Dever 1

Victoria Dever
Urban Studies Class of 2014
Reducing Environmental Impacts of Wasson Way Trail with Multi-Use Sustainable Design
Spring Semester, 2014
Tutor: Dr. Danilo Palazzo TA: Stephen Kofi Diko
College of Design, Architecture, Art, and Planning, University of Cincinnati

Dever 2

EXECUTIVE SUMMARY
“Sustainable urbanism” is on the rise. Solar panel awnings and living-wall sound barriers
are multi-use sustainable design methods that are starting to be implemented around the world.
Solar panel awnings have the ability to provide energy, shade, and shelter during all four
seasons. Living-wall sound barriers add greenery to the built urban environment while
functioning as a sound barrier.
The purpose of this research project is to discover a suitable multi-use sustainable design
for the Wasson Way trail by incorporating a living wall sound barrier and solar awning into the
project. The goal of the study is to find the most beneficial design that will decrease emissions
and enhance the quality of life for those using the Wasson Way light-rail and bike trail in
Cincinnati, Ohio. The objective is to address issues of noise and air pollution within the area
while providing an urban aesthetic. The goal is to create a design plan consisting of living-wall
sound barriers and solar panel awnings throughout the trail that will help solve environmental
impacts created by transportation. Specific environmental impacts that will be solved include a
reduction in carbon dioxide emissions, reduced sound pollution, energy savings, and an overall
improvement in the local environment. The outcome of the study is to find the most beneficial
sustainable design for the Wasson Way Trail while meeting state and federal environmental
standards in order to create a healthy environment for the community.
For the methodology, it is necessary to find what kind of solar technology is best for the
areas selected, and the amount of kilowatt hours that will be generated from the solar panel
awnings. In order to determine the most suitable solar panel canopy design as well as living-wall
sound barrier design I will research the following factors: location, cost-benefit, design, and
maintenance. The methods of analysis will consist of measuring the efficiency of the living-wall
sound barrier and solar panel awnings. The efficiency of the living-wall sound barrier will be
measured with preliminary and post decibel efficiency by using a sound level meter in regards to
sound pollution. The efficiency of the solar panel awnings will be measured by calculating the
value of energy produced based on the resource assessment, which consists of the intensity and
duration of sunlight. The research and primary source data analysis estimates that the project will
be feasible. In conclusion, if the project is correctly implemented into the Wasson Way Trail the
environmental benefits will outweigh the costs.
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REDUCING ENVIRONMENTAL IMPACTS OF WASSON WAY TRAIL WITH
MULTI-USE SUSTAINABLE DESIGN
Introduction
The vision of this project is to create a long lasting multi-use sustainable urban design that
will incorporate ecology and sustainability into the Wasson Way trail. This research project will
address sustainable urban transit development in Cincinnati. This concept fits into the Urban
Studies requirement by finding an urban design challenge and overcoming it by use of problem
solving and sustainable planning techniques. The design challenge in this research specifically is
to identify the environmental impacts caused by transportation and reduce those impacts through
sustainable urban design and planning. The project will incorporate urban economics,
environmental issues, planning policy, and urban design. The overall vision of the project is to
create a more functional and livable light-rail system and bike trail through multi-use sustainable
urban design methods.
Background
The Wasson Way project is a proposed light-rail and bike trail project in Cincinnati, Ohio
led by the Wasson Way Organization. The trail follows the Wasson Road corridor between the
Little Miami Bike Trail and extends towards Xavier University. The project has been broken
down into 5 study areas. These areas, consecutively beginning from 1 are; Evanston, Cincinnati,
Hyde Park and Oakley, Fairfax, and Mariemont.1 Some specific environmental priorities that
need to be addressed include; green infrastructure, environmental remediation of existing
pollution, and connecting to new natural environments.
Location
The location of the panels must be conducive to the current surrounding landscape and must fit
the dimensions of the trail. The location of the living-wall sound barrier must provide adequate
sound proofing from local residents and businesses. The solar panel awning and living-wall
locations must match installation guidelines and zoning laws. The locations will be determined

1

Niehoff Urban Studio Community Design Workshop
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by the opportunities and constraints along the trail from zones 1 through 5 on the trail. Data
needed to find location includes information from the City of Cincinnati, ArcGIS, and Green
Energy Ohio. The location of the green wall sound barrier and solar awning will be located in
Zone 3 (see fig. 1). This decision is based on the lack of public green space in the zone, size, sun,
and congestion. Hyde Park has the proper space needed to integrate the design into the proposed
trail. Further discussion of the proposed location is included in the Research Analysis.

Figure 1. Proposed Site of Project in Hyde Park Neighborhood Zone 3 Source: Author’s own illustration,
Spring 2014

Methodology
In order to complete this research, case study examples will be observed from the City of
Boulder Transit Shelter in Colorado and Living Wall companies in Canada. The primary source
for the methodology is The Environmental Planning Handbook for Sustainable Communities and
Regions. This book provides sustainable planning checklists as well as in depth descriptions of
sustainable transportation planning within a built environment. The primary source for data is the
Green Energy Ohio website, which provides data relating to solar panel as well as The Living
Wall which provides information on living-wall installation.
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In this study, the methodology used for examining the location, cost-benefit, and design
need was a mixed method research approach. Mixed method research is essential since the study
is made up of scientific, mathematic, and aesthetic data. In the discussions that follow, the details
of the methodology have been provided.
Study Location
The location of Hyde Park is the most conducive based on installation guidelines and
zoning laws. The location of the green wall sound barrier and solar awning will be located in
Hyde Park zone 3 based on the lack of public green space in the zone, size, sun, and congestion.
Zone 3, Hyde Park, has the proper space needed to integrate the design into the proposed trail.
This data was found by examining the City of Cincinnati zoning codes as well as topography
maps. The area will be based upon information gathered from the literature review in regards to
specific size and location.
Cost-Benefit
The methodology for the cost of the project is conducted through a cost-benefit analysis.
The cost-benefit analysis for solar installation is conducted by first estimating the photovoltaic
demand. The analysis consists of calculating the total kilowatt hours used in the area for over a
year, while comparing the totals to the average amount of photovoltaic energy provided by solar
for over a year. One LSX Lumos 250 watt solar panel can provide 31.25 kWh per panel and 375
kWh within a year. In December 2013, the average electric bill in Cincinnati was $91.46 based
on $.10/kWh equals to 914.6 kWh monthly (This is calculated into an average of $1,097.52 and
10,975.20 kWh within a year). 30 panels can generate enough power for one household's entire
energy usage. The project would use 16 solar panels providing about half of the energy of an
estimated household. Based on the Boulder, Colorado design a total of 16 LSX Lumos 250 watt
solar panels are needed at the specific site location in the Wasson Way corridor in Hyde Park.
The specific site locations, as well as the material cost estimates are included in the Analysis;
information is based upon the literature.
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The cost-benefit analysis for a living-wall sound barrier is calculated “by dividing the
total estimated cost of the noise barrier by the number of benefiting residential units”.2
The estimated cost of the noise barrier is $46,875. This number is based on the purchase of a
living-wall sound barrier from The Living Wall design company in Canada. The cost is about
187.50 per meter depending on size and soil. The proposed area being used is 250 meters. The
specific site locations, as well as the material cost estimates are included in the Analysis;
information is based upon the literature.
According to Google Maps at least 70 residential units can be identified within the area
along Wasson Road in Hyde Park. The number of residents benefiting may be greater since many
businesses are in the area. This means that the cost-benefit amounts to $6,385.80 per residence,
“if the estimated cost per residence is $35,000 or less, the noise barrier is deemed cost
effective”.3 The Ohio Department of Transportation will consider the construction of a noise
barrier when sound decibels exceed 67.
Design
The design inspiration for the solar awning comes from the City of Boulder Transit Center,
designed by Chris Klinga for Lumos Solar. The panels are supported by four supports, while the
panels are made of two pieces of 75 foot steel. Within each piece of 75 foot steel is 14 solar
panels. Photovoltaic solar cells are the most feasible option for solar panels. Photovoltaic
provides power to the Cincinnati electric grid and could power local businesses in the Hyde Park
area. When the sun is not out the panels will be off the grid.
Lumos Solar would provide the best products to be used for the solar awning. These
products are easy to install and have a LSX frameless module, which is new solar technology
that has been tested on heavy ice. The company provided the materials for the City of Boulder
Transit Center and the products can be installed by Eco Environments, a local Cincinnati
company that installs Lumos Solar's solar photovoltaic awnings.

2

Green Noise Barrier Construction and Evaluation. p.2. Department of Transportation Office of
Research and Development and the U. S. Department of Transport Federal Highway
Administration
3
Green Noise Barrier Construction and Evaluation. p. 23. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
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The living-wall sound barrier design consists of “2 sides of willow fences supported by a
wooden box frame, geo textile, filled with mixed soil for sound attenuation purposes in
industrial, commercial or privacy applications”4 It can extend up to 14.75 feet high. A total of
820.21 feet (250 meters) can be covered by a living-wall sound barrier. The design is depicted in
figure 2.

Figure 2. Living Wall Sound Barrier Design Source: The Living Wall, Spring, 2014

In conclusion, this data collected will be used to create the final cohesive design between
the living-wall sound barrier and the solar awnings in the Hyde Park corridor of Wasson Way.
This is further explained in the Research Analysis.

4

The Living Wall "An Ecological Sound Barrier Solution Inc." The Living Wall.

http://www.thelivingwall.net
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Literature Review
Introduction
In order to provide adequate and detailed literary information on the reduction of
environmental impacts along Wasson Way, some terminologies must be properly defined.
• A solar awning is a type of SolarScape: defined as “modular and customizable solar
structures that bridge the worlds of function and design. Perfect for patio covers, pool
awnings, carports, walkways, bus stops and commercial overhead applications – the
design possibilities are as endless as the imagination.” 5
• Green noise barriers: are defined as “free standing barriers that use soil and vegetation to
mitigate noise within a confined space”.6
• Living-walls: are defined as “distinct from green facades in that they support vegetation
that is either rooted on the walls or in substrate attached to the wall itself, rather than being
rooted at the base of the wall”. 7
• Sustainability: is defined as “living, traveling, and doing business in a manner that
enhances economic and community well-being without depleting natural resources faster
than they are restored”. 8
• Renewable Energy: is defined as “an energy source that renews itself in nature, such as
solar, wind, hydro, and geothermal”. 8
• Photovoltaic (PV): are defined as cells “made of semi-conducting materials similar to those
used in computer chips. When these materials absorb sunlight, the solar energy knocks

5

Lumos Solar. www.lumossolar.com
Green Noise Barrier Construction and Evaluation. p. 20. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
7
Francis 1430 Francis, Robert A. Urban reconciliation ecology: The potential of living roofs and
walls Journal of Environmental Management, Volume 92, Issue 6, June 2011
8
Solar Power Solar Technologies. (2014).http://www.greenenergyohio.org/page.cfm?pageID=55
6
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electrons loose from their atoms, enabling the electrons to flow through the material to
produce electricity”.

8

• Kilowatt Hours (kWh): are defined as “a measure of electrical energy, derived by
multiplying the power used by the time in which it was used. One kilowatt hour is equal to
one kilowatt of electric power used for one hour”. 8
Environmental Impacts of Emissions Literature
Specific environmental impacts that will be solved are reduced carbon dioxide emissions,
reduced sound pollution, energy savings, and an overall improvement in the local environment.
According to the report “Building a Solar Cincinnati”, there are many environmental issues that
the City of Cincinnati needs to address. “Ohio still gets 82 percent of its electricity from burning
coal, the dirtiest source of energy”9 yet “southwest Ohio's solar resources are among the richest
70 percent in the United States, besting world solar leader Germany”.10 The report provides
shocking evidence that most residents are unaware of. “In 2009, Ohio's power sector alone
pumped 1.8 million metric tons of carbon dioxide into the atmosphere – the third most of any
state.”

11

As well as carbon dioxide, Ohio is ranked “fifth in the nation for nitrogen oxide

emissions – a major component of smog – dumping 110,000 metric tons into the air each year”.
11

Cincinnati has also been ranked the “eighth-worst in the nation for air particulate pollution,

while Hamilton County received grades of F for ozone and D for air particle pollution from the
ALA”. 11
Solar energy and specifically solar canopies are not new to Cincinnati. As of fall 2012 there
have been 21 solar installations in Cincinnati. The Cincinnati Zoo has “enough electricity to
power over 200 homes each year” 12 due to its powerful 6,400 panels at 1.56 megawatts an hour.

9

Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.4
10
Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.5
11
Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.9
12
Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.7
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Photovoltaic emissions reductions are “as high as 89 to 98 percent over the life of the system”. 13
These systems can “last as long as 40 years, but assuming just a 30 year timeframe still yields 26
to 27 years for true fossil fuel-free electricity”. 13
Green noise barriers have various environmental benefits. Some of these benefits include
“a construction process that is expected to have a lesser impact on the environment; a structure
that provides aesthetic beauty to the surrounding area; a structure that can block and absorb a
substantial amount of air pollutants from vehicles; and most importantly a structure that offers a
competitive noise reduction due to its core that is made of soil and its vegetated surface that can
absorb and reflect traffic noise”. 14
Location based on Zoning Regulation Literature for Solar Awning
The location of the panels must be conducive to the current surrounding landscape and
must fit the dimensions of the trail. The location of the living-wall sound barrier must provide
adequate sound proofing from local residents and businesses. The solar panel awning and livingwall locations must match installation guidelines and zoning laws.
Green Energy Ohio's “Ohio Consumer's Guide to Buying a Solar Electric System”
provides information on the sizing and location methods used in order to install photovoltaic
solar panels. The report states that the “amount of mounting space needed for a PV system is
based on the physical size of the system”. 15 This size is measured in square feet and ranges from
50 to 1,000 and must be facing eastward towards the sun. According to Cincinnati zoning laws,
solar awning and living-wall installation is permitted as long as the design does not interfere with
the current electric poles on the street. Installation methods by the solar company provider must
comply with zoning codes listed in chapter 404 in the Cincinnati Ohio Code of Ordinances. The
zoning awning development standards are listed as the following:

13

Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.10
14
Green Noise Barrier Construction and Evaluation. p.3. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
15
Solar Power Solar Technologies.(2014).
http://www.greenenergyohio.org/page.cfm?pageID=55
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“Awnings shall project no more than two-thirds the width of the sidewalk or six feet, whichever is
less, Awnings shall run parallel to the face of the building, Awnings shall be located within the
existing building framework - between

columns and below spandrel panels. Awning colors and

design shall be compatible with the colors and design of the

building. Structural supports for

all awnings shall be contained within the awning covering. Each storefront bay shall

have a

similar awning to the other storefront bays on the same building. Awnings shall be designed to be
harmonious with the architecture of the building that they are to be placed on. They shall

relate in

shape and proportion to the building's architectural elements such as window and opening shapes,
facade articulation and general character of the building.” 16

Location based on Literature for Living Wall
Hyde Park is within an Urban Design District (chapter 1427-09) the zoning codes are more
lenient towards design development as long as it enhances the area and fits the current urban
theme. The article “Green Noise Wall Construction and Evaluation” provides information from
the Ohio Department of Transportation. It considers “all noise sensitive land uses within 500ft of
the edge of pavement of the proposed project”.

17

Important considerations include the

topography, access requirements, and drainage. “Green noise barriers vary in width from 3 ft to
12 ft depending on their design”

18

Table 1 depicts the average sound decibels of common

outdoor noises.

16

City of Cincinnati. (2014). Planning and Buildings Zoning. http://www.cincinnatioh.gov/planning/zoning/
17
Green Noise Barrier Construction and Evaluation. p.7. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
18
Green Noise Barrier Construction and Evaluation. p. 21. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
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Table 1. Common Outdoor Noise Levels Source: Ohio Department of Transportation, Spring 2014

Unlike traditional concrete sound barriers, living-wall green sound barriers absorb noise
rather than reflect.

Green sound barriers provide “equal or better noise reduction when

compared to traditional concrete barriers because of their ability to absorb sounds of high as well
as low frequencies and deflect sounds in different directions.”

19

Not only are living-walls more

effective, but also they provide urban aesthetic. “When people see noise barriers or noise
mitigating structures, they know the purpose of the structure and become aware of the noise.
When natural vegetation is used to mitigate noise, people see the natural landscape and are less
likely to think about traffic noise.”19 Living-walls have the ability to “allow a far greater range of
species to be planted on the wall surface; this increases the potential for utilizing living walls for
reconciliation, as species may be planted to address specific functions that may be missing in the
urban environment”. 20

19

Green Noise Barrier Construction and Evaluation. p. 19. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
20
Francis, Robert A. Urban reconciliation ecology: The potential of living roofs and walls. p.
1430 Journal of Environmental Management, Volume 92, Issue 6, June 2011
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Funding Literature
In regards to financial management of the proposed project, various specific renewable
energy and efficiency incentives are currently available. Table 2 displays a list of incentives that
are currently active and can be applied towards the program. Programs such as the Department of
Energy and Solar Renewable Energy Credits provide various incentives at the state level for
solar power. The Ohio Air Quality Development Authority as well as the Database of State
Incentives for Renewables and Efficiency provides tax exemptions for alternative energy
projects. Private funding through local and corporate Cincinnati businesses is an option. Many
employees and clients of major Cincinnati companies could use the living-wall as an ecological
marketing tool, by designing their logo with plants and implementing it into the wall as shown
by PNC Bank (see fig.3). “Macy's Inc., a major employer with corporate headquarters located in
downtown Cincinnati, is one of the top five solar power users in the country.” 21 Another funding
option is a website like Kickstarter, which allows the community to decide if they would like to
make an investment in new sustainable design and technology.

Table 2. Funding Incentives Source: Green Energy Ohio, March 2014

21

Adams, C. (2012). Building a Solar Cincinnati: How the Queen City can harness the sun to
power its future. p.12
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Figure 3. PNC Headquarters, Pittsburgh, PA Source: PNC Headquarters, Spring 2014

Design Case Studies
The design is based on the multi-functional use of the living-wall sound barrier and solar
panel awnings. Meaning that they solar awning must provide adequate weather protection, and
the living-wall must provide the ability to filter and absorb storm water while functioning as a
noise barrier. The following design examples provide a framework of successful sustainable
design projects involved with transportation development. They also have similar weather issues
as Cincinnati, such as ice, snow, or heat.
The design reference for the solar awning comes from the City of Boulder Transit Center,
designed by Chris Klinga for Lumos Solar (see fig.4). The design was made to be weatherproof
as well as tamper proof. The panels are supported by four supports, while the panels are made of
two pieces of 75 foot steel. “To tamper proof the array, the modules are mounted above
perforated sheet metal screening providing a raceway for the conductors and eliminating the risk
of vandalism. To weatherproof the installation, modules are sealed to the steel supports”.22

22

"Project Spotlights: City of Boulder Transit Center." Lumos Solar.

http://www.lumossolar.com/gallery/project-spotlights
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Figure 4. City of Boulder Transit Center, Boulder, CO Source: Lumos Solar, Spring 2014

The living-wall design inspiration comes from two Canadian living wall design companies.
Design must be based on sound barrier requirements as well as native plant species that will
thrive on the wall. Green Over Grey’s project titled “Mountains and Trees, Waves and Pebbles”
is an example of creative living wall design along a transportation corridor (see fig.5). The
“Green Noise Barrier” designed by The Living Wall is a more natural living wall sound barrier
design (see fig.6).
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Figure 5. “Mountains and Trees, Waves and Pebbles” Source: Green Over Grey, Spring 2014

Figure 6. “Green Noise Barrier” Source: The Living Wall, Spring 2014

Maintenance and Installation Literature
For effective sustainable design, the living-wall and solar awnings must be properly
installed and maintained. Operation and maintenance cost must be determined for a viable
project. If the project is not maintained properly it will fail or become an eyesore.
Based on the design of the City of Boulder Transit Shelter, the installation timeframe
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consisted of about 3 weeks, including construction time. The average lifespan of a solar awning
is estimated to be about 30 years. Meaning that if installed in 2015, the system would need to be
updated or replaced by 2045. Installation components of the solar awning are displayed in figure
7.

Figure 7. Solar Installation Components Source: Lumos Solar, Spring 2014

Figure 8 shows the installation process of a living-wall according to type. These three types
include the planter box, felt layer, and trellis system. In London, “a living wall installed on a
children's centre received very negative press when irregular maintenance of a water pump led to
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the wall becoming sparsely vegetated 4 years after installation”.

23

However, if the City of

Cincinnati or private funding groups decide to take part in the project, they may choose to
provide upkeep costs. “If living roofs and walls are well constructed and maintained however,
they may enhance the perception and use of the host building by people”.

24

Trellis and planter

box systems have service lives of 50 years, while felt system’s service life ranges from 10 to 50
years. 24

Figure 8. Living Wall Installation Process Source: Feng, Spring 2014

Research Analysis
Introduction
Multi-use sustainable design methods take different forms and shapes. For example, solar
panel awnings have the ability to provide energy, shade, and shelter during all four seasons.
Living-wall sound barriers also add greenery to the built urban environment while functioning as

23

Francis 1430 Francis, Robert A. Urban reconciliation ecology: The potential of living roofs

and walls. p. 1433 Journal of Environmental Management, Volume 92, Issue 6, June 2011
24

Feng, Haibo, Kasun Hewage, “Lifecycle assessment of living walls: air purification and

energy performance”, p.2. Journal of Cleaner Production,
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a sound barrier. The purpose of this research project is to discover a suitable multi-use
sustainable design for the Wasson Way light-rail and bike trail in Cincinnati, Ohio by
incorporating a living-wall sound barrier and solar awning into the project. The goal of the study
is to find beneficial sustainable design for the Wasson Way Trail while meet environmental
standards in order to create a healthy environment complaint in line with community
expectations. The proposal for this study is to implement a solar awning system and living-wall
sound barrier into the current Wasson Way light-rail and bike-trail project within the Hyde Park
neighborhood.
Identification and Description of Innovative Idea
This innovative idea is about creating a beautiful environmental design that will enhance
the quality of life for those using the Wasson Way Trail. It aims to tackle issues of noise and air
pollution within the area while providing an urban aesthetic. The beneficiaries of the proposal are
the residents, consumers, and businesses of Hyde Park that are located along Wasson Way. The
proposal is aimed at the beneficiaries that work, live, and play in the area.
Location Analysis
The original aim of the project was to incorporate the solar awnings along the entire Zone
3 corridor, however this was proven to be cumbersome and the costs outweigh the benefits.
However, modifications have been made changing the location of the project. The population
density in the area informed these modifications. It would be more feasible to divide the solar
awning part of the project and the living-wall part of the project within Zone 3.
The solar awning can be used as a station stop that can be used for waiting and socializing.
Since this location is near businesses, people in the area will frequently use it. The living-wall
will be replacing the current fencing along Wasson Road in Zone 3. This will add aesthetic value
to the current built environment. The map (see fig.9) displays the new proposed location for the
project. The pictures (see fig. 10 and fig.11) depict the current landscape and streetscape within
the chosen area. Since zone 3 is already a congested area, it would be appropriate to build a solar
awning along the trail in this area giving residents the ability to use the trail throughout the
seasons and avoid automobile traffic congestion.
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Figure 9. Specific Proposed Location for Solar Awning and Living Wall Source: Author’s own illustration,
Spring, 2014

Figure 10. Current Landscape at Proposed Living Wall Location Source: Author’s own image, April, 2014
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Figure 11. Current Streetscape at Proposed Site Location Source: Author’s own image, April, 2014

Design Analysis
The design is based on the primary data analysis and information gathered from the
literature review. The design must have proper accessibility within the area. Accessibility zones
have been identified in Figure 12. One may ask, “What is the significance of having a covered
area within the trail?” This is due to the density of the population within the given area and the
amount of outdoor activity that is encouraged. Multiple storefronts and local businesses in the
area encourage outdoor activity and even include outdoor seating at their businesses (see fig.13).
While taking into account the uniqueness of the area, it would be beneficial to incorporate a solar
awning design that people could use during rain or shine, whether they are on the trail biking,
waiting for the light-rail or bus, or just socializing with local neighbors. The living-wall provides
design, ecology, and sound proofing to the current built environment. The implementation of
both of these projects is justified in this area due to the already large volume of pedestrian traffic.

Figure 12. Zones of Accessibility Source: ArcGIS, Spring 2014
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Figure 13. Local Businesses within the Site Area Source: Author’s own image, April, 2014

Since zone 3 is already a congested area, it would be appropriate to build a solar awning
along the trail in this area giving residents the ability to use the trail throughout the seasons and
avoid automobile traffic congestion. Hyde Park is within an Urban Design District (chapter
1427-09) the zoning codes are more lenient towards design development as long as it enhances
the area and fits the current urban theme.
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Design Proposal
The design is based on location, materials, height, length, and width, to provide
multifunctional use. The living wall will function as a noise barrier next to the trail, but will also
function as a living piece of art that can filter and absorb storm water. The solar panel awnings
will be photovoltaic solar and will be able to provide electricity.
Figure 14 is the before and after design for the proposed solar awning along the Wasson
Way trail, based off design inspiration from Lumos Solar. Figure 15 is the before and after design
for the proposed living wall along the trail.
There are two design options for the living-wall. The first is to incorporate a living-wall
onto a traditional concrete sound barrier. This would allow for various options regarding the
types of vegetation that will be used. This also creates a potential to customize the aesthetic of
the wall, which could lead to 'green marketing' as described in the funding section of the
analysis. The other design option is to use The Living-Wall's soundproof design created with
Willow trees.

Figure 14. Before and After Solar Awning Design Proposal Source: Author’s own design, April, 2014
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Figure 15. Before and After Living Wall Design Proposal Source: Author’s own design, April, 2014

Benefits of the Proposal
While the initial costs are pricey, solar provides long-term savings. These savings
eventually could provide power for the Wasson Way light-rail, or the power generated can be
sold via the electric grid. The solar awning provides protection during all types of weather. This
includes shelter for bikers during the April rain, the January snow, and the harsh sun during
August. Unlike traditional concrete sound barriers, living-wall green sound barriers absorb noise
rather than reflect. Living-walls are not only more effective but they also enhance the urban
aesthetics of their locations. “When people see noise barriers or noise mitigating structures, they
know the purpose of the structure and become aware of the noise. When natural vegetation is
used to mitigate noise, people see the natural landscape and are less likely to think about traffic
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noise.” 25 Living-walls have the ability to “allow a far greater range of species to be planted on
the wall surface; this increases the potential for utilizing living walls for reconciliation, as
species may be planted to address specific functions that may be missing in the urban
environment”.

26

Figure 16 is a visual representation of the costs and benefits of the proposed

project.
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Figure 16. Cost and Benefit Source: Author’s own illustration, April, 2014

25

Green Noise Barrier Construction and Evaluation. p. 19. Department of Transportation Office
of Research and Development and the U. S. Department of Transport Federal Highway
Administration
26
Francis, Robert A. Urban reconciliation ecology: The potential of living roofs and walls.
p.1430 Journal of Environmental Management, Volume 92, Issue 6, June 2011
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Stakeholders/Interest Groups
Figure 17 displays the stakeholders involved in the project. The City of Cincinnati
addresses policy power within the project. Engineers and architects are involved with the project
implementation. Local businesses have the power to influence the project with advertising
opportunities. Local residents are key people involved with supporting the proposal.
The two stakeholders on the left (City of Cincinnati, local residents) have importance as
stakeholders, versus the stakeholders on the right (engineers and architects, local businesses)
who have more of an influence as stakeholders.

Figure 17. Stakeholder Analysis Source: Author’s own illustration, April, 2014

Action Steps
The implementation of this project relies on the group efforts of engineers, architects,
urban planners, the city of Cincinnati, investors, and most importantly the community. Action
steps must consider all external factors in order to plan for a cohesive design (see fig 18). Once
the cost and benefit estimate has been completed, the next step is to contact various Federal Loan
Programs, rebate, and grant programs to apply for financial funding. After funding, the project
will need to be overviewed by engineers and architects to ensure that proper dimensions and
construction methods are properly implemented and safely sustained. Next, local urban planners
will need to overview the project to make sure it is cohesive with the other development taking
place in the area. After, the city of Cincinnati will need to approve the project and overview the
analysis. Once the city approves of the project, the next step is to reach out to local investors.
Consulting the public the public is the last and final step before construction, this is because
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people will be willing to support the project once they observe the financial numbers and
understand

how

the

project

will

bring

green

vibrancy

to

the

community.
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Figure 18. External Factors for Action Steps Source: Author’s own illustration, April, 2014

Timeline
Figure 19 is a complete estimated timeline of the project. It begins with the process of
ordering

materials

and

ends

with

the
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Figure 19. Timeline Source: Author’s own illustration, Spring 2014

year

lifespan
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Cost Estimation of Solar Awning and Living Wall Sound Barrier
The following data was collected using information provided from Duke Energy Ohio, the
panel manufacturer Lumos Solar, the Ohio Department of Transportation, The Living Wall Co.,
and Green Energy Ohio. Table 3 is the cost calculation estimate for the solar awning project.
These estimates show costs prior to installation and do not include structure. This is because the
Wasson Way is in the proposal stage, therefore the estimates must be tangible according to the
trail dimensions.

	
  	
  
*Costs before installation, not including structure
Table 3. Solar Panel Cost Estimate Source: Lumos Solar and EcoEnvironments April, 2014
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Table 4 is the cost calculation estimation for the living-wall sound barrier project using
calculations according to The Living Wall’s use of willow trees. These costs include installation,
shipping, and handling of the wall materials. This cost estimate does not include maintenance
fees.

*Costs include installation, shipping, and handling of plants and materials, does not include
maintenance
Table 4. Living Wall Sound Barrier Cost Estimate Source: The Living Wall April, 2014
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CONCLUSION
Summary of Findings
The project offers an opportunity to provide environmental benefits along the Wasson Way
trail with a solar awning and living wall sound barrier. In conclusion, many components are
needed in order to create a feasible study to determine factors needed to create a multi-use
sustainable design along the Wasson Way Trail. This design will reduce environmental impacts
with multifunctional usage.
Through the research and primary source data analysis it has been estimated that the
project will be feasible. In conclusion, if the project is correctly implemented into the Wasson
Way Trail the environmental benefits will outweigh the costs.
Recommendations for the Future of Wasson Way
Since the design proposal is tangible, there are various recommendation options for
implementing the living wall sound barrier and solar awning proposal into Wasson Way. An
option for the living wall sound barrier includes expansion along the trail, depending on the
dimensions of the landscape. Another option is choosing a variety of plant species native to the
current environment, or creating ecological art with plant design. Ecological marketing is a
recommendation for funding and advertising along the Wasson Way.
There are various recommendations for the solar awning in the Wasson Way project. The
most significant recommendation is using the solar energy collected from the solar awning in
order to power the proposed light-rail aspect of the Wasson Way trail. This idea would be
extremely innovative for the future of public transportation, and would have to be further
researched by engineers involved in the project process. Other options for energy use from the
awning include lighting, or selling to the electric grid. The multi-use of the solar awning and
living wall sound barrier can be implemented into the Wasson Way to add aesthetic and
sustainability to the current environment.
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