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Executive Summary 

The Bailey Park Neighborhood Development Corporation (BPNDC) is a community 
organization situated in Detroit’s McDougall-Hunt neighborhood. BPNDC has acquired vacant 
land in the neighborhood to build a park that provides both safe recreation for children and 
community access to essentials like public and free Wi-Fi. One major feature of the park will 
be a shipping container on which solar panels will supply basic energy needs of the park. 

The Dow Sustainability Fellows team developed this feasibility study to demonstrate how a 
solar photovoltaic (PV) installation and a rainwater purification system might function in the 
park. Additionally, we created educational materials to help the community and local youth 
learn about ecological and sustainable infrastructure in the park. 

Some potential energy uses for the solar installation are the Wi-Fi, small device charging, and 
a lighting and A/V system for the amphitheatre stage. These are simple needs that could be 
met with a 3 kW roof-mounted solar PV system on the repurposed shipping container. Detroit 
receives 4.2 hours of daily sunlight on average, meaning that around 4,600 kWh could be 
supplied with solar annually. A critical aspect of solar PV system design is whether to 
connect to the grid or to use batteries and have an off-grid system. If using the latter, the 
varying levels of sunlight throughout the year would limit events with high energy needs to 
summer months and other times with consistent sunshine. Although a potable water 
reclamation is infeasible due to high costs and stringent code requirements, gutters and a 
cistern for rainwater collection could be set up by the shipping container to collect rainwater 
for irrigation.  

Our cost analysis estimated that the price per Watt for rooftop solar ranges from $2.80/W to 
$4.15/W, meaning that a 3 kW solar installation at Bailey Park would cost between $8,400 
and $12,450. Furthermore, we calculated that the cost per kWh of solar over 20 years was 
approximately $0.15/kWh. This would result in an estimated $1,844 in utility bill savings, and 
the project costs would be paid off in approximately 18 years. If using an off-grid system, 
batteries would likely need to be replaced before this time. 

Our scope of work not only consists of evaluating BPNDC’s plans for solar PV on a shipping 
container, but also developing material that they could submit to raise funding for the 
project. In consultation with the landscape design team and BPNDC’s Executive Director, 
Katrina Watkins, we discussed the park’s vision for the solar panel and shipping container 
structure and commissioned a 3D rendering from a local architect. The 3D rendering provides 
a visual element to help potential funders and those in the community understand BPNDC’s 
vision. The interactive design and photos will be used to elevate future applications and to 
communicate the vision for the solar shipping container to the community. 

We developed case studies of existing small-scale solar projects by reaching out to other 
organizations and solar installers that have completed a solar PV installation in southeast 
Michigan. These four organizations were Cass Community Services (with Strawberry Solar), 
D-town Farms (with Ryter Electric Cooperative), Solar Ypsi, and the Manistique Treehouse 
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Project. This research helped us assess the best kinds of solar and rainwater collection 
systems for BPNDC’s needs. BPNDC’s initial idea to use a rain harvesting system and 
standalone filtration system would not be cost-effective. Due to this we recommend altering 
the rainwater collection system to be deposited into a cistern that would be used for 
watering plants, not for human consumption.  

In addition to the feasibility study of the solar shipping container, we also identified an 
opportunity to help BPNDC expand their sustainability education efforts. Our team worked on 
three components of educational outreach: curriculum materials, signage, and website 
content.  

First, we compiled and created educational curriculum materials around topics like energy 
systems and water conservation  to assist with BPNDC’s after-school program. These 
materials will allow BPNDC to prepare environmental education lessons for which the park is 
a supporting example. Community education around sustainability is a goal of the park and 
greater access to educational lessons curated for the neighborhood will allow them to 
achieve this. 

We also developed content for educational and interpretive signage in the park. The two 
largest signs (4 ft by 8 ft) will be located on the side of the shipping container. One will 
describe the built sustainable infrastructure within the park (rain garden, solar PV, etc.) while 
the other sign will provide information about the ecological history and wildlife in the area. 
An entrance sign and six place marker signs will also identify the rain garden, native plants 
area, and other points of interest in the park. We also developed website content to be used 
in parallel with the educational signage. QR codes on the signs will link to pages on Bailey 
Park’s website, which will provide further detail about topics on the sign. Paired with public 
Wi-Fi access, the linked signage and website creates opportunities for place-based learning 
experiences centered around the park.  

Going forward, we recommend that BPNDC continue soliciting bids and fundraising for a 
small-scale solar installation at Bailey Park. As a parallel effort, they may consult with other 
community-based organizations that have installed solar projects. Their expertise will allow 
BPNDC to create a better plan for the installation timeline, budget, and roll out of their 
sustainability projects. We also recommend that a solidified education plan be created for 
the park so that community members are able to access the materials that have been 
created.  

We anticipate that our deliverables will help BPNDC attain more funding for the organization 
so that they are able to fully implement their vision. By installing benches, solar panels, and 
signage, the shipping container has potential to become a centerpiece for social gathering 
and sustainability education at Bailey Park. Our work on educational signs and programming 
also raises knowledge around Bailey Park’s sustainable infrastructure and the local 
ecological systems. Bailey Park, once completed, models how renewable energy can be used 
to address community needs and how vacant land can be transformed into a space free from 
blight.   
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Background 

Bailey Park, situated in the heart of the McDougall-Hunt neighborhood on the eastside of 
Detroit, is one the primary projects of the Bailey Park Neighborhood Development Corporation 
(BPNDC). BPNDC was formed by Katrina Watkins, a neighborhood resident, to bring people 
together for the betterment of the neighborhood and to ensure that resident voices were a 
part of the conversation when new developments were proposed for the area. Bailey Park is 
set on a block where the majority of the houses were demolished. Since 2015, BPNDC has 
been working to purchase all of the vacant spaces within the block and the final lots are set 
to be obtained from the Detroit Land Bank Authority by the end of 2020.  

Figure 1. Parks and Greenspace in Detroit’s McDougall-Hunt neighborhood. Bailey Park is in the center. 
(Image credit: MDH Sustainable Redevelopment Plan & McKenna Associates) 

Currently, the McDougall-Hunt neighborhood is considered “park-poor” (less than 3 acres of 
park space per 1000 residents) (McDougall Hunt Neighborhood Sustainable Redevelopment 
Plan, 2020). BPNDC’s vision for the park is to create a community space where resources can 
be shared and residents’ needs for recreation, electricity, and connectivity are met. The 
design for Bailey Park also aims to bring in elements of sustainability and environmental 
reuse. Features like solar lighting and a rain garden are examples of sustainable 
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infrastructure that also enhance the park’s visual beauty and safety. Centrally located in the 
park, a repurposed 40-foot shipping container will be outfitted with rooftop solar panels and 
additionally serve as a storage facility for the site (Figure 2). The goal is to have solar energy 
generated from the panels to supply power for events at the amphitheater as well as provide 
visitors with free Wi-Fi and outlets for small device charging stations. In a city where water 
shutoffs and the electricity and internet disconnections are far too common, Bailey Park 
would provide a place for local residents to meet not only recreation needs, but basic needs 
for internet access and electricity as well.  

 
Figure 1. Site Plan of Bailey Park, with the repurposed shipping container at the center. (Image credit: 

BPNDC & InSite Studio) 

In 2020, BPNDC joined with the McDougall-Hunt Neighborhood Association (MDHNA), 
Eastside Community Network (ECN), and the Detroit Collaborative Design Center to create the 
McDougall-Hunt Sustainable Redevelopment Plan. The plan proposes Bailey Park as a 
catalyst for further community growth. Bailey Park is a gathering space and activity hub that 
can enhance the sense of place and connect with other resources in the neighborhood. Bailey 
Park may also demonstrate that vacant land can be sustainably and effectively repurposed 
and that solar energy can power up the local community for years to come. As BPNDC and 
other local groups continue their work in the neighborhood, the redevelopment plan serves 
as a guiding document for these community-based organizations and their partners. Our 
project aims to be consistent with these goals. 
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Figure 3. Bailey Park’s existing playground structure, which is integrated into the final site plan and 

design. (Image credit: Tom Courtright) 

For this project, BPNDC sought to understand the feasibility of installing solar panels on a 
shipping container and how renewable energy and rainwater reuse could be used in the park. 
They additionally wanted to know how the installation could serve as a demonstration 
project for the community. Our Dow Fellows team established two objectives for the project:  

1. Assess the design and feasibility of solar energy and rainwater reuse in the park 
2. Develop educational initiatives to teach local youth and residents about the 

park’s sustainable and ecological features. 
 

Methods 

We met with the BPNDC team and visited the park site in February 2020. Throughout the year, 
we continued to check in with them for project updates. Most meetings took place virtually 
due to the restrictions caused by the COVID-19 pandemic. 
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Design and Feasibility Research 

We assessed the feasibility of a solar shipping container installation in several ways. 
Activities included researching potential uses for renewable energy at the park, a cost-benefit 
analysis of solar PV and water collection, and review of existing designs for small-scale solar. 
To help the BPNDC team envision the completed look of the solar installation, we also worked 
with an independent consultant to design and create a 3D computer-based rendering of the 
proposed system. Such information provides BPNDC with a general understanding of the 
installation’s design specifications, cost range, installation process, and visual feel.  

With the aim of creating several case studies to illustrate the feasibility and use cases of 
solar energy, we identified other projects and organizations in southeast Michigan that have 
installed solar. We completed phone interviews with each managing organization to get 
further information on the solar projects’ costs, design, installation, uses, and ongoing 
maintenance activities. We created an interview guide to help lead discussions and 
synthesize our findings. 

Educational Initiatives 

Our team worked on three components to assist with the sustainability education objectives 
established by Bailey Park: 

1. Lesson plans for K-12 youth. We compiled lesson plans on sustainability topics like 
climate change, solar power, and water conservation. The educational materials are 
primarily geared towards a grade-school audience and are suggested for use during 
workshops and tutoring at the resource hub. BPNDC can serve as an interactive 
teaching tool in the lesson plans by showcasing examples of sustainability in action. 

2. Interpretive signage for park visitors. We worked with Lloyd Waters, a local 
marketing company, to develop content and layout for interpretive signage that would 
accompany sustainable infrastructure features at Bailey Park. 

3. Interactive website information. We received access to BPNDC’s website to create 
web pages that provide additional information for visitors who are interested in 
learning more about the content displayed on the signs. QR codes will accompany 
park signage and link to these web pages. 

 
Results and Recommendations 

Design and Feasibility Research 

Potential Uses and Sizing of Solar 

BPNDC would like to use the solar energy to provide public Wi-Fi and outlets for small device 
charging. The largest energy load would be lighting and sound at the amphitheater. Our 
estimate is that a 3 kW system would provide more than enough energy to supply these uses. 
For comparison, a typical home in Michigan would need 5 to 6 kW of solar.  
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Individual solar panels range in output from 250 to 400 W. Depending on the output of the 
panel, approximately 8 to 12 panels (standard panel size is 40 by 66 inches) would be needed 
for a 3 kW installation. Placed end-to-end, 12 panels would span 40 feet across. Therefore, a 
40-foot shipping container would have sufficient space for even the largest solar installation.  

A critical question for system design will be whether to build an off-grid system with 
batteries or connect the system to the grid (DTE) for round-the-clock electrical supply. 
Off-grid systems guarantee independence from DTE, insulating the electrical supply from the 
grid. They typically cost more due to the need for batteries, and are limited by the size of the 
solar PV array. Grid-tied systems, on the other hand, ensure electricity is always available 
throughout the year, as well as allow BPNDC to sell excess electricity back to DTE. 

Costs 

The two main specifications that will determine the cost and usage of the system are system 
size and whether the system is to be connected to the grid or entirely off-grid (requiring 
battery storage). 

The upfront cost of installing solar is a combination of hardware (material) costs and soft 
(labor) costs (Solar Energy Industries Association, 2020). Soft costs comprise approximately 
65 percent of the total capital cost for a residential solar installation. Hard costs include the 
solar panels, a racking system (on which to mount panels), inverter (converts DC to AC 
power), and related electrical wiring. The soft costs include the cost of labor (installation), 
fees (permitting), and other administrative and overhead costs (design, engineering). 

Costs of solar are expressed in two ways: price per Watt ($/W) and levelized cost of energy 
(LCOE). $/W is best used to understand the upfront cost of the solar PV system installation. 
The levelized cost of energy (LCOE) is a metric used to represent the lifetime cost of 
producing a unit of energy. This can be used in a cost-benefit analysis of solar to compare 
with current utility rates or alternate forms of energy supply (EnergySage, 2020). 

Our scan of published literature and data suggests that the price per Watt for a residential PV 
system ranges from $2.80/W to $4.15/W, meaning that a 3 kW system would cost between 
$8,400 to $12,450 to install. 

Table 1. Data Review on Residential Solar Price per Watt 
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Cost  Year  Assumptions  Source 

$2.80/W  2018  Modeling estimate with 6.8 kW residential PV 
system 

NREL 

$2.84/W  2020  Modeling estimate for residential sector  SEIA & Wood 
Mackenzie 

$3.00/W  2017  Unknown, possibly anecdotal and 
Michigan-specific estimate 

Solar Ypsi 

https://www.nrel.gov/analysis/solar-installed-system-cost.html
https://www.seia.org/solar-industry-research-data
https://www.seia.org/solar-industry-research-data
http://www.solarypsi.org/Checklist.pdf


Our estimation of LCOE relied on a methodology provided by the U.S. EPA, which created a 
calculation tool that displayed LCOE of solar for a 20-year and 25-year time horizon. For the 
cost-benefit analysis, we focused only on the direct benefit of utility bill savings, which we 
could quantify with a $/kWh metric derived from DTE’s General Service (D3) rate. Some 
analyses also include societal benefits, like avoided greenhouse gas emissions, avoided air 
pollution, or public health benefits. However, the quantification of these benefits is highly 
variable. This analysis assumes $4.15/W for the upfront cost, which produces a more 
conservative estimate of LCOE and savings.  

Table 2. LCOE and Net Savings of a 3 kW Solar PV System 

As an accuracy check, we compared our estimates against several recently published in 
national studies and found them to be similar.  

Table 3. Data Review of Residential Solar Levelized Cost of Energy 

Finally, we estimated the payback period for this installation to be 18 years. The full 
calculation for this section can be found in Appendix E.  

Financing Options 

To finance this project, BPNDC could pursue a variety of different options to raise funds or 
lower the upfront costs. For example, they work with a third party organization that can claim 
tax credits and lease the panels to BPNDC. They could also reduce costs by having volunteers 
to help install the systems. These approaches have been used successfully by Solar Ypsi (see 
below). For a grid-connected system, BPNDC may be eligible for other utility rates that would 
allow them to save more energy or put energy back into the grid and receive energy credits, 
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$3.17/W  2020  Michigan-specific estimate; average of solar 
quotes on EnergySage’s marketplace 

EnergySage 

$4.15/W  2019  Average of actual installation costs for 3 kW 
residential projects 

LBNL 

Time Horizon  Energy 
Production of 
3 kW system 

LCOE of Solar 
($/kWh) 

Utility Bill 
Savings 
($/kWh) 

Net Savings 
per kWh 
($/kWh) 

Total Savings 

20 years  87,758 kWh  $0.15087  $0.17188  $0.02101  $1,843.84 

25 years  108,357 kWh  $0.12435  $0.17805  $0.05370  $5,818.56 

LCOE of Residential Solar ($/kWh)  Year  Source 

$0.14  2017  NREL 

$0.151-0.242   2019  Lazard 

$0.17  2017  DOE Sunshot 

https://www.energysage.com/local-data/solar-panel-cost/mi/?rc=seia
https://emp.lbl.gov/tracking-the-sun
https://www.nrel.gov/analysis/solar-installed-system-cost.html
https://www.lazard.com/perspective/lcoe2019
https://www.energy.gov/eere/solar/sunshot-2030


reducing operating costs. BPNDC may also consider looking into contractors through 
Michigan Saves, a nonprofit green bank that offers low-interest loans to organizations and 
businesses working with authorized contractors.  

Water Collection and Reuse 

Although BPNDC originally envisioned installing a recycled drinking water system to collect 
and filter water for residents to use, our research showed that this was likely infeasible. A 
potable water reclamation system would be in the thousands of dollars and involve working 
with the city to ensure water quality meets the municipal code. Instead, our recommendation 
would be a rainwater harvesting system, primarily consisting of guttering on the storage 
container and a cistern that would hold the water. This rainwater could then be utilized for 
watering the gardens and other non-potable uses. 

Design and 3D Rendering of the Shipping Container 

To create a visual for the shipping container unit, we worked with BPNDC, the park’s 
contracted landscape architect, and a local architect to incorporate their desired uses into a 
design informed by our research.  On the exterior, solar panels will be mounted on a racking 
system on top and a gutter system below them would deposit rainwater into the water 
cistern. Tensile structures provide shade for benches and planters that will be positioned 
alongside the container (Figure 4). The interior of the shipping container will store park 
equipment and potentially a battery for the solar panel system. Full-size images of the 
shipping container design can be found in Appendix A.  
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Figure 4. Rendering of south-facing solar panels mounted on the roof of a repurposed shipping 

container, which also has a cistern for rainwater collection and interior storage. (Image credit: Kevin 
Bechard) 

Case studies 

Although there are limited precedents of solar installations on repurposed shipping 
containers or in parks, the team found four projects with similar characteristics and goals to 
BPNDC’s. Example projects were either based in Detroit, built on a public facility, or managed 
by a community-based organization. 

1. Cass Community Social Services (Detroit, MI) 
Tiny Homes Detroit is an affordable housing project led by Cass Community Social 
Services in the Dexter Linwood neighborhood of Detroit. Each Tiny Home is between 
250 and 400 square feet. The homes provide residents with housing stability and 
economic mobility. Strawberry Solar, the solar contractor, installed 19 solar PV 
systems for the Tiny Homes, each at just under 1.8 kW. They are on-grid systems 
connected to DTE, so that they sell to the grid at wholesale price and buy from the grid 
at retail price. The project has been successful at lowering electricity costs and 
reducing grid dependency. There is nearly no maintenance required; a monitoring 
system helps note when electricity output is consistently dipping below expected. 
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This can indicate debris or a buildup of snow or dust, which is solved easily with a 
powerwash or physical removal of debris.  
Contact: Seger Weisberg | (313) 960-7900 

2. Manastique Community Treehouse (Detroit, MI) 
The Manistique Treehouse Project is a community-based “treehouse” building 
currently in development in Detroit’s Jefferson Chalmers neighborhood. The objective 
of the treehouse is to provide a space where people in the neighborhood, especially 
children, can come together in their community. There are plans to install solar panels 
to fully supply the treehouse’s building energy uses. This project plan not only 
prioritizes sustainability in the treehouse, but in the neighborhood as well. There are 
already several residents who have been connected with cost-sharing plans to get 
solar panels in the neighborhood and 25 panels are set to be installed by 2021. The 
theme within this project is that vacant land in an area is not blight or an eyesore, but 
an opportunity for the implementation of community initiatives.  
Contact: Tammy Black | tblack0403@gmail.com  
 

3. D-Town Farms (Detroit, MI) 
D-Town Farms in northwest Detroit is an urban farm which has a 3 kW solar 
installation on top of a repurposed 40-foot shipping container. The project was 
designed and installed by Ryter Cooperative Industries (Sands, 2017). The energy 
station also has several charging stations, providing enough energy for charging 
equipment and operating basic power tools. This project is off-grid and includes a 
battery storage unit.  
Contact: Ali Dirul | ali@ryterci.com  

4. Solar Ypsi (Ypsilanti, MI) 
Solar Ypsi is a non-profit organization that advocates for and supports solar 
installations in Ypsilanti, Michigan. They have completed several installations on 
public and community facilities, such as the Ypsilanti Fire Station and the Ypsilanti 
Performance Space. The energy supplied on-site has helped these groups significantly 
reduce their utility bills, plus the visibility of these solar projects has prompted 
community members to learn more about the benefits of solar and renewable energy 
(Solar Ypsi Checklist, 2020). For projects with non-profit organizations, they have 
previously partnered with Chart House Energy to claim tax credits and lease the 
panels and equipment. They also work to train local residents in solar panel 
installation or use volunteers. (Strenski, 2017) 
Contact: Dave Strenski | dave@strenski.com  

Educational Initiatives 

Lesson Plans 

Bailey Park provides a unique opportunity to augment the science knowledge of the children 
living within the neighborhood. A solar PV system, rainwater collection system, and the 
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planting of native species provides a hands-on learning experience that is easily accessible 
to those within the community. BPNDC is planning on running after school programs out of a 
nearby building called the Hub. However, they will be using the park for many of the activities 
that they are conducting so this remains the focus of our gathered materials. 

The lesson plans created for the after-school programs were created in conjunction with the 
Common Core and Michigan State Learning Standards to better align with the content that 
students were already learning in school. The park is a springboard for which investigations 
of math, science, literacy, and social studies can take place. These lesson plans were also 
delivered in conjunction with other already established curriculum resources. The 
combination of these will allow a tailored curriculum that uses the park as the study space 
and a more detailed look at sustainability initiatives and the ecosystem in the neighborhood. 
Examples of the subjects included are: solar energy, rainwater harvesting, food chains, and 
ecosystem health. The inclusion of these topics and resources will allow BPNDC to fully 
implement their vision for a sustainable community that begins with educating children. 

Signage Content 

Signs can enhance and guide the park experience. They can provide directions for wayfinding, 
identify points of interest, or provide new information. Interpretive signage engages the 
reader while educating them and instilling a sense of place. They are commonly found in 
state parks, museum exhibits, and other locations to communicate the historical or 
ecological value of a place. They often include a narrative and some accompanying imagery 
and can enhance a visitor’s experience at a point of interest (Adams, 2020). 

Our team selected three types of signage for the park:  

1. Interpretive signage. Two large signs will be posted on the side of the shipping 
container, which is centrally located in the park. They will cover topics of 
sustainability and the environment. One sign will describe the natural and ecological 
features of Bailey Park, such as the species of animals that visitors might see. The 
other sign will feature the built sustainable infrastructure, like the solar energy 
system and the rain garden, with diagrams to explain how they work. These signs will 
have QR codes that link to BPNDC’s website where visitors can find more information 
about a topic.  

2. Identification markers. Smaller free-standing signs will be placed throughout the 
park to mark points of interest like the rain garden and the nature meadow.  

3. Entrance sign. To be placed at the corner of Charlevoix and Elmwood, this sign marks 
the location of Bailey Park and creates an entry point into their park. It will have an 
eye-catching design to draw people to the park.  

Our team created the content for the signage, including text and suggested visuals (Figure 
5). Lloyd Waters will create the graphics and print the signs when they are ready for 
installation. Signage was funded by the Graham Sustainability Institute.  
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Figure 5. Draft layout of educational signage for Bailey Park. The final graphics and layout will be 

created by Lloyd Waters, the contracted vendor for signage. (Image credit: Rosanna Ren) 

Website Content 

To facilitate online learning and access to additional resources, we have also created several 
webpages hosted on the Bailey Park website that align with the signs (Figure 6). QR codes on 
the physical signs will allow people to access the webpages. They are easy to create on 
websites like QR Code Generator, however, the URL that is linked to the QR code must not 
change. Thus, our recommendation is to leave a space on the sign where QR codes can be 
printed as stickers so that they can be replaced if needed.  
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Figure 6. Draft layout of informational page on solar energy on the Bailey Park website. Hosted by 

BPNDC, it can be edited or altered as they see fit. (Image credit: Tom Courtright) 

Recommendations  

We recommend that BPNDC continue their planning for the installation of the shipping 
container with solar panels and a rainwater harvesting system. A grid-tied solar PV system up 
to 3 kW would provide enough energy to meet BPNDC’s needs for public Wi-Fi access, small 
device and equipment charging, and special event lighting and sound. It would also be 
cheaper than installing and maintaining a battery storage system. We estimate that it would 
cost between $8,400 and $12,450, although a professional solar installer/contractor will be 
able to provide a more accurate description and breakdown of the costs.  

We also encourage BPNDC to connect with other local organizations that have completed 
solar projects in the region. Their insight and expertise may help BPNDC learn about the 
benefits of a small-scale solar installation, identify ongoing maintenance needs (if any), and 
solidify plans for financing the project. The educational materials we have assembled can be 
incorporated into future park activities and events. Providing a mix of educational and 
recreational opportunities for all ages at the park will strengthen the impact of the 
sustainability features within the community. 

Anticipated Impact 

In addition to facilitating installation of the solar PV system, our deliverables are expected to 
generate the following impacts:  

● Increased youth education on sustainability. Educational materials and lessons 
plans used at the Hub will increase youth knowledge about renewable energy and 
foster interest in sustainability. BPNDC plans to start tutoring services next January 
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with six students. This also complements an existing youth summer program focused 
on gardening.  

● Increased grant opportunities. The feasibility study, along with the 3D rendering of 
the shipping container will be used to elevate BPNDC’s bids for larger grants and allow 
for the full implementation of their park design. The images of the 3D rendering  were 
already used to launch a recent fundraiser in order to raise funds for the park and we 
expect these to continue to attract new donors for the space.  

● Disseminated sustainability knowledge through signage and website.  Adding 
sustainability-themed signage to the park will make this knowledge accessible to 
new and returning visitors to the park, and the local community as well. The park 
receives 200 visitors annually and an estimated 212 people attend Bailey Park’s 
workshops and events. The impact is expected to be larger once the park is fully 
completed and able to accommodate larger events at the amphitheatre. 

Amidst the COVID-19 pandemic, park spaces have emerged as unifying places of relaxation 
and recreation. Bailey Park is one example of how public outdoor spaces are providing safe 
and socially distant places for socialization and community. Access to green space improves 
mental and physical health, and increases appreciation for nature. In a park-deficient 
neighborhood like McDougall-Hunt, this is more vital than ever.    
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Appendix A. Bailey Park Images 
 

 
Figure A1. Rendering of south-facing solar panels mounted on the roof of a repurposed shipping 
container. Tensile structures create shade and a space for people to gather. (Image credit: Kevin 

Bechard) 
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Figure A2. A cistern may be placed at one end of the shipping container for rainwater collection off the 
surface of the panels. This non-potable water may be used for irrigation and landscaping. (Image 

credit: Kevin Bechard) 
 

 
Figure A3. The inside of the shipping container can be used as storage space for park equipment like 

lawn games or it may also contain a battery storage system for the solar PV. (Image credit: Kevin 
Bechard) 
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Appendix B. Client and Stakeholder Contacts  
 
Bailey Park Neighborhood Development Corporation 
Katrina Watkins, Executive Director 
kwatkins@baileyparkndc.org  
 
InSite Studio 
Shannan Gibb-Randall, Principal 
sgibb-randall@insite-studio.com 
 
Architect 
Kevin Bechard 
kmbechar@umich.edu  
 
Lloyd Waters & Associates 
Rob Waters, Founder 
rob@lloydwaters.com  
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Appendix C. Interview Question Guide 
This list of questions will guide discussions with organizations who have previously installed 
solar projects that are similar in scale or purpose to the installation planned at Bailey Park. 
Information will be used to build short case studies to inform our client, Bailey Park 
Neighborhood Development Corporation. 

 
 

1. What energy uses does the solar installation have?  

2. What is the size of solar?  

3. Are there other notable features of the project? 

4. Is there a battery system?  

5. What were the costs? [estimates are okay] 

a. Overall 
b. Panels 
c. Container 
d. Battery 
e. Installation 
f. Design/Engineering 
g. Other material or equipment costs?  
h. Other labor costs?  

6. How long did it take for you to complete the installation of the system?  

7. How was the system funded?  

8. What are current maintenance activities and costs for the system?  

9. Can we publish this information? This will be provided as a case study to Bailey Park 
NDC and its stakeholders to aid in the development of Bailey Park. However, it may 
also be published/archived online on U-M’s Graham Sustainability Institute webpage. 
[Interviewees may specify if there is information they would like to be redacted from 
the public version for Graham.] 

10. Do you have images of the project that we can include in the report?  
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Appendix D. Links to Lesson Plans 
This list links to a variety of already created environmental education materials that can be 
used in conjunction with after school programming at the park 
 
Ecosystem Education 
Project Wild → This guide has lesson ideas surrounding the natural world for grades k-12. It is 
primarily used for environmental education 
Project WET → Primarily around water conservation and use 
Project Learning Tree → Focuses on forests and trees in general and their importance in our 
world 
MEECS Outdoor Education Curriculum → Long list of a variety of outdoor/ environmental 
education guides, many based in Michigan 
Michigan Department of Natural Resources → Lesson Plans and Activities 
National Wildlife Federation → Eco Schools at Home Program (has a virtual option) 
 
Climate Change 

- Nature Live → resources for teaching about climate change 
- Morningside Center Lessons Plans on Climate Change → 9-12 
- PBS Videos on Climate Change → 9-12 
- Food Span Climate Change Lesson Plan  

Solar 
- Building a Solar Cooker and another version Building a Solar Cooker 
-  Solar Decathlon Resources K-12 
- PBS: Is Solar Energy the Power of the Future? Lesson Plans → 9-12 grades 
- Hands on Science Lessons about Solar Energy → All grades 
- Solar Power: When and where is best? → Lesson plans for 9-12 grades 
- Clean Energy/ Solar Coloring Book → Lessons for K-5 
- Here Comes the Sun→  4-12grades Lesson Plans 

 
Urban Environment 

-  20 Urban Environmental Lesson Plans 
- Science in the City Lesson Plans → K-12 
- Hawaii Food Desert Lesson Plans 

 
Water Conservation 

- Penn State Water Conservation Lesson Plans → K-12 
- Michigan Water Stewardship Program → K-12 
- PBS Water Conservation Lesson Plans 
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Appendix E. Key Calculations 
 
To create a technical estimate of costs and benefits of a solar PV system in Bailey Park, we 
relied on the following assumptions:  

● 3 kW system without battery storage 
● Detroit averages 4.2 hours of daily sunlight ( Detroit Solar Power Information & Peak 

Sun Hours, 2018) 
● For utility service, Bailey Park would use DTE’s General Service (D3) electric rate for 

businesses. This estimates $0.15/kWh in the starting year (Business Electric Pricing, 
2020).  

● Upfront cost is $4.15/W 
● Annual maintenance costs are $11.50/kW (Fu, Feldman, & Margolis, 2018)) 
● The system’s annual degradation in performance is 0.5% (Mow, 2018) 
● Annual inflation rate is 1.4% per year  
● As a non-profit, Bailey Park is ineligible to claim federal tax credits and we assume no 

other incentives claimed 

Because the system is relatively small, we assume that the costs more closely resemble that 
of a rooftop installation in the residential sector than in the commercial sector, which 
achieves lower costs due to economies of scale. 

The equation of levelized cost of energy is : 

 
Where 

● IC = Installation Costs = $4.15/W * 3 kW * 1000 W/kW = $12,450 
● M = Year 1 Maintenance Costs = $11.50/kW * 3 kW = $34.50 
● E = Year 1 Energy Production 
● t = lifetime of project in years 

The energy production (E) of a 3 kW system in year 1 is:  

Energy [kWh] = Capacity * Daily hours * 365 days 
3 kW * 4.2 hours/day * 365 days = 4,600 kWh 

To calculate the annual utility bill savings, the calculation is:  

Annual savings [$] = Retail rate [$/kWh] * Energy production [kWh] 
Year 1 bill savings = $0.15/kWh * 4,600 kWh = $692 

This estimates how much would have been paid in energy bills in a given year without the 
solar PV system.  
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The payback period, or the length of time taken to earn back the initial investment, is:  

Payback Period [years] = Installation Costs / (E * Retail Rate) 
$12,450/(4,600 kWh/yr * $0.15/kWh) = 18 years 

For the full calculation, please refer to the supplemental spreadsheet.  
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