methodology Framework

Initial Study Area

Regional Energy Context

Demographic Context

Demographic Comparison

Factor of Energy Insecurity - Unemployment
Factor of Energy Insecurity - Education
Factor of Energy Insecurity - Age

Factor of Energy Insecurity - Income
Factors of Energy Insecurity Layering
Refined Study Site

Equal Minded Cafe

Location of Neighborhood Partners
Interview Participant Demographics
Identification of Key Themes

Defining Design Recommendations
Image Keyword Analysis - Neighborhood Park
Image Keyword Analysis - Battery Storage
Image Keyword Analysis - Streetscape
lvanhoe Energy District Key Plan

lvanhoe Energy District Masterplan
lvanhoe Energy Corridor Key Plan

District Inventory

Ilvanhoe Energy Corridor Plan

Signage Family Part 1

Signage Family Part 2

Energy Corridor Existing Conditions
Energy Corridor Proposed Conditions
lvanhoe Energy Storage Key Plan

lvanhoe Energy Storage Masterplan
Battery Storage Additional Usage Matrix

Xi



Xii

Preface

L

st of Figures

94
94
95
95
96
97
97
97
97
98
100
102
105
105
107

Figure5.13
Figure 5.14
Figure 5.15
Figure 5.16
Figure 5.17
Figure 5.18
Figure 5.19
Figure 5.20
Figure 5.21
Figure 5.22
Figure 5.23
Figure 5.24
Figure 5.25
Figure 5.26
Figure 5.27

Vacant Lot Development Key Plan

Vacant Lot Redevelopment for Energy Storage
Vacant Lot Existing Conditions

Vacant Lot Proposed Conditions

lvanhoe Energy Park Key Plan

lvanhoe Park - Retained Existing Features
lvanhoe Park - Key Connections

Ilvanhoe Park - Slope Analysis

lvanhoe Park - Viewsheds

lvanhoe Park Site Analysis

lvanhoe Energy Park Masterplan

lvanhoe Energy Park Transect

Ivanhoe Park - Existing Conditions
lvanhoe Park - Proposed Conditions
Conceptual Phasing Approach

I xiii



Xiv

Preface

Acknowledgments

Many thanks to the countless individuals who helped and
supported me through this process. To my major professor,
Sara Hadavi, thank you for your passion and dedication to my
education. Your guidance was indispensable.

Thank you to Professor Blake Belanger and Dr. Timothy
Shaffer for your time, expertise, and encouragement. Your
influence was essential in the completion of this project.

To my neighborhood partners, thank you for welcoming me
into your community. Thank you to Nailah M'Biti for your
exceptional efforts connecting me to local residents. Thank
you to Equal Minded Cafe for providing a venue to facilitate
community conversation.

To my family, thank you for your unwaivering support over
the last 3 years. | cannot thank you enough.

XV






2

Introduction

Introduction

Background

Energy insecurity, energy infrastructure
vulnerability, and climate change are
three interconnected issues with
significant implications for urban
residents. Climate change is projected
to increase the intensity and duration of
extreme heat events and severe storms
—in turn, increasing energy demand and
threating physical damages to vulnerable
energy infrastructure (Berry et al. 2018;
Voogt 2002). As climate change and
damage to vulnerable infrastructure
drive energy price increases, vulnerable
populations in urban areas will be
particularly affected.

The impacts of climate change and

the vulnerabilities of American energy
infrastructure are well documented in
existing literature (Goldthau 2014; Cox
et al. 2019). This research looks to define
vulnerable energy infrastructure and
climate change as compounding factors
in energy insecurity. An estimated 7
million additional Americans will face the
economic, social, and health impacts of
energy insecurity with just a 10% increase
in household energy costs (Murkowski
and Scott 2014). With the influence of
climate change and the vulnerability of
existing infrastructure, a 10% increase

in household energy cost is not
unreasonable.

To address the interconnected issues of
energy insecurity, energy infrastructure

vulnerability, and climate change, there

is a demonstrated need to decentralize,
decarbonize, and modernize the electric
grid. Distributed energy systems have
emerged as a potential solution to
address all three components of the
energy insecurity, energy infrastructure
vulnerability, and climate change problem
(Akbari et al. 2016). Despite significant
advantages, distributed energy systems
have a spatial footprint that presents
itself as a significant disadvantage.
Proposed distributed energy system
infrastructure needs to be located in
close geographic proximity to the end
user, creating a situation where visual
quality and location are primary concerns
for local residents (EPA 2020, A). Figure
1.1 describes the central energy dilemma
and anticipated solutions.

This research utilizes nine urban
neighborhoods along the Brush Creek
Corridor in the East Side Kansas City as

a study area to identify project sites and
develop design recommendations for the
integration of distributed energy systems
into existing neighborhoods. A qualitative
approach consisting of semi-structured
interviews has been applied to identify
residents’ perception of energy insecurity,
existing conditions, and preferences for
different configurations of distributed
energy systems in outdoor spaces. This
information will help the researcher
identify and define core design

principles relevant to the integration
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of such systems into existing urban
neighborhoods. The resulting design
recommendations will be applied to a
projective design project within Kansas
City's Brush Creek Corridor.

Beyond their application to the Brush
Creek Corridor neighborhoods, the
proposed place-based approach

and design recommendations are
intended to be applicable to other
urban neighborhoods throughout the
United States that have similar issues
and needs. Issues of climate change,
energy insecurity, and vulnerable
energy infrastructure are not unique

to the Kansas City region, but rather,
they are issues that must be addressed
across the nation. The proposed design
recommendations for distributed energy
systems in urban areas look to inform
thoughtful integration of infrastructure
in a way that drives community
development. The complete research
process is presented in Figure 1.5

Purpose
This research intends to answer the
following questions:

m How can landscape architects
address the physical footprint and
visual impact of renewable energy
production in an urban setting?

B What design characteristics of
renewable energy generation are
visually preferred by neighborhood
residents?

m How can visual preferences be
incorporated into a set of design
recommendations?

Through the process of answering these
questions, this research looks to fill a

gap in existing literature related to visual
impact and physical footprint of renewable
energy generation and storage facilities

in urban settings. Through this process,
the researcher seeks to understand how
residents feel about the prospect of having
renewable energy brought into their
community. Additionally, the researcher

is interested in uncovering specific design
characteristics that are important for
community acceptance of renewable energy
production and storage in an urban setting.
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Figure 1.1

Relationship between the
identified energy dilemma,
components of a likely solution,
and the gap in current literature.
As community energy is
considered by communities
throughout the United States,
physical foot, community
context, community input, and
visual impact must be properly
considered. Currently, literature
does not substantially address
these areas specifically as they
relate to existing urban areas.

| Introduction
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Footprint Context

Significance

The central energy dilemma is an active
threat to the American people that requires
decisive, trans-formative, and immediate
action. Recent events in Texas demonstrate
critical energy infrastructure failure due to
extreme weather conditions. Such extreme
events are often viewed as edge scenarios.
How-ever, due to climate change, extreme
weather events are increasing in frequency
and intensity (especially flooding threatens
infrastructure (Wuebbles et al. 2017). In the
coming decades, extreme weather events
such as flooding, tornadoes, hurricanes,
winter storms, and heat waves will further
strain a power grid that is already being
pushed beyond its limits. The winter storm
that hit Texas in February of 2021 resulted
in 4 million Americans facing acute energy
insecurity for nearly a week (Gellert, 2021).

The unfortunate recent events observed
in Texas demonstrate a very real future
condition if nothing is done to address
the vulnerabilities of existing energy
infrastructure in the context of climate
change. As extreme weather events
increase in prevalence, weather related
energy disruptions continue to increase
energy insecurity. An analysis of power
outages identified a nearly 2% annual
increase in power disruptions between
2000 and 2009 (Shield et al. 2021).



Climate Change

Furthermore, the annual financial impact
of weather-related power outages ranges
between $25 to $70 billion (Shield et al.
2021). Over the last 20 years, nearly $2
trillion in damages to energy infrastructure
were observed in the United States (Clean
Coalition 2020). The financial and personal
impacts of the central energy dilemma
clearly describe a current and pressing
need to reimagine energy production and
consumption within the United States.

The following series of photomontages
(Figures 1.2 - 1.5) highlight the urgency

and severity of each of the individual Figure 1.3

components of the central energy dilemma. Q\'r‘nate change ‘\S‘dr'\vmg an upward trend in frequency and intensity of severe storms.
Billions of dollars in damages are caused by extreme weather annually.

S

okt

Vulnerable Energy Infrastructure Energy Insecurity

|
i
i
¥
i

American Households
Facing Energy Insecurity

Figure 1.4
Monthly energy expenses are already a financial burden for 1in 3 U.S. households. An
increase in severe weather and damage to infrastructure threatens to exacerbate this issue.

Figure 1.2
Existing energy infrastructure is expensive to maintain and is nearing the end of its designed
lifespan. Long transmission lines are especially vulnerable to extreme weather events.

8 | Introduction Il 9
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facing energy insecurity. This event highlights the urgency of rhe central energy dilemma.
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Project Overview

Chapter 02 presents the literature review
in two sections. Section 1 focuses on
components of the central energy dilemma
and their impact on urban areas. Section 2
focuses on community energy as a probable
solution to the central energy dilemma
and discusses the core components of
community energy. The literature review
concludes by identifying a gap in existing
literature that relates to the aesthetics and
physical footprint of renewable energy in
urban areas.

Chapter 03 presents the project
methodology. This section describes

the initial study area and the refinement
process that was utilized to identify a
specific study site. Additionally, chapter 03
describes how semi-structured interviews
were conducted to facilitate conversations
with residents of the study site.

Chapter 04 covers how the community
interviews were recorded, transcribed,
and analyzed to define key themes within
the data. This chapter also describes how
identified themes were translated into
design recommendations.

Chapter 05 applies the design
recommendations defined in chapter 04 to
three projective design projects.

Lastly, chapter 06 presents project
conclusions, limitations, and discussion.
This chapter presents the outcomes of the
research effort and proposes answers to
the initial research questions based on the
outcomes of the study.

01:

Introduction:

Overviews of the research topic
and its imporfance to urban
areas, presents the research

purpose, and summarizes the
report structure.

Q: How can
landscape architects
address the physical
footprint and visual
impact of renewable
energy production in

an urban setfing?

%,

e
oe? e )
?‘e SS

Figure 1.6

02:

Literature Review

Two part review of current
literature that defines the
central energy dilemma,
situates components of a
solution, and highlights a

research gap

04:

Analysis and Findings:

Overviews the transcription
process, thematic content
analysis, and image keyword
analysis. Lastly, translates findings
to design recommendations.

05:
Application to Design:

A conceptual 'Energy District' is
proposed based on the
analysis and findings results.
Three types of spaces - park,
high vacancy blocks, and
streetscapes are
addressed.

06:

Conclusions:

Final discussion, project
limitations, and future
research opportunities
are presented.

Research process and key project milestones.

Presents the initial project site,
describes the site selection
procedure, and defines the

community conversation

<

03:
Methodology

procedure.
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Introduction

The following literature review is
presented in two parts. The first
section defines the central dilemma
as consisting of energy insecurity,
vulnerable existing infrastructure,

and climate change. Each component
of the central energy dilemma will

be defined in the context of this
research and presented in a way that
demonstrates a clear link between
each component. The second section
presents community energy as a
probable solution to address the central
energy dilemma. The literature review
continues by defining a gap in existing
literature related to the visual impact
and physical footprint of renewable
energy in an urban setting. Lastly, the
chapter concludes by defining the role
of landscape architects in community
energy, specifically as it relates to the
central energy dilemma. Figure 2.1
presents the project literature map.

Central Energy Dilemma

Existing Energy System

X

Part 1:

Climate Change

PN

Community Energy

S
S
&
A
Q
S
20
Y]
=
w
—
S
P .
~
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~
L
S
Q

Business

L

)

f
0
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\\’\.’\\ \

Distributed Generation

Figure 2.1
Literature mapping.
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Components of the Central Energy Dilemma

Energy Insecurity

Language used to define affordable access
to energy varies by region and context. In
many European countries the term fuel
poverty is preferred, while energy poverty

is commonly used to describe conditions

in developing countries (Liddell and Morris
2010). Furthermore, terms such as energy
vulnerability, energy burden, and fuel poor
are also commonly used (Garcia et al. 2009;
Jessel et al. 2019). These terms primarily
differ in how ‘access' and ‘affordability’ are
measured. Access and affordability can be
measured in three categories: technological
threshold, physical threshold, and economic
threshold. First, the technological threshold
is defined by a lack of access to modern
energy service and is most used to describe
access in developing countries without
considering level of consumption. Second,
the physical threshold is used to define the
amount of people without access to enough
energy to meet basic needs. The physical
threshold attempts to identify if access to
affordable energy is preventing people from
meeting basic needs (Gonzalez-Eguino,
2015). Lastly, the economic threshold is
used to define the financial burden of
energy prices. Spending more than 10%

of available household income on energy
expenses per month is the cut off used for
the economic threshold (Gonzalez-Eguino,
2015; Jessel et al. 2019). The economic
threshold is used in developed countries

where affordability is the primary issue.
Based on the three primary methods of
measuring access and affordability, this
research will use the economic threshold to
define energy insecurity. For the purpose
of this report, anyone dedicating more than
10% of available monthly income to energy
expenses is considered to be experiencing
energy insecurity.

Impact of Energy Insecurity

Energy Insecurity impacts nearly 1/3 of

U.S. households (Berry et al. 2018). All
households are not impacted equally.
Low-income and minority households are
disproportionately impacted by energy
insecurity. A report produced by the
American Council for an Energy-Efficient
Economy (ACEEE) found that African
American and Hispanic households
experience a higher rate of energy
insecurity than white households (Drehobl
and Ross 2016). An analysis of 5 U.S. cities
shows that low-income households spend
an average of 10 percent of their available
income on energy costs. In some instances,
low-income residents are spending as much
as 20 percent of their income on energy
expenses. In contrast, households at or
above the U.S. average annual income
spend on average between 1.5 and 3
percent of their income on energy expenses
(Kontokosta et al. 2019). The financial
impact of energy insecurity results in 1 out
of 5 U.S. households reporting that they
reduced or forwent basic necessities to pay
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energy bill (Berry et al. 2018). Additionally,
11in 10 U.S. households reports keeping
their home at an unsafe or unhealthy
temperature to lower the financial burden
of heating and air conditioning costs
(Berry et al. 2018). As household energy
costs increase, low-income households
will disproportionately feel the effects
(Hernandez 2013).

In addition to financial impacts, there are
also health and social impacts of energy
insecurity. The primary cause of health-
related impacts of energy insecurity is the
inability to maintain a safe and comfortable
interior temperature. During periods of
extreme heat or extreme cold, thermal
discomfort and episodic shivering are
common for those experiencing energy
insecurity (Healy and Clinch 2002).
Cardiovascular illness, breathing issues,
heat stroke, hypertension, anxiety, and
depression are also common health impacts
of energy insecurity (Corburn 2009).

The financial, health, and social impacts

of energy insecurity contribute to an
environment that perpetuates a cycle of low
educational attainment for children facing
energy insecurity (Peek 2008).

Social Factors of Energy Insecurity

Age, race, gender, employment status,
education level, and income are primary
indicators used to identify potentially
vulnerable populations in relation to energy
insecurity (Jessel et al. 2019). However,

demographic factors alone do not provide a
complete picture of those most vulnerable
to the impacts of energy insecurity. The
social context of a neighborhood also plays
a role in how vulnerable a particular person
is to the health impact of energy insecurity.
If a person does not leave the house
frequently, and lacks social interaction
within the community, they are more likely
to experience negative health impacts

of energy insecurity (Klinenberg 2002).
Place-specific neighborhood factors also
play a role in how vulnerable a particular
community is to energy insecurity. Aging
and neglected infrastructure suggest
housing quality (Klinenberg 2002). Quality
of housing plays an active role in energy
insecurity as older houses are typically not
as energy efficient, leading to higher heating
and cooling costs when compared to newer
houses of a similar size (Hernandez 2013).

Chronic vs. Acute Energy Insecurity
Energy insecurity can be classified as either
chronic or acute. Chronic energy insecurity
is an ongoing issue that households
persistently deal with on a month-to-month
basis. Chronic energy insecurity is primarily
predicated on the social factors of energy
insecurity previously defined (Jessel et al.
2019). Acute energy insecurity is defined

as a short-term interruption to the energy
supply. Primary causes of acute energy
insecurity are disruption to service and
non-payment shut offs. Natural disasters
and weather conditions are common

21
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disruptions to service that result in acute
energy insecurity. A tornado may take down
transmission lines, preventing power from
reaching the consumer resulting in acute
energy insecurity (Jessel et al. 2019).

Vulnerabilities of The Existing Energy Grid
Often considered “the largest and most
complex system of the technological age”,
the North American power grid is composed
of two major and three minor grids (Albert
et al. 2004). Conceptually, the existing
energy grid can be described using a hub-
and-spoke model. Power is generated at
fossil fuel-based power plants and then
distributed to the end user, frequently long
distances, across transmission lines (Amin
2003). Energy produced within the hub-and-
spoke model is one-directional; meaning,
power is produced at the source and
subsequently flows to the end-user.

Despite its impressive nature, the existing
energy grid is outdated and increasingly
vulnerable to a variety of threats (Weiss and
Weiss 2019). For one, the age of existing
infrastructure is a vulnerability. On average,
power plants are over 30 years old and
over 70% of transmission lines are more
than 25 years old (Gerrity 2014). As existing
energy infrastructure nears the end of its
usable lifespan, modern concepts such

as renewable energy generation must be
accounted for.

The existing energy grid is not designed to
support the more sophisticated demands of

renewable energy generation (Aghahosseini
et al. 2019). Renewable energy generation
brings challenges of intermittent power
production, voltage fluctuation, load
management, and energy forecasting
among others (Shafiullah et al. 2010). As
renewable energy generation increases

in prevalence, the existing energy grid is
vulnerable to the limitations of current
infrastructure.

Lastly, transmission lines are a significant
vulnerability in both physical structure
and function. Upwards of 90% of all power
outages are due to the distribution of
energy across extensive transmission

lines (Amin 2003). Furthermore, when new
transmission lines are needed to service
new areas, issues of land acquisition,
regulatory approval, and funding are
significant barriers (EIA 2020, A).

Climate Change and Urban Areas

Urban areas play a significant role in climate
change on two fronts. First, urban areas
contribute significant carbon emissions
that drive climate change. According to the
United Nations, between 30 and 40 percent
of all greenhouse gases are produced

in cities (UN-Habitat 2011). Of the total
greenhouse gas production in urban areas,
energy production accounts for 26.9% of
all greenhouse gas production (EIA 2020,
B). Second, the urban heat island effect
(UH1) will compound the effects of climate
change on urban residents. The urban

23
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heat island effect is projected to increase
the temperatures in urban areas by an
additional 1.2 - 5.4°F by 2050 (Haung et al.
2019). The resulting temperature increase
will increase the total amount of cooling
degree days, a measure of days in which
air conditioning is required to maintain
safe interior temperatures (Kunkel et al.
2013). Increasing temperatures will increase
residential energy consumption and
threatens to exacerbate energy insecurity
in vulnerable urban areas (Hernandez
2013). As urban areas around the world
set aggressive carbon reduction goals to
combat climate change, renewable energy
production in urban areas presents an
opportunity to address climate change
while modernizing energy infrastructure.

Community Energy

Definition and Components

In recent years, communities have begun
to pursue community energy production
at the local level as a viable alternative to
the hub-and-spoke model of traditional
energy production and distribution. This
transition is driven by a desire to reduce
carbon emissions, stabilize energy prices,
and create a more resilient energy system
(St. Denis 2009). A precise definition of
community energy is not universally agreed
upon. Government leaders, practitioners,
and academics alike generally refer to
community energy as consisting of local
energy production, with an emphasis on

renewable energy. Community energy is
also characterized by collective ownership
and collective benefits (Muller et al. 2011).
The most widely agreed upon definition
was put forth by Walker and Devine-Wright
in 2008 who define community energy as
having a high degree of shared ownership
over energy production and a collective
benefit (Walker and Devine-Wright 2008).
For the purpose of this research, the term
community energy will refer to the Walker
and Devine-Wright's definition.
Widespread adoption of community energy
has the potential to significantly address
all three components of the central energy
dilemma. However, significant technical,
financial, and policy issues must first be
overcome.

Components of community energy
implementation can be broadly classified
into five categories: smart grid technology,
distributed generation, microgrid structure,
business models, and policy. Current
research has focused significant effort on
these five categories in a push to accelerate
the decentralization and decarbonization
of energy production (Capener 2014).

The following subsections briefly overview
existing literature for each of five
components of community energy as they
relate to the central energy dilemma.
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Smart Grid Technology

According to the office of electricity, the
current electric grid is being asked to meet
demands that it was not designed to meet
“being pushed to do more than it was
originally designed to do” (OE 2020). With
a growing demand for carbon-free energy,
the need to integrate renewable energy
production is rapidly increasing (Crabtree
et al. 2011). However, as previously
described, the existing energy grid is not
designed to handle the complexities of
renewable energy production. To meet
this challenge, significant research effort is
currently focused on developing smart grid
technology.

The term ‘smart grid’ can be characterized
by the integration and communication of
all components of the energy grid, from
production to consumption, through
modern hardware and software (Krause
2018; Yoldas et al. 2017). Advancements

in information and communication
technologies provide the smart grid with
distinct advantages over the existing grid in
two main areas.

First, a smart grid allows for vastly superior
monitoring and response when compared
to the current grid. The current grid utilized
electromechanical components, requires
manual monitoring and restoration, and
has very few sensors. In comparison, a
smart grid has many sensors that provide
real time information to self-monitoring

systems (Fang et al. 2012; Gharavi and
Ghafurian 2011). Smart grid technology also
provides the consumer with real-time usage
information rather than having to wait until
the end of the month to see how much
energy they have already used (Gharavi

and Ghafurian 2011). In the event of a
power outage, the current grid has a limited
ability to respond. In contrast, the network
of sensors and information technology

that make up the smart grid allow for an
automated response that allows energy to
be rerouted in order to maintain service
and provide the grid operators a pinpointed
location of the interruption.

Second, smart grid technology provides
the infrastructure needed to integrate
renewable energy resources (Gharavi

and Ghafurian 2011). The current grid is
designed with a one-way flow of electricity
from producer to consumer (Amin 2003).
This infrastructure does not permit energy
to be put back into the grid. In order for
renewable energy resources, such as solar
and wind, to be broadly implemented, the
current grid needs to be updated with
smart grid technology that is designed to
allow for a two-way power flow (Krause
2018).

Smart grid technology is not intended

to replace the current grid, but rather
provide technological updates that
modernize the current grid and allow for
increased functionality of current energy
infrastructure (Gharavi and Ghafurian



28

Literature Review

2011). Widespread adoption of community
energy will require continued advancements
and the implementation of smart grid
technology.

Distributed Generation

The generation of power at or near the
point of consumption is referred to as
distributed generation (EPA 2020,B). In
contrast to the current hub-and-spoke-
model of energy production, distributed
generation features a network of smaller
energy production facilities. Traditional,
fossil-fuel based power production produce
between T00MW to 1GW of energy while
distributed generation typically produces
between TkW to TMW of energy (Bayod-
Rujula 2009). Distributed generation
systems include solar photovoltaic panels,
small-scale wind turbines, natural-gas-fired
fuel cells, and diesel backup generators
(EPA 2020, A).

Advantages of distributed generation
include increased reliability, lower
investment costs, decarbonization of energy
production, and the ability to incorporate
renewable energy resources. With the
demonstrated advantages, interest in the
adoption of distributed generation has
gained significant attention over the last
decade (Tan et al. 2012). Furthermore, the
utilization of distributed generation can
facilitate the incorporation of smart grid
technology by increasing the flexibility of the
electric grid (Boroojeni et al. 2016).

Microgrid Structure

The concept of a microgrid has emerged as
a key component of energy infrastructure
modernization that will allow for widespread
implementation of renewable energy
through distributed generation (Yoldas et
al. 2017). Conceptually, microgrids can be
thought of as a system that incorporates
both smart grid technology and distributed
generation to create a small electric grid, or
a “microgrid”. Microgrids produce, consume,
and store energy within a defined boundary
(Sioshansi 2011).

Microgrids can either be connected to

the larger macrogrid or can operate
completely independently (Vine and
Morsch 2017). The ability to operate
independently from the existing macrogrid
is known as ‘islanding’ and is a distinct
advantage of a microgrid (Warneryd et al.
2020). The ability to disconnect from the
macrogrid offers increased grid resilience
to severe storms. In the traditional grid
model, any disturbance to transmission
lines “upstream” will result in everyone
“downstream” losing power. In a microgrid,
disruptions in the power supply are
identified by smart grid components, power
is rerouted automatically, and the impact
of the disturbance is minimized (Vine and
Morsch 2017).

Traditionally, microgrids have been utilized
on a campus-scale for institutions such as
hospitals, military bases, or universities.
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However, microgrids can range in size
from a single building up to community
scale (Microgrid Institute 2012). With the
advancement of smart grid technology and
distributed generation, community scale
microgrids are increasing in prevalence
and will play a significant role in the energy
systems of the next 30 years (Asmus 2010).

Business Models

Initial investment costs of renewable
energy systems are largely prohibitive for
individual consumers. Community energy
looks to address this challenge by pooling
knowledge and financial resources. Three
general business models have emerged
to address the financial challenges of
community energy. These models differ
based on who owns the installation and
how participation is carried out (Coughlin et
al. 2011; Elevate Energy 2021).

First, a utility-sponsored model may be
implemented. Utility-sponsored models
allow customers interested in participating
in renewable energy the opportunity to
buy into a solar project on a monthly
basis. Customers pay into the program
and receive proportional benefits based
on their contribution. Participants in a
utility-sponsored model do not have
any ownership of the renewable energy
installation, but they do receive direct
financial benefit (Coughlin et al. 2011).

Second, the special purpose entity model
allows a group to establish a business
with the singular purpose of developing

a community energy project. Within this
model, individual investors must navigate
complex financial and legal considerations
that come with running a business. This
model is typically employed by existing
companies with the intent to allow
consumers to buy solar panels in a shared
installation (Elevate Energy 2021; Coughlin
et al. 2011).

Lastly, a non-profit model allows for donors
to support community energy projects
that do not directly benefit themselves.
This model is financed through donations
and grants and is intended to benefit low-
income residents and allow equal access
to affordable, renewable energy. A non-
profit entity maintains ownership over the
installation while community members
benefit from decreased energy expenses
(Coughlin et al. 2011).

Much effort is currently underway to define
alternative models or modify existing
models to reduce the financial barrier of
community energy. Increasingly complex
models are currently under development
that empower community groups to take
control of their energy future (Nolden et al.
2020).
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Policy Making
Widespread adoption of community

renewable energy is not only limited by
technical and financial challenges, but

also by policy. Depending on location,
community energy projects must navigate
local, city, state, and federal policy.

This complexity influences adoption of
community energy programs leading
some states and municipalities to have
significantly higher adoption of community
energy (Cook and Shah 2018). Researchers
are looking to identify how energy policy
impacts the adoption of community
energy and how low- and middle-income
consumers are impacted (Heeter et al.
2018). Due to the highly varied nature

of policy from one location to another,

this report cannot include all current and
proposed energy policy. Rather, this section
is intended to highlight the role that policy
plays in the adoption of community energy
programs. Energy policy is an ongoing area
of research interest that is being actively
explored.

Research Gap

American energy production is undergoing
a transition from centrally located fossil-
fueled power generation, to distributed
renewable energy production (Asmus
2010; Tan et al. 2012). As this transition
occurs, community energy systems rely

on emerging technological research into
smart grids, distributed generation, and
microgrids. Furthermore, ongoing research

into best practices for business and policy
models is also essential. Current research

is active in the areas of technology,
business, and policy in an effort to increase
the widespread adoption of community
energy. However, current research does not
substantially consider the visual impact and
physical footprint that community energy
will have on urban areas. Renewable energy
production within an existing community
may not be desirable for all people (EPA
2020, A; Siemens 2011). This research
examines this issue through the lens of
landscape architecture and looks to address
this research gap by developing community
driven design recommendations for the
integration of distributed generation into
existing urban neighborhoods.
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Study Site

Nine urban neighborhoods on the north
side of the Brush Creek corridor in East
Side Kansas City Missouri were initially
selected for study. Collectively, these nine
neighborhoods are referred to as the Brush
Creek Community in this report. The study
area is bordered on the south by Brush
Creek, on the north by East 39th street,

on the east by the Blue River, and on the
West by Gillham road (Figure 3.2). The
Brush Creek Community is home to 14,950
residents and is zoned primarily as single
family residential.

The Brush Creek Community was selected
as the study site for this research as the
nearly 15,000 residents are particularly
vulnerable to the combined impacts of
energy insecurity, climate change, and aging
energy infrastructure. The primary factors of
energy insecurity identified in the literature
review, including income level, educational
attainment, race, and employment status,
seem to be associated with energy
insecurity impact of Brush Creek Residents
more strongly than that of residents of the
surrounding area. Within the Brush Creek
Community, 28% of residents live below

the federal poverty line compared to 11%
nationally. The median household income
within the Brush Creek Community is $29,
672 compared to the 2019 U.S. average
household income of $68,703 (Census
2019).
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Furthermore, historic redlining practices
within Kansas City led to a sharp racial
divide along Troost Avenue that may have
significantly influenced the factors of
energy insecurity within the Brush Creek
Community. Currently, 60% of Brush Creek
Community population is Black (primarily
east of Troost, and 32% are white (primarily
west of Troost). The demographic and
socioeconomic makeup, combined with
the urban context, situate the Brush Creek
Community extremely well as a study area
for the development of a community driven
set of design recommendations for the
integration of distributed generation into
existing urban neighborhoods.

Data Collection

This research relies on two primary
methods for data collection. First, a detailed
site study was completed using remote
and on-site observations and mapping.
Second, semi-structured interviews with
image boards were conducted directly with
community members. The following two
sections detail the site study and interview
methods, and describe how the two
methods were used together to generate
meaningful information.

Study Site Selection Procedure

A robust community mapping process

was completed to understand the current
conditions of the study area. Data from the
most recent census, Kansas City's Mid-
America Regional Council, and the United
States Energy Information Administration
was collected for analysis. Using the
collected data, three types of mappings
were created. The first mapping (Figure

XX) was used to define a reliance on fossil
fuels for energy production. Additionally,
the first mapping highlights the substantial
transmission distance required from
production to consumption. As defined

in the literature, transmission lines are
particularly vulnerable to damage during
severe storms. The transmission distance
required to bring energy to the Brush Creek
Community highlights this vulnerability.

The second set of mappings present the
demographics and socioeconomics of the
Brush Creek Community and compare
the results to Jackson County as a whole.
Figures 3.3, 3.4, and 3.5 are used to
contextualize the character of the study
site.



Initial Study Area

Figure 3.2

The initial study area included nine neighborhoods in Kansas City, Missouri.
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Regional Energy Context

Figure 3.3

The initial study area relies almost entirely on the Hawthorn coal powered power plant. An
extensive network of transmission lines are highlighted in red. The regional energy system is
aging and vulnerable to the impact of sever storms.
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Coal Power

Hawthorn 564 MW
Nearman Creek 355 MW

Sibley 524 MW
Missouri City 46 MW
Total 1,496 MW

Petroleum Power

Northeast 396 MW
Jackson Square 36MW
Station | 38 MW

Total 470 MW

Natural Gas Power

Quindaro 102 MW

Kaw 140 KW

Grand Ave Plant 4.8 MW
Station H 39 MW

Blue Valley 93 MW

Total 378.8 MW

Solar Power

BPU Solar Farm TMW

KCP&L SmartGrid 1 MW
Independence Solar Farm 3 MW
Independence Il Solar Farm 8.5 MW
Total 13.5 MW

—— Transmission Line

T Initial Study Area



Demographic Context

Figure 3.4

The above racial dot density map highlights population density and racial make up of the
initial study site. A sharp divide between primarily white and primarily black neighborhoods
can be observed along Troost Avenue.

44 | Methodology

e White e Black e Asian  Hispanic

Percent Black: Study site
Jackson County

Percent White: Study site
Jackson County

Percent Hispanic: Study site
Jackson County

Percent Asian: Study site
Jackson County

7%

1%



Figure3.5  Percent of Residents Living In Poverty

Indicators of energy insecurity

within study arecaoﬁgt”;iirftdeig 0 S 28% on site
D 12% in Country

Percent of Workforce Unemployed

2 175% on site
'] 11% In County

25+ With Less Than High School Education

" 203% on site
G

143% In County

Median Home Value

/\ $80h on site
e $120R i couty

Median Household Income

e 529,672 onsite
L[ 542,834 In County

46 | Methodology

The third, and final, set of mappings

were created to spatially present the
primary indicators of energy insecurity
within the initial study site. Mappings for
unemployment (Figure 3.6), education
(Figure 3.7), age (Figure 3.8), and income
(Figure 3.9) were created using ArcGIS
software using the most recent Census
data. The resulting maps were first
considered individually to assess which
areas of the Brush Creek Community were
facing the most significant challenges.

For each of the four indicators of energy
insecurity, a focus area was defined at the
Census tract level. The focus areas describe
where within the Brush Creek Community
the influence of energy insecurity is most
severe. Each of the four factors of energy
vulnerability mappings were layered on
top of one another to define the most
vulnerable area within the initial study
boundaries. Figure 3.10 describes the
layering approach used to identify the
refined study site. Figure 3.11 depicts the
refined study site.
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Unemployment

0-5%
. 6-10%
-5 %
B 6-20%
- More than 20 %

Figure 3.6
Unemployment is a key indicator of energy insecurity. The darkest areas of the map depict
where unemployment is most severe within the initial study area.

Education

E Less than 5 %
[ le-15%
[ 6-25%
P 26-40 %
464 %
Figure 3.7

Within the study area, the areas highlighted in red have the lowest percentage of residents
aged 25+ with less than a high school diploma.
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Figure 3.8
Elderly residents are most likely to feel the adverse impacts of energy insecurity. The dark
areas of the map have the highest percentage of residents aged 75+.

Income

|| Less than $25,000
1 '$25,001 - $40,000
I 540,001 - $55,000
B s55.001 - $75,000
I s75.001+

Figure 3.9
Low and fixed-income residents are most at risk of fluctuating energy prices and are most
susceptible to energy insecurity when energy prices increase.



Figure 3.10

Layering the indicators of energy insecurity allows the initial study area to be narrowed down

into a refined project site.
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Community Conversation

Interview Tool

Semi-structured interviews using photo
boards were conducted with members of
the lvanhoe and Oak Park Neighborhoods.
An interview protocol was constructed to
guide conversation and prompt participants
to expand on their ideas. The interview

tool consisted of five sections, three of
which utilized photo boards. The complete
interview tool is available in Appendix B.

Participant Recruitment
Interview participants were recruited in

two primary ways. First, a partnership with
the lvanhoe Neighborhood Council was
established. An informational flyer and
summary text were provided to the Ivanhoe
Neighborhood Council for distribution
throughout the community via email.

The Ivanhoe Neighborhood Council also
arranged for participants to utilize their
facility to facilitate remote interviews over
zoom for anyone interested in participating
who did not have access to a computer or
Internet at home. The partnership with the
lvanhoe Neighborhood Council generated
approximately 10 interviews that were
conducted remotely on Zoom.

As responses to email and phone messages
dwindled, it was clear that an alternative
participant recruitment process was needed
in order to collect data in the limited time-
frame of the study.




Refined Study Site

Figure 3.11
The site selection procedure was utilized to narrow the project focus from 9 neighborhoods

to the above refined study site.
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Figure 3.12

In person interviews were
conducted within the Equal
Minded Cafe with members
of the community.

v i~

= Ivanhoe
Neighborhood
ouncil I

Participant Recruitment Continued
The second recruiting method was to spend

time throughout the month of January
2021 in a local café and coffee shop. Equal
Minded Cafe & Event Center was utilized to
recruit participants on both weekdays and
weekends in an attempt to reach as many
people as possible. Potential participants
were approached for same day interviews
within the café. Figure 3.12 shows the
interview setting.

Figure 3.13 describes the location of both
community partners utilized to recruit
participants.

The lvanhoe Neighborhood Council and Equal Minded Cafe were both key partners in
participant recruitment.
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Interview Procedure

Both participants that were recruited for
Zoom interviews and participants that were
recruited at Equal Minded Café completed
the same procedure with the primary
difference being the collection of audio
data. Participants were initially informed

of the researcher’s name, the name and
purpose of the study, the structure of

the interview, and were made aware of

the anonymous audio recording for later
transcription and analysis. Next, participants
were asked a series of brief demographic
questions to ensure eligibility to participate
in the study. In accordance with the
approved IRB protocol, only participants
between the ages of 18 and 65 that were
resident of the refined study site were
interviewed. Following the completion of the
introduction and demographic questions,
the main body of the interview could take
place.

First, participants were asked a series of
background questions relating to their
familiarity with renewable energy. These
questions were intended to provide context
for the answers to the subsequent sections
of the interview.

Second, the first set of image-based
questions about different forms of
renewable energy in a neighborhood park
setting were asked. The imagery included
a spectrum of integrated to stand alone
installations. Participants were asked to
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respond with initial thoughts, preferences,
and concerns. Their answers prompted
follow up questions that looked to uncover
the rationale behind their response.
Participants were also asked to identify two
images that they would most like to see
within their neighborhood.

The next set of image-based questions
asked participants to respond to different
options for battery storage facilities. Again,
participants were asked the same set of
questions as the first image set and were
asked to identify two preferred installations.
The process was repeated a third time

for images related to the installation of
renewable energy within the streetscape
setting.

Lastly, a series of reflection questions were
asked of participants. These questions were
designed to understand how participants
feel about the potential of the presented
imagery coming into their neighborhood.
This series of open-ended questions
opened up a broader conversation

about urban renewable energy and how
participants view the impact of the potential
changes of the presented imagery.

For remote participants that were reached
using Zoom, the built-in recording function
was utilized to collect anonymous data.
Following the completion of the interview.
The audio only file was archived for future
analysis. For in person participants at Equal

Minded Café, an external microphone was
connected to an iPhone 12 to record audio.
The mobile application “Rev Voice Recorder”
was used to collect the audio.

Responses
In total, 25 interviews were conducted

with members of the community. Interview
responses included 11 female and 14

male participants. Figure 3.14 describes

the age and gender make up of interview
participants. Of the interviewed participants,
20 were current residents, 2 were former
residents, and 3 lived very nearby.

Female
44%

18-30
44%

Male

40-50 56%

4%

24%

Figure 3.14
Age and gender composition for interview participants.






Thematic Content Analysis

Thematic content analysis began with an
overview of all audio recordings. During
the familiarization process, each recording
was listened to and notes were taken on
particularly interesting points, concepts,

or ideas. Following an overview of the
audio recordings, a manual transcription
process was completed. Audio from each
interview was played and transcribed into a
plain text word document. A new plain text
word document was created for each of
the 25 interviews. Completion of the audio
transcription process resulted in interview
data totaling 40,000 words.

Following familiarization and transcription,
the entire data set was reviewed using a
descriptive coding process. The coding
process involved highlighting key ideas

or concepts and assigning the selected
text a descriptive code. For example, one
interview participant stated “l am basic. |
like, you know if it is a car, it should look
like a car. If it is a panel, it should look like
a panel. It doesn't have to be disguised

or dressed up or dressed down.” This
statement was assigned to the descriptive
code “Aesthetics”. This process was
repeated until the entirety of the data set
was reviewed. Upon completion of the
descriptive coding process 30 unigue codes
were identified.
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Next, an excel spreadsheet was created to
collect and organize the coded data set.
Participants were listed down the left-hand
side of the table and codes were listed
across the top of the chart. Coded data
from the plain text transcriptions was next
moved into the data table in relation to its
code and participant number. Reference
Appendix C for the coded data table. The
coded data table facilitated two types of
review. First, the data table allowed analysis
of each code. By reviewing individual
columns, conclusions could be drawn

that relate to how the specific code was
talked about across participants. Second,
reviewing rows allowed for analysis of how
each participant talked across codes. This
review process was foundational for the
identification of themes.

Lastly, analysis of the coded data table
allowed for a further reduction of codes
into themes. Defined themes consist of
multiple codes that share a central idea.
Themes were identified following a detailed
analysis of the coded data chart. Ultimately
6 central themes were identified following
the familiarization, transcription, and coding
processes.

Completion of the thematic content analysis
provides insight into how participants view
renewable energy in an urban setting and
what their concerns are while providing
valuable context for their image preference
selections.
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Image Key Word Analysis

The image keyword analysis is applied
specifically to identify key words used to
describe the presented imagery. An excel
spreadsheet was first set up to collect the
data. Image numbers are listed down the
left-hand side and participants are listed
across the top of the table. The full image
keyword table can be found in Appendix C.
The key word analysis began with a review
of the transcribed data set. Any time in
the transcription that a participant spoke
directly about an individual image, those
comments were included in the image
analysis key word chart. Similar to the
thematic content analysis chart, the image
key word chart allowed for the data to be
reviewed both across participants and as
individual participants.

Additionally, during the interview process,
participants were asked to identify their
top 2 preferences for each image set. The
image preference results were tallied in the
keyword analysis table.

Data from the keyword analysis was

utilized to understand how the preferred
imagery was talked about in comparison

to the rest of the imagery. The keywords
associated with both desirable and
undesirable imagery were considered in the
development of design recommendations.
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Findings

Results of the thematic content analysis
and image keyword analysis were utilized to
inform 6 themes relating to the integration
of renewable energy in an urban area.
Figure 4.1 describes the consolidation of
codes into themes. This research suggests
that themes of identity, aesthetics, function,
proximity, education, and interest are
critical to the successful implementation

of renewable energy in an urban setting.
The following sections present each

theme, the included codes, the key

findings from that code, and the resulting
design recommendations. This process is
described in Figure 4.2
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Il

Figure 4.1
Initial review of transcribed data identified 30 ideas. Subsequent review and analysis grouped
multiple similar groups into 6 key themes.
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Findings
® Summary text of main findings
Theme

= Summary text of main findings

I Code | . P
text

I code | = Summary text of main findings
[ Code |

‘IIII

Design Recommendations

® Design recommendations based on findings
= Design recommendations based on findings

® Design recommendations based on findings

Figure 4.2

Key findings for each theme were identified based on the interview data. Design
recommendations for each of the six identified themes were then created in response to the
theme findings.
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Figure 4.3

Image Set A: Neighborhood Park Key Words

The following key words were most frequently used to
describe the presented imagery. Outlined imagery was
identified by participants as most preferred. Bold text
indicates increased frequency of use by participants.
Image keyword data was also considered in the
creation of the design recommendations.

Image Keyword Analysis

Structure

Fits In

Attractive Presentation
Desirable location
Familiar

Usable

Inconspicuous
Unchanging Experience
Functional

Gathering
Socialization

Little
Individual
Unsubstantial
Small

Tip Over
Self-sufficient
Multi-Use
Ambiguous
Costly
Individualized
Helpful

Space Age
Abstract
Attractive
Out of Sight
Wide Open
Different
Modern Art
Nelson Atkins
Trees
Unclear
Interesting

Gathering
Funky
Functional
Limited Use
Too Accessible
Open
Sculptural
Artistic
Confusing
Leisure
Modern

Familiar

Waste of Space
In the Way
Breaks up Landscape
Easily Damaged
Intrusive

Eye Sore
Traditional
Chunky

Bulky

Neutral

Technology
Unattractive
Open
Shelter
Incorporated
Socialization
Gathering
Useful
Usable
Seating
Charging

Initially Unclear
Tree-Like

Fits into Landscape
Whimsical
Artsy
Innovation
Curious
Unique
Nelson Atkins
Harmless
Duel-Purpose
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Figure 4.4 Image Set B: Battery Storage Key Words

The following key words were most frequently used to
describe the presented imagery. Outlined imagery was
identified by participants as most preferred. Bold text
indicates increased frequency of use by participants.
Image keyword data was also considered in the
creation of the design recommendations.

Image Keyword Analysis

Unclear
Dangerous
Cool

Odd
Interesting
Incorporated
Interactive
Fun

Usable
Unsafe

Fine
Educational
Informational
Modern
Professional
Interaction
Instruction
Cute

Placemaking
Rad

Art Crate
Understandable
Art Installation
Okay

Desirable

Easy

Quick Adoption

Temporary

Industrial

Fine

Shipping Container(Negative)
Hunk of Metal

Draws Attention (Negative)

Eye Sore

Private

Port-A-Potties

Factory

Fine

Okay

Neutral
Compact
Run-of-the-mill
Whatever
Unhelpful
Standard
Curious

Industrial
Prison

Fixing Up
Powerful
Secure
Eyesore
Unfriendly
Machiner
Unappealing
Unwelcoming

Blend In

Preferred

Unbothered

Blend In

Familiar

Nothing New

Air Conditioning Unit
Typical
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Figure 4.5

Image Set C: Streetscape Key Words

The following key words were most frequently used to
describe the presented imagery. Outlined imagery was
identified by participants as most preferred. Bold text
indicates increased frequency of use by participants.
Image keyword data was also considered in the
creation of the design recommendations.

Image Keyword Analysis

Structure

Fits In

Attractive Presentation
Desirable location
Familiar

Usable

Inconspicuous
Unchanging Experience
Security

Minimal

Stands Out

Very Nice
Standard
Looks Cool
Practical
Easy
Blend In
Functional
Shade
Easy
Blends In
Enjoyable

Space Age
Abstract
Attractive
Out of Sight
Wide Open
Different
Modern Art
Nelson Atkins
Trees
Unclear
Interesting

Gathering
Funky
Functional
Limited Use
Too Accessible
Open
Sculptural
Artistic
Confusing
Leisure
Modern

Familiar
Waste of Space
In the Way
Breaks up Landscape
Easily Damaged
Intrusive

Eye Sore
Traditional
Chunky

Bulky

Neutral

Desirable
Crafty
Normal
Traditional
Slender
Artful

Busy
Functional
Art

Modern Pleasing
Snazzy

Security
ldentity
Blend In
Easy
Street Car Tie-In
More of the Same
Unclear

Too Bi
Informationa
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Findings

= Expressed desire to demonstrate that the
neighborhood is advancing.

B Project to others that the neighborhood is not being
left behind.

= [nterest in developing neighborhood identity and
pride through renewable energy

u Particiﬁants expressed desire to participate in
something bigger

= Branding and signage of renewable energy
installations can strengthen sense of community.

® Desire for community ownership for community
benefit - Hesitant of the intentions of outsiders.

= Desire for community partnerships with local artists,
community gardens, and churches to increase
involvement.

= Desire to influence the identity through participation
in design.

= The Nelson-Atkins Museum of art is a source of pride
and participants express a desire for installations
that build upon that identity.

= Neighbors helping neighbors through energy
roduction and storage is reflective of the spirit of
iving in an urban community.

‘IIII

Design Recommendations

= Community energy installations should be located
near prominent community institutions (churches,
schools, etc.).

= Incorporate wayfinding and branding throughout
the project area to clearly define the project site as a
community energy district.

= Work to strengthen, rather than replace, existing
local identity through community energy.
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Findings

= Artistic installations are preferred, even with a higher
degree of complexity and larger physical footprint.

= Familiar applications are preferred.

= Similarity to existing infrastructure is not desired.

® Present installations as what they are.

= Clustering and repetition can be overpowering.

L] Sin%ular, well integrated, large installations are
preferred over several smaller installations.

m Open to a wide range of aesthetics within the urban
environment.

= Aesthetics come second to functionality when
deciding preference.

L] ]Icnstallations do not need to blend in, but they should
itin.

= Vacant lot improvement through renewable energy is
desirable to address underutilized space.

= Descriptions such as bulky, clunky, or busy are most
commonly used to describe undesirable instillations.

‘IIII

Design Recommendations

= Limit the percentage of the project area that is
visually broken up by renewable energy instillations.

Preserve sight lines

Maximize usage of existing surfaces (i.e. roof
surfaces, park structures, etc.).

Establish partnerships with local artists.

IncorForate installations with a greater dedgree of
visual quality and function rather than undertaking
efforts to disguise or hide installations.

Avoid industrial elements and simplify surface
complexity.
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Findings

= Clear preference for installations with dual
functionality

= Artis a defined secondary function and significantly
influenced preference

= Colored company branding was preferred over
unpainted.

= Functionality was the defining factor for image
preference

= |nstallations should be significant enough for
tangible benefits.

® Desire to access and use technology in outdoor
spaces in association with energy production.

= Safety concerns were most prominent for
installations that had the largest on-ground
footprint.

= Fencing was both desirable and undesirable. In
situations where safety was a concern, fencing
was preferred. In situations when safety was not a
concern, fencing was undesirable.

4IIII

Design Recommendations

= Establish multi-function installations that promote
social interaction.

® Design projects of all scales should plan for, and
accommodate energy production.

L] HighIP/ visible and frequently accessed locations
should provide additional functionality such as
seating, charging, shade, or art.

= Minimize on-ground footprint for production
installations. Moving panels and turbines out of the
line of sight is desirable.
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Findings

= Significant support and excitement for incorporation
into local community.

= No major aversion to seeing the presented imagery
on a daily basis.

= Desire to incorporate installations within clearly
defined public space

= Preference is contingent upon additional
functionality.

" Well integrated installations are preferred.
Preference for things that are not necessarily hidden,
but that blend into the context.

m Strong desire to watch community energy develop
over time.

m The use of vacant lots of battery storage is generally
accepted. An over abundance of vacant lots limits
concerns of limiting housing development.

= Theft and vandalism are of greatest concern for
ground level installations.

® Concerns of vandalism are closely associated with
ongoing maintenance.

‘IIII

Design Recommendations

= Highly trafficked areas should emphasize additional
functionality and aesthetics.

= Less visible installations should focus less on
function and aesthetic and more on production.

= Limit visual impact of installations near the edges of
the project site.

= Implement design strategies to limit the visual
impact from any one perspective.

» Intentional phasing is key. Emphasize tangible
benefits first to build interest and increase
acceptance.

= Limit physical access directly to solar installations at
ground level.
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Findings

= Strong desire to know what is going on, what the
installations are, and what the benefits are

= Consistently stressed the importance of signage

® Branding, advertising, and storytelling were
frequently mentioned to increase community
acceptance

= Tangible benefits are key, and a personal story that
residents can identify with

= Proposed changes are welcome, but clear
understanding of every step from planning to post
implementation must be clear.

= Comfortability with the idea of urban renewable
energy is associated with familiarity. The more
familiar the installation is, the more comfortable the
idea becomes.

= Concerns about performance and reliability should
be addressed through active education.

= Level of acceptance may evolve as participants
become more knowledgeable about the installations.

4IIII

Design Recommendations

= Strong presence of educational signage near highly
visible installations.

® Situate educational resources in highly trafficked
walkways.

m Target educational signage where urban users are
already spending time such as bus stops.

= Develop a detailed hierarchy of educational
opportunities that includes park programming,
jobs training, social media campaigns, and physical
signage.
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Findings

= Many residents have already actively considered
renewable energy for their own homes, but found
the upfront cost prohibitive.

= Even with high interest in renewable energy,
participants were unclear of the steps to move
forward with renewable energy.

® |nterest is driven primarily by personal cost
considerations and followed by concern for the
environment.

m Participants stated that they would feel good about
having renewable energy in their community.

= Concern for tax increases and overall increase in
their monthly bill.

= Preference for community solutions and shared
ownership.

B Participants express frustration with current limited
options for energy source. Especially the lack of
control over how energy is produced.

‘IIII

Recommendations

Entry and particgaation to community energé
programs should be clear and understandable.

Consider financial models that reduce or eliminate
upfront cost burden and distribute expenses over
time.

Establish preliminary interest groups to gage
neighborhood interest.

Facilitate the development of community energy
systems that provide residents choice and control
over their energy systems.
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Summary of Findings

Results described under ‘findings’ for
each of the six identified themes provide
meaningful insights useful in answering
the proposed question “What design
characteristics of renewable energy
generation are visually preferred by
neighborhood residents?”

Participants utilized language such as
familiar, educational, artful, easy, and
appropriate to describe preferred imagery.
Conversely, language such as industrial,
unhelpful, standard, and bulky were
commonly used to describe the least
desirable imagery.

Furthermore, results of the thematic
content analysis provide additional
clarification to the proposed research
question. Each of the six identified themes
provides specific desires, concerns, fears,
and indifferences expressed by participants.
When considered together, the results

of the Image keyword analysis and the
thematic coding process provide meaningful
insight into how urban residents view the
physical footprint and visual impact of
renewable energy.

With an understanding of how urban
residents view the physical footprint and
the visual impact of community energy
installations, the findings are next to be
translated into ideas used to answer
the research question “How can visual
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preferences be incorporated into a set

of design recommendations?” Each of

the six themes detail specific design
recommendations informed directly by the
community conversations.

In the final chapter, the research findings
are applied to a design outcome used to
answer the primary research guestion
“How can landscape architects address
the physical footprint and visual impact of
renewable energy production in an urban
setting?”

79






Application to Design

The first half of the project methodology
focused on observation and mapping

and utilized a site selection procedure

that defined the southern half of the
lvanhoe Southeast neighborhood as being
vulnerable to energy insecurity. The second
half of the methodology focused on the
creation of design recommendations
derived from community conversation.

The following conceptual design project
merges the results of both halves of the
methodology by applying the proposed
design recommendations to the identified
vulnerable neighborhood of lvanhoe
Southeast.

Ivanhoe Energy District
The Ivanhoe Energy District is composed
of three complementary components that

make up a larger district energy masterplan.

Each of the three components build

upon one another to create a conceptual
community energy masterplan that
integrates renewable energy infrastructure
into an existing urban area.

(1) The Ivanhoe Neighborhood Energy
Corridor - A proposal to strengthen identity
through renewable energy and build
awareness.

(2) lvanhoe Neighborhood Energy Storage -
An approach to vacant lot improvement for
community energy storage facilities.
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(3) lvanhoe Energy Park - A neighborhood
park redevelopment for energy production.

The proposed community energy
masterplan is conceptual in nature

and is intended to advance community
conversation rather than provide a rigid
solution.

Community conversations support a

desire for community energy projects in
urban areas. The following conceptual
design depicts one possibility for bringing
community energy to the lvanhoe Southeast
neighborhood.

e 1dentity Nodes

= Energy Corridor

Vacant Lot
improvement

2l
e ‘"\l—l_n:eec
| 0 25 500

Figure 5.2

Figure 5.1
lvanhoe Energy District Key Plan

Overall project masterplan for design interventions based on research findings. lvanhoe Park,
adjacent vacant lots, and the streetscapes of 43rd and Prospect are highlighted.
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Ivanhoe Neighborhood Energy Corridor

Site Selection
Primary vehicle and pedestrian corridors
of 43rd street and Prospect avenue were
selected for development into the lvanhoe
Neighborhood Energy Corridor. Both 43rd
street and Prospect avenue are highly
trafficked by local residents as well as
greater Kansas City drivers as they pass
through the Ivanhoe Neighborhood. This
Figure 5.3  Site selection aims to increase awareness of
Key plan describing the location  the newly established energy district both

of the neighborhood energy L .
corridors within the proposed within and outside of Ivanhoe.

lvanhoe Energy District.

Site Programming

The lvanhoe neighborhood energy corridor
programming consists of streetscape
improvements targeted at developing
identity around urban renewable energy
generation. Branding and wayfinding

are abundant through the corridors to
identify the newly defined energy district.
Furthermore, streetscape improvements
such as charging stations and new site
furnishings further define the district. Lastly,
clusters of streetscape improvements

are located near key bus stops to further
increase awareness and familiarity.

Application of Design Recommendations
Consistent, unified branding through the
development of district branding primarily
addresses the defined recommendations
for identity. Additionally, streetscape
improvements throughout the energy
corridor target the design recommendation
of function. Furthermore, by strengthening
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branding near areas of high pedestrian

and vehicular traffic (such as bus stops)

the Ivanhoe neighborhood energy

corridor begins to address awareness and
understanding. As more significant urban
renewable energy projects are established
in the community, local residents are
already familiar with the concept and
benefits. Community conversations
indicated that local residents are excited
about urban community energy production,
but the process and implementation should
be clear and understandable. Through
wayfinding, branding, and streetscape
improvements, the lvanhoe neighborhood
energy corridor will serve to lay the
foundation for further community energy
projects.

Section Focus

The following section describes the location
of identity nodes and energy corridors.
Additionally, this section includes a
conceptual design proposal for an lvanhoe
neighborhood energy district signage family.
The signage family includes educational,
wayfinding, and branding sign examples for
use throughout the lvanhoe Energy District.
Lastly, a before and after perspective is
included to visualize the application of the
proposed design concept.
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Neighborhood
Business

Vacant Lot

Figure 5.4
An inventory of existing neighborhood characteristics identifies existing bus stops, vacant lots,
and local businesses to inform the location of identity nodes and energy corridors.

Figure 5.5

Prospect Ave and 43rd Street are identified for development into the lvanhoe neighborhood
energy corridor. Identity nodes capitalize on existing pedestrian traffic to increase awareness
and familiarity throughout the district.
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Identity Nodes
Identity node locations are clusters of

wayfinding, branding, and streetscape
improvements relating to urban energy.
Identity node locations were selected

for their proximity to existing bus stops
and increased presence of pedestrian
traffic. Streetscape improvements in these
locations provide the greatest degree of
functionality.

Energy Corridors
Streetscape improvements are intended

to link identity nodes while increasing
identity and walkabilty. These improvements
include the incorporation of additional site
furnishings. To strengthen identity and
reinforce the energy corridor concept, site
furnishings should include elements of
renewable energy such as solar powered
charging benches.

Small charging stations for phones and
tablets were identified by interview
participants as being useful in a streetscape
setting. Locating charging stations
throughout the energy corridor provides a
tangible benefit for local residents.

District branding, pictured in Figure 5.6 and
5.7, clearly defines identity and should be
consistent through the energy corridor,
vacant lot development, and neighborhood
park settings. The following section
describes district branding in detail.
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District Branding | Signage Family

Figure 5.6

Examples of branding and signage for the lvanhoe Energy District. Informational signage
provides educational opportunity and enhances awareness. Additionally, consistent branding
ties together various elements of the district energy masterplan to increase clarity throughout
the entire district. Pictured signage is ideal for vacant lot redevelopment projects and the
lvanhoe Neighborhood Energy Park.

15

14
13 /

Figure 5.7
Examples of branding and signage specifically for the streetscape setting. Street signs, lighting
elements, and bus station kiosks are depicted.
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Figure 5.8
Existing conditions along Prospect Avenue. Overhead transmission lines are highly visible and
do not contribute to development of district identity.

Figure 5.9
Proposed conditions along Prospect Avenue in the development of identity through
renewable energy. Streetscape improvements are clustered near high traffic areas.
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Figure 5.10

Key plan describing the location of
vacant lots for development along
the energy corridor.

Ivanhoe Neighborhood Energy Storage

Site Selection

Neighborhood energy storage sites were
selected based on the presence of 1 or
more adjoining vacant lots. Additionally,
even distribution throughout the district
was influential in site selection.

Site Programming
The following section describes a spectrum

of potential site programming that ranges
from limited additional functionality to

high additional functionality based on
proximity to the lvanhoe Energy Corridor.
Detailed information on site programming is
presented in the following section.

Application of Design Recommendations
lvanhoe Neighborhood Energy Storage

primarily addresses the themes of proximity
and function with education, aesthetics,
and identity also playing supporting roles.
First, due to the proximity of selected
energy storage lots to residential units,

the proposed vacant lot redevelopment
focuses on limiting the visual impact of
infrastructure from the edges of the site
and emphasizing additional functionality.
Furthermore, the proposed design
promotes social gathering to promote
education, awareness, and familiarity with
the proposed energy storage infrastructure.
Lastly, consistent branding in the form of
the proposed signage family helps to unify
this redevelopment effort with the larger
concept of the Ivanhoe Energy District.
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* Identity Nodes

mm Energy Corridor
9 High Proximity

. Moderate Proximity

9 Limited Proximity
A L iFeet
0

Elements of district energy masterplan are connected through the energy corridors.

Streetscape improvements and branding link together Ivanhoe energy park and vacant lots.
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Battery Storage Functionality Typologies
Social data results from community
conversations supported the development
of residential vacant lots for energy storage.
However, participants indicated that their
overall excitement for such installations was
directly related to additional functionality
and potential benefits. The following section
presents a proposed spectrum of additional
functionality that can be paired with energy
storage during the development of vacant
lots for energy storage. The proposed
spectrum is directly related to the proximity
and visibility to high traffic areas. Within the
lvanhoe Energy District conceptual plan,
visibility and proximity to high pedestrian
and vehicular traffic areas (Prospect and
43rd St.) was utilized. The following section
describes characteristics of additional
functionality for limited, moderate, and high
visibility.

Limited Visibility and Proximity

Lots with limited visibility and low proximity
to highly trafficked areas should consider
elements of additional functionality that
are less financially intensive. Elements such
as site furnishings, art murals, and device
charging provide a degree of additional
functionality that directly benefits residents
of the immediate area

Moderate Visibility and Proximity

Energy storage installations for lots deemed
to have moderate visibility and proximity
should consider elements of additional
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functionality with a higher degree of
community participation. Elements such as
community gardens, meadow plantings, and
outdoor movies provide tangible benefits
to residents that extend beyond the
immediate area.

High Visibility and Proximity

Lots with the highest degree of visibility and
proximity to heavily trafficked areas should
provide the highest degree of additional
functionality. Elements such as shelters, dog
parks, and playground equipment provide
significant benefit to the entire community
and further awareness and familiarity with
renewable energy storage.

The proposed spectrum of functionality
should be adapted by the community

on a case by case basis. The proposed
elements of added functionality serve to
start a conversation and encourage the
community to envision a new type of energy
infrastructure installation.

Limited Moderate
Visibility and Proximity‘

2

-r_; Bike Share Station Community Garden
S  Mobile Device Charging Meadow Plantings
=) Fixed Seating Food Truck Parking
g Art Murals Outdoor Movies
2

Figure 5.12

Matrix of battery storage additional functionality.

High

Art Park
Covered Shelter
Playground Equipment
Dog Park
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Figure 5.13
Vacant lot development key plan.

Battery Storage // Community Garden
A conceptual design for a high visibility

vacant lot was completed to demonstrate
how energy storage can be paired

with community gardens to provide
tangible benefits for local residents. The
proposed design adheres to the design
recommendations by limiting visibility
from the street, limiting complexity,
limiting physical footprints, and bring

production into a familiar roof top setting.

The proposed design provides a social
gathering space that integrates energy
production and consumption directly with
the community.

Figure 5.15
Existing Conditions

Figure 5.14

Plan view masterplan for community energy storage within vacant lots.
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Figure 5.16
Presentation of a design concept for energy storage.
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Figure 5.17

Key Plan depicting the location of
the lvanhoe Energy Park within
the lvanhoe Energy District.

Ivanhoe Neighborhood Energy Park

Site Selection

lvanhoe park was selected for development
into the community’'s core energy
production location primarily due to

its proximity to the identity corridors,
adjacency to local community buildings,
and size. Additionally, lvanhoe park is

an underutilized community asset with
significant opportunity for improvements.

Site Programming
The Ivanhoe energy park is focused

primarily one capitalizing on the open
space and terrain of the site to establish
community energy production. The
proposed design maintains its identity as
a neighborhood park for families while
building additional social spaces and
strengthening the community connection.

Application of Design Recommendations
With an emphasis on energy production,

elements of visual impact are at the
forefront of design decision making. By
taking advantage of the grade change in the
middle of the park, the proposed design
seeks to limit the overall visual impact,
maximize sight lines, and minimize the
physical footprint of production equipment.
Social spaces emphasize identity through
programming and placemaking efforts.

By integrating social spaces and energy
production, the proposed design solution
aims to transform how the community views
energy production and consumption.
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Figure 5.18
Retained Existing Features

Existing mature vegetation and
infrastructure to be maintained is
highlighted on the left.

Additionally, the proposed design
maintains current functionality
while incorporating additional
functionality around retained
features.

Figure 5.19
Key connections

Connections to adjacent
neighborhoods and community
centers are identified. Highlighted
connections ensure the design
proposal fits contextually within
the neighborhood.

Figure 5.20
Slope analysis

Significant east-west grade
change provides unique design
opportunities for the integration
of renewable energy in an urban
park. The proposed design
capitalizes on grade change

to minimize visual impact of
renewable energy production.

Figure 5.21
Veiwsheds

Existing viewsheds provide unigue
experiences depending on the
approach. The proposed design
capitalizes on these unique
perspectives to integrate energy
production into an existing
neighborhood park.
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{ Existing ball field to remain.

Retaining the existing ball field
maintains current functionality.
Opportunity to enhance the

High pedestrian traffic -1
along steep sidewalk. ?‘
Opportunity for seating,
education, and branding.

Key Identity location
for pedestrian and
vehicular traffic.

N

Primary opportunity for
social gathering and
education due to proximity
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with a local church.

l connections to other park elements
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- Create visual connection
4 Strengthen social from primary social
4 ‘ g Social gathering opportunity. space to primary
b : 4 Play | Incorporate production production area.
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Figure 5.22
Site analysis and location of key programming elements.
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Figure 5.23

lvanhoe Energy Park presents district energy production along side social and educational
opportunities. Design reflects the proposed design recommendations.
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ELV. 820’
West

Figure 5.24
East-West lvanhoe Energy Park transect.
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Social Gathering and Energy Production
Adjacency to the Prince of Peace Missionary

Church near the corner of Prospect and
43rd street provides the ideal location for
the development of a community gathering
plaza that builds familiarity and awareness
of community energy through its design and
programming.

The energy education plaza features design
elements of wayfinding and branding that
tie the project into the overall district
energy plan. Additionally, the plaza provides
a covered shelter and restrooms that
facilitate jobs training and educational
programs. The energy education plaza is
designed to be the heart of the lvanhoe
energy district by providing a comfortable
social space to gather that promotes
conversations about energy production and
consumption within the community.

Furthermore, the design of the energy plaza
ties into themes of aesthetics and identity.
By partnering with local artists, creative
placemaking elements will be incorporated
throughout the design that strengthen
community identity through renewable
energy. The proposed plaza sets aside the
northeast corner of the site for an energy
related art installation that displays live
energy production vs. energy consumption
stats within the community.
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Figure 5.25
View towards the west across the existing conditions of lvanhoe Park. Existing space is
underutilized and is limited in functionality.

Figure 5.26
Proposed energy education plaza incorporates elements of social gathering while promoting
comfortability and familiarity with renewable energy production within an urban area.
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Conceptual Phasing Approach

A shift to community energy is a complex
endeavor that requires significant time,
energy, and financial investment by the
community and collaboration between

a range of stakeholders. As such, urban
energy projects should begin with deliberate
dialogue. In this context, “dialogue” refers
to structured communication amongst
stakeholders that is designed to provide an
environment in which all participants’ voices
to be heard and valued (Black 2015). As an
ongoing event, successful dialogue requires
mutual respect between participants and

a shared interest in a common goal (Craig
2008). In this way, successful dialogue aims
to achieve creative outcomes to complex
problems. The following conceptual phasing
is proposed for community energy projects.

Immediate Goals:
Identify strategic partners
Initiate community engagement efforts

Phase 1:
Introduce community energy concept
Build awareness
Engage in Dialogue
Complete demonstration project

Phase 3:
Infrastructure build out
Establish identity and branding
Full realization of personal financial
benefit on monthly energy bills

Long-term Goals:
Establish a complete community energy
district that produces and consumes all
of its energy within a defined geographic
area.
Establish the Ivanhoe Energy District as
a regional demonstration project.
Post-implementation evaluation of
project successes and limitations.

In summary, the conceptual phasing
approach focuses on (1) Establishing
communication and engaging community
members (2) Demonstrating value, benefit,
and necessity and (3) Building infrastructure
that defines the lvanhoe Southeast
Neighborhood as a regional leader in
community energy.

Phase 1 \ Phase 2 \ Phase 3
Year 0 -1 Year 1-3 Year 3-5

0

Communication Demonstration Build-out
Introduction + Catalyst Projects + Project Realization
Phase 2: - Awareness + Build Interest - Nurture
Catalyst projects . Demonstration . Acceptance Commitment to
Engage in Dialogue . Investment Implementation
Spark Interest - Show Benefits - Full Benefits

Broaden Acceptance

Drive Investment EigF‘"at 5-h27‘ S - | o
X rojec asin roposes objectives Tor three projec ases along with ambitious
Demonstrate personal benefits (. SR : roeen °

completion timelines to drive a focused development effort.
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Conclusions

As the negative impacts of climate change
continue to threaten vulnerable energy
infrastructure, an increasing number of
people are threatened by energy insecurity.
A fundamental shift in the approach to
energy production and consumption is
needed to address an ever growing energy
dilemma.

Community energy presents itself as a
probable solution to address each of the
three components of the central energy
dilemma. However, the physical footprint
and visual impact of community energy
infrastructure cannot be ignored. A full
fledged adoption of community energy

is certain to impact the character of the
neighborhood and the visual quality of
the landscape. This research looks to get
out ahead of these changes to promote
a conversation that shifts perspectives
on community energy from that of
infrastructure development to a broader
discussion on neighborhood advancement
through community energy.

This research set out to address the
question “How can landscape architects
address the physical footprint and visual
impact of renewable energy production in
an urban setting?” Through conversations
directly with urban residents, preferences
and their underlying rational were identified
for renewable energy infrastructure in an
urban setting. Findings from this analysis

were then applied to conceptual project
that utilized the defined recommendations
to demonstrate how a community energy
masterplan might look for the lvanhoe
Southeast neighborhood.

The conceptual design proposal for the
Ilvanhoe Energy District is not intended

to serve as the final outcome but rather

as a catalyst for conversation. As urban
areas begin to actively consider community
energy projects, this research aims to
facilitate conversation and guide initial
design development.

In addition to defining a series of design
recommendations for the implementation
of renewable energy in an urban area, this
research also defined a desire by urban
residents to increase their participation

in energy production and consumption.
The results of social data collected as a
part of this research effort support the
idea that urban residents are interested

in playing an active role in their energy
and climate future. However, little to no
options are currently available to individual
community members to participate in
renewable energy. Energy cost and source
of production are not viewed as something
that individual consumers have control
over.

Community energy provides urban
residents a viable option to reduce their
personal environmental impact and to

I 111



112 | Conclusions

lower their monthly energy expenses,
without the overwhelming burden of
individual renewable energy installations.
Community energy can positively benefit the
environment, address serious deficiencies
in existing infrastructure, and reduce
individual financial burden. Additionally,
community energy presents the opportunity
for urban residents to actively engage with
their energy future and drive neighborhood
improvement through renewable energy.

Furthermore, this research highlights the
role that landscape architects can play in
the development of community energy
systems. Community energy can, and
should, be viewed in the same light as green
infrastructure. At least in part, the concept
of green infrastructure applies a design
perspective to an issue that is traditionally
viewed as requiring a technical solution.
This research highlights a prime opportunity
for landscape architect to mirror the
success of the green infrastructure concept
by leading community energy project as a
design response to a technical issue.

This research is intended primarily for
landscape architects, planners, and
community leaders. A broader audience for
this research includes concerned citizens
and those looking to bring new ideas to
local leaders.

The purpose of this research is to define the
necessity of community energy as a solution

to the energy and climate issues that
communities are currently facing, and to
demonstrate design solutions that provide a
high degree of community improvement.

Results from this research are not
generalizable. However, the methods
defined in chapter 03 can be applied to
urban areas across the United States
considering community energy projects.
This research is not intended to replace a
robust community engagement process,
but rather to advance general knowledge
on the design of renewable energy systems
in urban areas and allow designers to
bring forth more informed concepts to the
community.

This work not only addresses a gap in
existing literature related to the physical
footprint and visual impact of renewable
energy in urban areas, but also makes the
case that landscape architects have an
essential role to play in the development of
community energy projects.

Limitations

This research aimed to connect directly

to the residents of the lvanhoe Southeast
neighborhood. Due to the ongoing

global pandemic, connecting with this
population was exceedingly difficult. A lack
of community events and public gathering
made establishing relationships with

local residents challenging. The first 11
participants responded to email request
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for participation. There is a likelihood that
these participants are more interested in
renewable energy at baseline than other
community members. It is possible that this
factor introduced bias into the data. A larger
sample size would strengthen the research
results.

Furthermore, in-person interviews were
completed at a coffee shop in Mannheim
Park, a neighborhood directly adjacent to
the target neighborhood. Due to a lack of
community events and meetings in Ivanhoe
Southeast, expanding the target area to
include Mannheim Park provided access to
a larger number of potential participants.
Neighborhood characteristics in Mannheim
Park are nearly identical to lvanhoe
Southeast and were determined to be
acceptable for inclusion in the study.

Additionally, attention was paid to visit the
coffee shop at different times throughout
the day and week to reach the largest
audience possible, but it is likely that certain
populations were excluded from the data
due to when and where the data was
collected.

Lastly, semi-structured interviews and

the subsequent transcription and

analysis procedure are time intensive.
The project timeline precluded a larger,
more representative sample size. A longer
data collection process is necessary to
collect participants’ responses that reach

the entirety of the target population.
While the research results are not
entirely representative to the initial target
population, the collected data provides
valuable insights that future research can
build upon.

Future Research

Future research can benefit from the results
and findings of this report. Specifically,
future research should look to test the
defined themes among a larger sample

size. This effort would strengthen the
generalizability of the findings of this
research.

Additionally, this research focused on
individual renewable energy elements in
general settings. Future research can look
at specific design solutions within parks,
more specifically how current function and
proposed function are balanced. How much
of an existing park can be taken up for
energy use and is that different for different
types of parks?
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The Committee on Research Involving Human Subjects at Kansas State University has approved
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determined that it is exempt from further review. This exemption applies only to the most recent
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Appendix B.

Discussion of Photo Set Two: Neighborhood Setting

The following series of 7 images present a series of scenarios in which renewable energy has been
integrated into residential neighborhoods.

= Please describe to me your initial thoughts and reaction to the images in front of you.

= If what you see in these images are going to be installed near your home, what concerns do you
have?

= A greater number of small batteries is required to reach the capacity of a singular large battery.
What are your thoughts on a smaller number or large batteries as opposed to many smaller
batteries?

= Please select two images that you most prefer.

o What aspects of these two images were most influential in your selection?

Discussion of Photo Set Three: Streetscape Setting

The following series of 8 images present a series of scenarios in which renewable energy has been
integrated into neighborhood streets.

= Please describe to me your initial thoughts and reaction to the images in front of you.
= If what you see in these images are going to be installed along streets you frequently drive, what
concerns do you have?
= Please select two images that you most prefer.
o What aspects of these two images were most influential in your selection?

Reflection Discussion

= How do you feel about having renewable energy production nearby your home?

= Where could the presented imagery be placed within your neighborhood?

= What qualities and characteristic of renewable energy are most important to you to ensure that
future energy systems are accepted by the community?

= How, if at all, would a direct financial benefit (in the form of a reduced monthly energy bill)
impact your idea of the presented imagery?

Conclusion

Your responses have been recorded anonymously and do not contain any identifying information. Do
you wish to have your responses included as a part of the research study?

Thank you for your time and participation. Interview responses will be collected, transcribed, and
analyzed for trends. The identified trends will then be utilized to inform design recommendations for
incorporating renewable energy systems into urban areas. A projective design project will apply the
community feedback into a prototypical project that will be used to further the conversation on
renewable energy in urban areas.

Thanks again.
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Design Preferences for the Integration of Renewable Energy Production into Existing Urban
Neighborhoods

Debriefing:

My name is Thomas Schneider, and | am a graduate student at Kansas State University. The research
project | am working on is titled “Design Preferences for the Integration of Renewable Energy
Production into Existing Urban Neighborhoods”. In the next 20 years, renewable energy systems such as
wind and solar power will have a significant impact on urban neighborhoods. This study aims to
understand community knowledge of, and attitudes towards, renewable energy in an urban setting to
better inform the design of future energy systems. Your participation in the following interview is
entirely voluntary and anonymous. You are free to withdraw at any point or skip answering any
questions you do not wish to answer. Your participation will take approximately 15 minutes. Audio of
the conversation will be recorded for later transcription but will be kept anonymous.

Demographic Questions:

The interview will begin with a brief demographic questionnaire to ensure that a representative data
sample has been collected.

= Agerange: 18-30 30-40 40-50 50-65

=  What is your gender?

= Areyou a current resident of Ivanhoe Park or Oak Park?
= Are there children in your household?

Background Question:

The following questions will be asked to give context to the respondent’s level of familiarity with
renewable energy and its benefits.

= Does the source of energy for your household matter to you?

= How familiar are you with renewable energy systems such as wind, solar, and battery storage?

= What is your understanding of the impact that renewable energy could have on your
community?

= What do you think about your energy costs? Are they too much? Is it a concern?

Discussion of Photo Set One: Neighborhood Park Setting

The following series of 7 images present a series of scenarios in which renewable energy has been
integrated into a local park.

= Please describe to me your initial thoughts and reaction to the images in front of you.
= If what you see in these images are going to be installed in your nearby neighborhood park, what
concerns do you have?
= Please select two images that you most prefer.
o What aspects of these two images were most influential in your selection?
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Image Keyword Analysis
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Appendix C. Thematic Content Analysis
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