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Abstract

The Detroit Sustainable Urban Neighborhood Project (SUN) proposes sustainability education as
the new strategy for urban revitalization in edge communities. This paper describes the planning,
implementation, and outcomes of this project. For purposes of this project, the project team defines a
sustainable urban neighborhood as one that respects the environment, is economically viable, and
fosters a sense of community among its residents. During the summer of 2010, the project team
organized a series of environmental education workshops in a low-income community in Detroit,
Michigan. The project objectives were: 1) to identify environmental needs and knowledge gaps in a
target area, 2) to provide residents with informational resources and knowledge in order to meet
environmental needs, 3) to increase awareness of resource use to reduce utility costs, and 4) to connect
residents with local services and programs that can help residents’ meet their environmental needs. This
project’s educational program directly benefited the families in the project’s target area by increasing
awareness of energy and water efficiency strategies and access to environmental education. The key
components of this program were: an environmental education workshop series targeting urban
environmental issues, a rental property used as a demonstration house, surveys aimed at assessing
environmental knowledge level in the community, partnership building with local organizations,
materials provision (principally home weatherization kits and rain barrels), community outreach, and an
educational resource summarizing information from the workshops.

The project team successfully met their objectives by providing direct communication links
between city officials, local environmental organizations, and members of the community, while offering
materials discussed during workshops to promote resource use awareness. This success is supported by
positive feedback from the workshop presenters regarding the program and Demonstration House. The
Demonstration House served as a successful workshop venue by providing a familiar and conveniently
located setting, while functioning as a practical learning tool for teaching home energy and water
efficiency techniques. Challenges the project team faced included time and budget constraints and lack
of existing connections with the local community.

In total, approximately 54 people attended at least one SUN Project event at the Demonstration
House. Eight speakers from seven local organizations presented on a range of urban environmental
topics and offered numerous giveaways targeted at promoting sustainable energy and water
conservation behaviors. Although statistically significant conclusions cannot be drawn from surveys due

to the low number of respondents, they do provide qualitatively interesting information, as described in
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the paper. The project team concludes by proposing recommendations for future initiatives in edge

communities similar to the project’s target neighborhood.
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Introduction

In Detroit as in cities across the country, citizens and government officials are looking for
solutions to halt the decline of urban communities. The Detroit Sustainable Urban Neighborhood Project
(SUN) proposed sustainability education in edge communities as part of a key element of a strategy for
urban revitalization. An edge community is one that is located between a viable neighborhood and a less
stable one. We hypothesize that bringing cost-effective resource conservation technologies and
environmental education into the urban community can directly benefit middle- and low-income
families by reducing resource use and utility costs, and by improving the urban environment for
healthier communities. The Detroit SUN Project served as a pilot project in creating a sustainable urban
neighborhood. The project team defines a sustainable urban neighborhood as a residential area that
respects the environment, is economically viable, and fosters a sense of community among its residents.
During the summer of 2010, the project team created a model for providing environmental education in
an edge community by engaging residents within the target area in sustainability-focused discussions of
environmental topics and resource conservation activities.

The Detroit SUN Project had four main objectives:

1) To identify environmental needs and knowledge gaps in a low-income Detroit community.

2) To provide residents with resources and knowledge in order to meet their environmental
needs.

3) Toincrease awareness about resource conservation as a way to reduce utility costs.

4) To connect residents with local services and programs that can help residents’ meet their
environmental needs.

To address these objectives, the project team promoted cost-effective home energy and water
efficiency strategies and awareness of other urban-specific environmental issues. The key educational
components of this program were: an environmental education workshop series targeting urban
environmental issues, a rental property used as a demonstration house, surveys aimed at assessing
environmental knowledge level in the community, partnership building with local organizations,
materials provision (principally home weatherization kits and rain barrels), community outreach, and an
educational resource summarizing information from the workshops. The following is a brief overview of
these components.

The target area for this project was located in a small section in the community of Morningside
on the east side of Detroit. The project team chose this area based on its demographic and site

characteristics; these characteristics were consistent with the definition of an edge community. Beyond
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selecting the target area, the planning stages of this program also involved attending meetings of the
Morningside Community Organization and developing the workshops series. The team also immediately
began seeking partnerships with local organizations that could provide presenters with the necessary
expertise and educational materials for each workshop.

To establish a presence and build strong ties with the residents of the target community, the
project team rented a home in the target area. Conveniently located within the neighborhood, the
home served as a demonstration tool for home energy and water efficiency techniques and as the
education center within the community where workshops were held. Maintaining such a presence in the
community during the course of the project was also instrumental in building relationships with
residents.

The primary goal of the project events was to demonstrate to the community that implementing
simple energy and water conservation strategies improves communities through economic and
environmental benefits. The project team held the workshop series during the summer of at the
Demonstration House. An open community event at the Demonstration House (the “Community-Q”)
kicked off the series of workshops. The purpose of this event was to introduce the team members, to
explain the scope of the project, to garner residents’ interest in the project, and to encourage
participation in the future workshop series. There were five subsequent weekly workshops, which
covered the following topics:

e Recycling, lllegal Dumping, and City Services

e Water Use Efficiency and Responsibility

e Home Weatherization

e Health and Environment

e Rain Gardens, Rain Barrels and Storm Water Management
The project team chose workshop topics based on initial research, interactions with partner
organizations and the team’s experience at the Morningside Community Organization meetings.

The final event, a community cleanup, was held on October 30, 2010, in conjunction with the
Wayne County Department of Environment C.L.E.A.N. Program. The project team coordinated this event
with the Morningside Community scheduled cleanup. Organization members, the team, and volunteers
picked up litter and cleaned several illegal dump sites in and near the target area.

We created surveys specific to each workshop topic and distributed them to participants at all
project events save the cleanup. The surveys were designed to:

e Gauge participants’ knowledge level of each project topic



Detroit SUN Project 8

e Identify knowledge gaps in the project topics
e |dentify resource gaps between residents’ concerns and available services
e Determine level of interest and/or concern regarding environmental issues

The project team also distributed surveys at a Morningside community meeting and at the
community kick-off event to gauge general areas of environmental interests and concerns within the
community. Following the completion of the workshop series, the team mailed a follow-up survey to
participants of the home weatherization workshop to determine which materials they successfully
installed. A final survey was sent to the workshop presenters for their feedback on the workshop series
and the demonstration house venue.

The project team provided materials promoting energy and water use efficiency at each
workshop, at no cost to participants. The most significant items given out were home weatherization
kits and rain barrels. Other items included reusable bags made of recycled material, reusable aluminum
water bottles, sink aerators, and others. The team offered these items in order to enable participants to
begin implementing what they learned at the workshops immediately in their own homes.

The project’s final product was a booklet, completed during the final stages of the project. The
booklet combines information from all the project’s events into a convenient, accessible format. Each
section of the booklet is devoted to a workshop topic, accompanied by contact information for services
and organizations related to the topic. The purpose of this booklet was to create a resource to
disseminate information about resource conservation topics, connect with local partner organizations,
and better implement these strategies in their communities and individual homes. Ultimately, the
booklet serves as a template for similar resources that could be reproduced in other cities, and as a
means of continued reinforcement of project themes.

A final component of the project was community outreach. The team used multiple media
pathways in order to reach a broader audience within the community. Communication with the target
area involved canvassing and flyer distribution, a project website, phone calls, e-mail, and holding a
community kick-off event.

The following sections detail the methods by which each project component was carried out, as
well as a discussion of their effectiveness. Each project component is treated separately and includes the
analysis of relevant data collected during the course of the project. The project team then discusses the
successes and challenges that the team experienced in planning and implementing the project, as well

as several recommendations for future similar work. The project team begins with a review of current
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literature on household resource consumption and its implications on low-income urban communities

that informed the scope and design of this project.

Literature Review

Introduction

An effective urban environmental education program for low-income residents could address
several important issues at once, including large environmental problems such as global warming,
financial strain on residents resulting from high utility bills, and physical building infrastructure problems
that lead to individual and community-level problems. Very little research has specifically analyzed
residential energy consumption in low-income communities in the US — a population that falls below the
poverty line and represents roughly one-third of the country’s population (Dillahunt, Mankoff, Paulos, &
Fussell, 2009). The Detroit SUN Project informs researchers and community development organizations
of a unique approach to more effectively engage low-income urban communities in the global
conversation of environmental resource conservation. The approach also fosters a greater sense of
community development in those neighborhoods, in conjunction with reducing costs associated with
residential resource use.

The following literature review summarizes background information that supports the design
and implementation of the Detroit SUN Project. The project team first supports the motivation for the
project with a discussion of residential resource consumption and its implications for low-income urban
communities. This topic is followed by a review of current programs and initiatives that share the aim of
reducing the environmental impacts of urban areas and utility costs for low-income households.
Recognizing that individual behavior is a significant factor in determining environmental impacts, also
discussed are behavior change models that maximize positive environmental impacts of an
environmental education program, such as the program that this project implemented. The literature
review concludes with a discussion of how this research informs the educational programming of this
project.

Resource Consumption, Energy Burden & Neighborhood Environment

Household resource consumption contributes to global environmental issues. In this project,
household resource consumption refers to activities that emit greenhouse gases (GHGs) or use water.
By reducing GHG emissions to mitigate climate change and reducing water consumption to conserve a
global non-renewable resource, residents would be contributing positively to addressing environmental

concerns.
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Greenhouse gas emissions are of significant environmental concern. GHGs include carbon
dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride (US
Energy Information Administration [EIA], 2004). These gases trap solar radiation within the Earth’s
atmosphere leading to climate change (EIA, 2004). Fossil fuel-based energy derived from petroleum,
natural gas and coal produce 100% of US primary energy carbon dioxide emissions (EIA, 2004). In 2008,
the national residential sector accounted for 20% of US energy-related carbon dioxide emissions (EIA,
2009a). In 2005, Michigan emitted an amount of GHGs equivalent to roughly 3.5% of the total US
emissions (Michigan Department of Environmental Quality [MDEQ], 2009). In 2009, in response to
heightened awareness about the effects of GHGs on global warming, the Michigan Climate Action
Council set forth benchmarking goals for the state to reduce its GHG emissions in 2020 by 20% below
2005 levels and in 2050 by 80% below 2005 levels (MDEQ, 2009).

The three main drivers of residential GHG emissions are electricity, heating and waste
generation (US Environmental Protection Agency [EPA], 2010). The top five uses of residential electricity
are space cooling (18%), lighting (15%), water heating (9%), space heating (9%), and refrigeration (8%)
(EIA, 2011). In reference to heat-based energy, gas consumption includes, in decreasing order of
consumption, space heating (41%), lighting and non-refrigerator appliances (26%), water heating (20%),
air conditioning (8%) and refrigeration (5%). Space and water heating make up more than 60% of
household gas use (EIA, 2009b). On average, an American throws away 1,130 pounds of waste per year,
which is equal to roughly 1,000 pounds of carbon dioxide (CO,) equivalent per person (EPA, 2010).
Home weatherization and energy efficient technologies have the potential to decrease GHG emissions
resulting from residential electricity and gas use, and an increased recycling rate of 35% would decrease
GHGs by 67 pounds of CO, equivalent per person (EPA, 2010).

Water consumption is also a topic of environmental concern. Water supply is threatened on a
global scale (Black, 2007; Constible, 2011; UN Water, 2011), is essential for direct-use needs, such as
drinking, washing, and cooking, and is also an essential component of fossil-fuel based electricity
generation (Power Scorecard, 2000). US households use an average of 350 gallons of water per day from
toilets (27%), clothes washers (22%), showers (17%), faucets (15.5%), leaks (13.5%), baths (1.5%),
dishwashers (1.5%), and other uses (2.2%) (American Water Works Association, 2010). Efficient water
control devices can reduce daily water consumption by 35%, which is equivalent to about 45 gallons per
day. National implementation of household water conservation devices could reduce water
consumption by over five billion gallons per day, saving over $11 million dollars per day in associated

costs (American Water Works Association).
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An average American household spends about $1900 per year on utility bills (US Department of
Energy [DOE], 2009a). A study showed that in 2001, 11% of US households could not pay their energy
bill at least once during the year (Power, 2008). The inability of people to afford energy carries a host of
risks. People may have to choose between heating their homes and other vital expenses. Public health
concerns arise when energy costs prohibit people from buying necessities such as food and
prescriptions. People might also turn to using ovens, stoves, or space heaters to heat their homes, which
can be fire hazards (Colton, 2008). Such risks underscore the importance of reducing household
resource consumption in order to minimize energy burden.

“Energy burden” is a measure used to determine the impact of energy costs on a household
(Power, 2008). Energy burden is the percent of annual income spent on energy utilities and other
residential fuels. It is calculated as the ratio of energy cost (measured as the consumption multiplied by
the price of the energy source) to income. Energy burdens are not distributed evenly and are typically
higher for low-income households. These households use less energy but use a larger proportion of their
incomes to pay for it, making energy less affordable® (Power).

The term “energy poverty” applies to households that spend more than 10% of their income on
energy bills (Roberts, 2008). Low-income households can be forced into energy poverty due to the poor
quality of the building structure in which they live, which leads to higher associated energy bills
(Roberts). Low-income households pay more money on energy bills per square foot of house than higher
income families,” and African American households have a higher energy cost intensity per square foot
that white or Asian households® (EIA, 2009b). Aside from direct monetary support, increasing incomes,
and lowering energy prices, the best way to lower energy cost burdens is to invest in energy efficiency
(Power, 2008). Since low-income households often lack resources and authority to improve their home’s
energy efficiency, increasing their knowledge of and access to weatherization programs can help
alleviate energy poverty (Colton, 2008). Educating people about ways to save energy can help lower
their energy costs (Khawaja & Koss, 2007).

Another important reason to reduce energy bills is that energy bills affect home values (Nevin,
2009; DOE, 2009a; Center for Energy and Environmental Policy, 2006). This is evidenced by the declining

numbers of oil-heated homes rising and falling with the price of oil and the fact that often people ask to

! Affordability is both an annual and a seasonal problem; even if bills are an affordable percentage of income annually, seasonal
variations may not be (heating in winter, for example) (Colton, 2008). In addition, the type of fuel used to heat a home affects
the energy burden, fuel oil being the highest (Power, 2008).

? Households that fall at or below 150% of the poverty line pay, on average, between $0.19 to $0.27 more on energy bills per
square foot of home than households that fall above 150% of the poverty line (EIA, 2009b).

* Black households pay $0.11 more per square foot than white households and $0.10 more per square foot than Asian
households (EIA, 2009b).
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see bills before buying a home (Nevin). Lowering energy costs by weatherizing can make housing more
affordable, since the main uses of residential energy, in decreasing order of energy cost, are lighting and
non-refrigerator appliances (36%), space heating (28%), water heating (16%), air conditioning (12.5%)
and refrigeration (7.5%) (EIA, 2009b). Lower housing costs can have significant positive impacts in
declining neighborhoods where foreclosures and falling population are serious issues.

By addressing physical building infrastructure to reduce home utility costs and energy burden,
an urban environmental education program could inform residents of the larger impact that such
environmental strategies have on improving the quality and value of their neighborhood environment.
Furthermore, such a program could assist residents in implementing energy and water efficiency
strategies in their homes, thereby reducing GHG emissions and water consumption as well as alleviating
energy poverty.

Strategies to Address Household Resource Conservation

This section provides an overview of technical and physical strategies that address household
resource conservation, federal and state programs that exist which directly support and encourage
adoption of such strategies, a sample of other resource conservation programs, and the idea of a
demonstration house as an educational tool for showcasing implementation of conservation strategies.
There is much that can be learned about program effectiveness by assessing past and current household
resource conservation initiatives. Effective programs include collaboration between multiple
organizations, holistic approaches to household resource conservation, feedback, and educating
residents about the environmental consequences of consumption choices.

Technical or Physical Strategies

Residential resource consumption strategies that address heating and cooling, refrigeration, air
conditioning, hot water service, water use, electricity and insulation are important to reducing home
energy use (Borrell, Lane, & Fraser, 2010). Improving the energy performance of residential buildings is
essential in reducing home energy consumption, as is the need to provide accessible environmental
education opportunities and resources to their residents (Dietz, Mulford, & Case, 2009; Kua & Lee,
2002). As Gardner and Stern (2008) point out, roughly half of all Americans believe that global climate
change is caused by human energy use and that reducing human energy use can help curb climate
change. Citing former US Vice President Al Gore’s documentary, An Inconvenient Truth, Gardner and
Stern emphasize that although media allows people to be well informed about climate change, such
media does not provide specific guidelines to people in order for them to know what they can do to curb

climate change. As a result, Gardner and Stern developed a list of specific household strategies to



Detroit SUN Project 13

reduce residential energy use, which include replacing incandescent light bulbs with compact
fluorescent bulbs (4% energy saved), decreasing thermostat heating settings and increasing thermostat
cooling settings (3.4%), installing more efficient heating (2.9%) and cooling (2.2%) units, and
weatherization activities such as caulking and weather stripping (up to 2.5%).

Many of the strategies in Gardner and Stern’s (2008) “Short List” to reduce energy use pertain
to heating and cooling, such as improvements to attic insulation and ventilation (up to 5% energy
saved), heating unit replacement (2.9%), and window replacement (2.8%). For example, improving
heating and cooling efficiency of the building envelope by replacing single-pane windows with clear
storm windows can reduce the heating load by 13% with a 10-year payback; similarly, replacing single
pane windows with ultraviolet reflective windows can reduce the heating load by 21% with a five-year
simple (Drumheller, 2009). The results demonstrate that there is a lot of potential for energy savings by
installing better windows, especially given that an estimated 43% of homes have single-pane windows
(Drumbheller). Furthermore, a study on residential resource conservation measures demonstrated that
window characteristics (such as single- and double-paned windows) have the largest impact on energy
conservation (Clark & Berry, 1995).

Although window replacement, attic insulation, and heating unit replacement are highly
effective physical approaches for increasing home energy efficiency and reducing resource
consumption, these strategies require significant financial investment, and, as Gardner and Stern (2008)
point out, are not practical solutions for low-income residents. An example of a practical solution is low-
cost water conservation devices, which have been show to be effective in reducing water consumption
(Geller, Erickson, & Buttram, 1983)." Yet even this technical resource conservation strategy has
limitations, as less water was saved from these devices than expected. Either theoretical savings were
not equal to the actual savings or, as the researchers suggest, some residents may have increased their
water consumption because the low-flow devices justified the residents’ decision to take longer showers
or flush toilets more frequently, thereby reducing the realized savings.

To address the issue of technical feasibility and effectiveness, Gardner and Stern’s (2008) “Short
List” includes several practical solutions to reducing resource consumption such as changing the type of
light bulbs used, altering thermostat settings, and weatherizing a home. Because low-income

households bear a larger energy burden than higher income households (EIA, 2009b), it is important to

4 . . . . .
The analysis compared education versus no education, daily consumption feedback versus no feedback, and low cost
conservation devices versus no devices.
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focus on effective and feasible strategies for low-income residents to seal up the building envelope,
improve heating and cooling efficiency, and ultimately reduce the risk of living in energy poverty.
Federal, State, and Other Programs

Several federal government initiatives exist to assist low-income households in reducing their
resource consumption and associated energy costs through home energy efficiency. Federal incentives
are important because they help households overcome low levels of participation in home energy
conservation (Maibach, 1993; Gardner & Stern, 1996).

Since 1988, the Department of Health and Human Services has funded the Low-Income Energy
Home Assistance Program (LIHEAP), a grant-based program to assist people in financial need’ with
paying their energy bills (US Department of Health and Human Services, 2011). LIHEAP funds are
distributed to all 50 states. In FY 2010, LIHEAP funded $4.5 billion in block grants (US Department of
Health and Human Services, 2010).

The US Department of Energy’s (DOE) federal Weatherization Assistance Program (WAP) targets
low-income households for the purpose of reducing utility bills through improved home energy
efficiency (DOE, 2010a). Similar to the LIHEAP, the WAP distributes funds to each state, which in turn
distributes the funds to local governments, organizations and communities. Having reached more than
6.3 million low-income families® in 33 years (DOE, 2009b; DOE, 2010a), the services from WAP’ have
reduced annual utility bills by an average of $437%. The White House allocated $250 million to the WAP
for Fiscal Year 2009 (DOE, 2010b). From 2002 to 2007, the program funded weatherization of more than
700,000 homes (DOE, 2010b).’

Like WAP, the Energy Efficiency and Conservation Block Grant Program (EECBG) targets energy
reduction and conservation to reduce fossil fuel emissions (DOE, 2010c). Modeled after the Community
Development Block Grant by the Department of Housing and Urban Development, the EECBG is a grant-
based program that supports community-based energy efficiency strategies in an effort to contribute to
the larger goal of reducing national green house gas emissions. The program is funded ($3.2 billion)

under the American Recovery and Reinvestment Act of 2009 (DOE, 2009c).

> Eligible households are those whose income is less than or equal to 150% of the poverty line or 75% of the State median
income (U.S. Department of Health and Human Services, 2011).

6 People who receive Supplemental Security Income or Aid to Families with Dependent Children are automatically eligibility for
the Weatherization Assistance Program. Other eligibility determinants include: people over 60 years old, families that have at
least one member with a disability, and having an income that falls below the 200% poverty line (DOE, 2010d).

’ Services include addressing energy efficiency of the building envelope, heating and cooling systems, the electrical system and
electrical appliances (DOE, 2010e).

& The average expenditure on a single home is $6,500 (DOE, 2010e).

° The website emphasizes that “number of homes weatherized” is the single most important metric (DOE, 2010b).
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The American Recovery and Reinvestment Act (ARRA) of 2009, created in response to economic
recession, seeks among many other goals to enhance building infrastructure and development, including
home weatherization (US Government, 2011). More specifically, the ARRA provided $5 billion for low-
income home weatherization, $4.3 billion for a 30% tax credit for investments in home energy
efficiency, and $300 million in rebates for Energy Star appliance purchases (Alliance to Save Energy,
2009). Although the ARRA provides large financial incentives, such incentives have not been marketed
well, shopping for products that qualify for those incentives becomes complex and difficult, and the
process to receive tax credits requires extensive paperwork that can take up to one year for approval
(Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009). Another shortcoming of the ARRA is that it was a
one-time lump sum of funds, meaning that future funding for programs is not guaranteed. This
shortcoming is shown in President Obama’s FY2012 budget, which does not allocate any funding to the
EECBG program (U.S. Conference of Mayors, 2011), a program that was previously supported under the
ARRA budget (DOE, 2009c).

One of the major incentive-based federal energy efficiency initiatives is the Energy Star®
program (EPA & DOE, 2011). A joint effort between the US Environmental Protection Agency (EPA) and
the DOE, Energy Star® is a label for energy efficient products that meet a set of stringent efficiency
standards. For example, replacing a refrigerator that dates from the year 2000 or older with a new
Energy Star® unit can reduce home energy consumption by roughly 2% (Gardner & Stern, 2008).

In 2009 alone, Energy Star® products saved purchasers roughly $17 million on utility bills and
avoided greenhouse gas emissions equal to nearly 30 million automobiles. On average, Energy Star®
products yield 30% savings on household utility bills. In addition to savings associated with reduced
energy and water use, buyers of Energy Star® products can receive tax credits that further incentivize
their purchases (EPA & DOE, 2011). Over the long term, a cost-benefit comparison shows that more
money is saved by energy use reduction than is spent on energy-efficient appliances and other efficiency
measures (DOE, 2009a).

A number of studies have demonstrated the effectiveness of energy efficiency incentive
programs in reducing energy consumption and utility costs. An evaluation of the DOE’s Weatherization
Assistance Program showed significant energy savings in participating households. Using regression
analysis on state-level data for homes heated using natural gas, it was found that weatherization saved
an average of 22.9% of gas consumed for all end uses and 32.3% of gas consumed for heating
(Schweitzer, 2005). A statistical analysis of the impact of energy efficiency programs at the state level on

the growth of electricity sales found that weatherization programs decrease the growth of electricity
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sales (Berry, 2008). The study used price changes, state income and population changes, cooling and
heating degree day data, and the American Council for an Energy-Efficient Economy’s (ACEEE) 2006
scorecard for states as a measure of energy efficiency program effort. It was shown that between 2001
and 2006 as weatherization program efforts increased, the growth in electricity sales decreased by as
much as 60% in states having the most program effort (the highest spending on weatherization
programs) compared to states with no effort.

The Center for Energy and Environmental Policy (2006) has shown that the benefits of energy
efficiency and weatherization programs are numerous and extend beyond the immediate benefits to
households. Aside from reducing energy costs, individual residences are better able to afford other
utilities and necessities, increase their property values, reduce instances of service stoppage, and reduce
concerns for health, safety, and comfort. Furthermore, the wider environmental benefits include
decreased carbon dioxide emissions by about one ton per home per year. More specifically, weatherized
homes collectively save the nation about 15 million barrels of oil per year, which not only conserves
energy but also promotes national energy security. Households can save an average of 15% or $237 per
year on energy costs by weatherizing. In addition, weatherization programs increase awareness about
home energy efficiency and stimulate the local economy by creating jobs. The DOE, for example, was
supporting 8,000 jobs related to these programs in 2006. Finally, in low-income communities, the local
training, investment, and job creation support economic re-growth.

By providing financial support and energy efficiency assistance to low-income homeowners and
renters, federal money' is directed via state hands to eligible recipients. Federal energy programs such
as the WAP, the EECBG program, and LIHEAP provide grants to support investment in home energy
efficiency, reduction of utility bills, and, ultimately, a plethora of small efforts on a larger scale that
conserve energy and reduce emissions. A comprehensive analysis of seven climate models showed that,
even though climate change will naturally reduce heating load demand, US energy efficiency programs
are still very effective, saving consumers approximately $45 billion annually on energy costs (Scott,
Dirks, & Cort, 2007).

A paper that focused on the shortcomings of federal energy policy concluded with a call for a
more ecologically focused and community-based approach to energy equity in order to create more

sustainable natural and social systems (Higgins & Lutzenhiser, 1995). Specifically focused on LIHEAP, the

05 2009, Michigan received $325.4 million in federal funds for general weatherization and energy efficiency initiatives with
$243.4 million of that money directly allotted to Michigan’s Weatherization Assistance Program (Michigan Department of
Human Services, 2010a; DOE, 2010f) and $19.6 million was directed to Michigan’s Energy Efficiency Conservation Block Grant
program (DOE, 2010g). Sixty-nine grants were distributed via the Michigan EECBG program; Detroit received a block grant of
$8.8 million (DOE, 2010h).
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authors explained that LIHEAP was a price-based policy created in the 1970s in response to significant
energy price hikes due to the Middle East oil embargoes. Although not its intention, LIHEAP quickly
became known as a welfare program. By the 1980s, the goals of LIHEAP and the history that created it
were soon forgotten as energy prices fell, which resulted in reduced program funding, uneven local
adaptation and an uneven distribution of energy off-set payments. During that time, less than 20% of
the 30 million eligible US households received LIHEAP assistance and about 50% of those eligible were
unaware of the program, revealing a need for a more comprehensive energy policy approach that takes
into account the relationship between energy, environmental equity and social welfare.

Apart from federally and state-funded programs, a number of other initiatives exist that address
household resource consumption. A 2005 study reviewed 24 utility-funded low-income home energy
efficiency programs from across the country (Kushler, York, & Witte, 2005). While there was no one
perfect program, the most effective programs created opportunities for partnerships and collaboration
between multiple organizations to increase the efficiency of implementation. Furthermore, existing
community organizations interacted directly with participating households. These organizations were
already connected to and trusted by communities and could provide the necessary technical expertise
required for the program.

The study went on to state that viewing the house as a system and taking a “whole house”
approach was characteristic of successful programs. Similarly, all types of energy were typically
considered, for a more cost-effective, integrated strategy, as were a full range of housing types. A
complete suite of efficiency measures was offered to participants rather than only limited services,
thereby maximizing the potential for energy and cost savings. The study also highlighted the importance
of not just offering services, but also educating households as an important part of a successful program.
Finally, continual third-party program evaluation was also seen as an essential component.

Global Action Plan International is a non-governmental organization that developed the
Household EcoTeam Program, which was designed to encourage sustainable household behavior change
in order to promote environmental conservation (Global Action Plan International, 2011). Focusing on
information, feedback and social interaction and having served over 20,000 households worldwide
(Staats, Harland, & Wilke, 2004), the program has shown that effective leadership for as little as 5-10%
of households in a community can positively change the environmental behavior of the whole
neighborhood (Global Action Plan International).

Participants in a three-year EcoTeam Program usually knew each other as neighbors, friends,

club or church members, or by other associations (Staats et al., 2004). The program spent four
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consecutive weeks on each of six environmental topics (garbage, gas, electricity, water, transport, and
consumer behavior). The program used group discussions, information in a workbook guide and periodic
feedback about savings from household behavior change as the main educational approaches (Global
Action Plan International, 2011). Although the EcoTeam Program serves as an effective example of a
residential environmental behavior change program, the high demands placed on participants and the
organization that administered and oversaw the study are not practical for many people (Staats et al.).

An environmental health program that combined nutrition education with pollution prevention
education focused on critical environmental topics such as household products and lawn and garden
care (Emanoil, 2000). The program resulted in many traditionally underserved families gaining a better
understanding of pollution risks and how certain practices affect their health and the environment. On a
more general level, if consumers are aware of the negative environmental effects of their resource
consumption (believing that their energy consumption has negative environmental effects) then they
are more likely to adopt resource conservation measures (Ek & S6derholm, 2010). One such example is a
national study of US households, which found that participants who conveyed an understanding of
landfills and the environmental impact of their waste were more than seven times more likely to recycle
than participants who did not feel morally obligated to recycle (Nixon & Saphores, 2009).
Demonstration Houses

Demonstration houses exist with varying scopes of purpose and design to promote more
environmentally conscious uses of a building or home. Whether to serve as a research facility (Tuohy,
Johnstone, & McElroy, 2006), to showcase high-tech architecture, design and construction strategies
(Burdock, Ritter, Livingston, & Carnes, 2001; Tilden, 2002; Dietz, Mulford, & Case, 2009), or to educate
people about existing available home technologies to reduce resource consumption (Tilden; Dietz,
Mulford et al.), demonstration houses play an important role in expanding knowledge about
environmentally-conscious buildings and homes.

The Utah House in Kaysville, UT, is a demonstration house that teaches visitors about
sustainability, energy efficiency, water conservation, healthy indoor air, and universal design (Dietz,
Mulford et al., 2009). Although much of the Utah House building and design concept is geared towards
new construction and design (showcasing techniques such as the use of Forest Stewardship Council
lumber, countertops constructed from locally made and recycled glass products, and straw bale
insulation), the House also incorporates simpler demonstration techniques that can be applied to most

existing buildings at comparatively affordable costs, such as installing Energy Star® appliances, high
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efficiency furnace filters, compact florescent lights; low-flow toilets, faucets and washing machines;
landscaping with drought tolerant plants and storing roof water runoff in a large rain barrel.

A survey of Utah House visitors showed that they increased their knowledge in all five key
subject areas, with energy efficiency and water conservation as the topics they learned the most about
(Dietz, Mulford, et al., 2009). Sixty-three percent of respondents reported attempting to adopt one of
the behaviors they learned about from their visit to the House. Convenience and affordability were two
main factors that influenced their engagement with the activity or behavior.

The Utah House paints a holistic picture of energy conservation within the building sector.
Although such an approach is necessary for creating idealistic vision and incorporating sustainable
practices into construction and renovation, such demonstration houses do not represent typical homes.

In an effort to better define “home weatherization” to policy makers and local leaders who
provide services that are funded by the federal Weatherization Assistance Program, a local
demonstration home was built using a typical home (Tilden, 2002). The home was revamped and
updated using an integration of significant construction and technical upgrades and then showcased to
Congressional members, state representatives and other local leaders. A second demonstration house
initiative was created, which not only included weatherizing a home but also incorporated a
weatherization kit and a weatherization manual (Tilden, 2002). Based on these examples, Tilden (2002)
expands upon the potential of the demonstration house concept by stating that a demonstration house
can improve “the health, safety, comfort and energy efficiency in the homes of low-income...
populations” (pp. 36).

Creating a demonstration house in a local home within a low-income community, as the Detroit
SUN Project did, not only makes this educational tool more accessible to residents but also shows what
those residents can realistically do in their homes — homes that are very similar to the demonstration
house. The Detroit SUN Project’s Demonstration House (which is discussed in detail later in this paper)
created a resource that was highly representative of the target community’s housing stock, financial
situation, and capacity to implement technical change. It also established the home as a tool that is
immediately accessible to the target community, with the purpose of serving its local residents.

Holding environmental education workshops in a demonstration house located within the target
neighborhood creates a space that is both familiar and accessible to the target community, rather than
using a more public or formal venue. A space that fosters comfort and familiarity outside of a traditional
educational setting is an integral part of community environmental educational programs (Barton & Tan,

2010a). In the case of the Detroit SUN Project, residents were in a setting already familiar to them,
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because they were in their own neighborhood. The residents may have been less likely to engage or less
motivated to attend if the workshops had instead been held at a nearby church or school. This setting
provides participants with a greater sense of belonging (Barton & Tan, 2010a). Furthermore, the
experience provides participants with a form of subjective engagement with their surroundings to bring
about change, be it social, economic, political, or environmental; this leads to a greater sense of
ownership of, pride in and commitment to their community (Barton & Tan, 2010b).

Having reviewed technical and physical strategies for reducing resource consumption, existing
household resource conservation programs, and the demonstration house concept, it is important to
note that technical efficiency constitutes only one aspect of resource conservation. The next section
discusses the role of behavior in household resource conservation.

Behavioral Strategies

The Behavior Wedge in Climate Change Strategy

A theoretical approach to curb the effect of business-as-usual carbon emissions is the concept of
emissions reduction (or stabilization) wedges (Pacala & Socolow, 2004). Each wedge represents an
amount of carbon emissions avoided due to implementation of certain technological innovations.
Examples of wedges include avoided carbon emissions due to adoption of solar, wind, geothermal, or
nuclear energy or adoption of efficient vehicles. There is also a wedge devoted to avoided carbon
emissions as a result of green design, construction and retrofitting to create efficient buildings. The idea
behind the stabilization wedge strategy is that each technological innovation plays a role in reducing
carbon emissions such that the cumulative effects of the wedges produce an overall desired emissions
reduction level. A “behavior wedge” that would complement technology-based emission reduction
strategies deserves more attention in the stabilization wedge theory, because behavior change reduces
carbon emissions faster (in the short-term) than high-tech solutions, which undergo inevitable
implementation time lags due to financial feasibility and political complexity (Dietz, Mulford, et al.,
2009). For this reason, behavior change plays an integral role in resource conservation.

Dietz, Gardner et al. (2009) showed that focusing on low-carbon technologies and climate
change policies to reduce carbon emissions has overshadowed the integral role of behavior change in
mitigating climate change. This study revealed that implementing five behavior change strategies
throughout households nationwide could result in a 20% reduction of national residential carbon
emissions. These behaviors include weatherizing the home, installing efficient upgrades, properly
maintaining major equipment and systems, performing timely adjustments to equipment, and changing

daily use behavior. None of these strategies require new policy, yet the study revealed that these
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behavior change strategies could reduce national carbon emissions by 7.4% within a decade of
implementation. Counter to complex long-term policy initiatives such as a cap-and-trade program,
behavior change is low-cost and could achieve significant carbon emissions reductions in the short term
(Dietz, Gardner et al.).

Both behavior change and use of a resource conservation device serve as a reminder to
residents of their impact on the environment. Therefore, every effort should be made to improve
environmental knowledge and behavior that yields even small reductions in water or energy use. This
approach is supported by Hobson (2006) who determined that living with pro-environment objects in
and around the house (e.g. compact florescent light bulbs, shower timers, and recycle bins) creates a
regular reminder for residents of their impact on the environment. Although certain behavior changes
may yield minimal energy and water savings, increased awareness may lead people (or cause them to
influence other people) to make other environmentally-conscious choices elsewhere.

Kua and Lee (2002) stress the importance of not only incorporating smart, pro-environment,
conservation-based technologies into the home but also changing household behavior through exposure
to educational activities and courses. Hands-on, do-it-yourself activities or behavior changes that can be
easily incorporated into existing homes are recognized as important tools in reducing household
resource consumption (Dietz, Mulford, et al., 2009).

In discussing household resource consumption and energy efficiency, it is important to
distinguish between efficiency and behavior change (Abrahamse, Steg, Vlek, & Rothengatter, 2005).
Efficiency comes from technological innovation, while the impact of that technology depends on the
number of consumers that implement it (Costanzo, Archer, Aronson, & Pettigrew, 1986). Behavior
change can be divided into two categories: one-time changes and repetitive behavior (McKenzie-Mohr,
2000b). One-time changes typically entail the installation of an efficient technology, whereas repetitive
behavior requires a commitment to curtailing habits or forming new habits. Behavior change that
involves repetitive actions typically requires relinquishing a sense of comfort and trusting a new
approach and is, therefore, more challenging to sustain over time than one-time changes.

In their analysis of energy conservation behavior, Costanzo et al. (1986) focus on device-
oriented behaviors such as installing energy efficient technologies, because such technologies are
typically a one-time investment and effort. The general idea behind device-oriented behavior change is
that once people purchase and install the device, they perceive instant payoffs from their investment,

become more confident about the device, and are more likely to research other conservation devices
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and inform others about the devices. It has also been shown that device-oriented behaviors are more
likely than non-device oriented behaviors to result in higher energy savings (Stern & Gardner, 1981).

An example of the difference in savings between implementing new technology and behavior
change can be seen in an analysis of two workshop programs to reduce residential water consumption.
The analysis (Lawrence & McManus, 2008) revealed that simple behavior change (such as turning off the
faucet while brushing one’s teeth) does not necessarily yield significant savings. Although savings from
simple behavior change may be less than savings from highly efficient technologies, participants in the
workshops were responsive to behavior change. In fact, more participants than non-participants in the
workshops adopted five of the six possible behavior changes. Lawrence and McManus (2008) suggested
that successful behavior change from the workshops was as result of having positively influenced
participants’ underlying environmental values, situational circumstances and psychological factors, all of
which play a role in motivation to change behavior.

In sum, resource conservation strategies include technical and behavioral approaches that
incorporate educational opportunities for residents, yet household situational and psychological factors
create an added complexity that affects willingness and motivation to change behavior.

Obstacles to Behavior Change

Perception, motivation, knowledge, and control are several obstacles to behavior change.
Understanding the community in which resource conservation is being addressed is a key factor in
overcoming these obstacles.

Knowledge about environmental issues and ways to conserve energy, motivation to change, and
the ability to undergo the required change, all influence household energy consumption (McKenzie-
Mohr, 2000a; Steg, 2008). Moreover, perception can be a major barrier to implementing energy efficient
strategies (Costanzo, et al., 1986; Maibach, 1993; McKenzie-Mohr, 2000a; Mlecnik, 2010). One study
found that a lack of control by community residents was the underlying commonality among barriers to
changing behavior (Dillahunt et al., 2009). Such control-based barriers to engaging in environmentally
positive behavior change include: inefficiencies in the building structures of homes, unavailability of
services (such as recycling), lack of support from landlords because of rental status, inability to
implement improvements (such as weatherstripping) on one’s own, safety (such as clothes being stolen
that are put outside on a line to dry), and actions of other community members (such as littering). As
Costanzo et al. (1986) noted, these barriers are also highlighted in several other papers, which include
other barriers to behavior change such as inaccessible information, insufficient access to technology or

expertise, cost in relation to low-income households, and low levels of motivation (Miko, 2005; Spoehr,
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Davidson, & Wilson, 2006; Garnaut, 2008). In another study, saving money was the main motivation for
only one third of the participants (Dillahunt et al.). Lack of information about local environmental
resource experts can also be an obstacle to behavior change (Junk, Junk & Jones, 1987).

A study on barriers to implementing home weatherization showed that motivation and
perception play a larger role than energy savings in affecting people’s willingness to weatherize their
homes (Wilk & Wilhite, 1985). Weatherization does not produce very visible improvements to a home,
so people may be less likely to value the associated benefits. Perceived benefits of weatherizing a home
may not seem important enough for some people to spend the time to do it. Furthermore, information
about potential monetary savings is not a driver of behavior change (Ek & S6derholm, 2010). In other
words, consumers are not necessarily willing to change their behavior when presented with potential
energy savings. Unwillingness to change behavior could be due to consumers’ perception of the value of
the savings or due to their trust (or lack thereof) in the source of information. Additionally, it is difficult
to define home weatherization as a single action or home improvement. People tend not to prioritize it
because it generally requires several types of improvements.

The literature discussed here shows that perception, motivation, and knowledge can limit
behavior change because of incomplete knowledge or misunderstanding of the benefits associated with
resource conservation. It is important to look at existing strategies to overcome these obstacles and
provide a more effective educational experience.

Educational Approaches
Vivid Information, Local Experts and Workshops

Several studies on behavior change focus on the way information is conveyed and by whom, as
well as the role of workshops in educating residents about resource conservation.

“Vivid information” is an important strategy to influencing behavior change (Costanzo, et al.,
1986). Vivid information is knowledge that is conveyed through face-to-face interaction (or a personal
letter or e-mail). Vivid information is more effective than impersonal information conveyed in a generic
sense to a broader audience because the specific personalized experience helps sustain the new
knowledge. Moreover, specific information about ways to change energy behavior or ways to compare
appliances, such as comparing payback periods, is more likely to be remembered than vague
information about conserving energy.

A specific example of the effectiveness of vivid information is a national study of US households
that showed that face-to-face interaction with direct associates (such family or friends, or sharing a

community, like a workplace, school or neighborhood) is an effective strategy to get people to recycle
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(Nixon & Saphores, 2009). The study also concluded that providing people with an assortment of printed
informational resources, such as mailings or posters, as well as media sources is also an effective
strategy to get people to recycle, yet they are more effective when combined with face-to-face
interaction.

The importance of vivid information supports the notion of conveying resource conservation
information by way of local environmental extension agents, skilled craftspeople, and short courses or
workshops, all of which have been shown to be effective in promoting behavior change (Junk et al.,
1987; Abrahamse et al., 2005). These information sources provide learning opportunities and access to
expertise. Furthermore, environmental experts play an important role in motivating high-impact
behaviors that reduce energy use in households (Abrahamse et al.). It has been shown that households
that received personalized information from a home energy expert consumed one-fifth less electricity
than a control group (Winett, Love, & Kidd, 1982-1983). Another study revealed that households that
interacted with agents who personalize information were more likely than a control group to not only
be eligible for but to also apply for the associated financial rebates (Gonzales, Aronson, & Costanzo,
1988).

Energy agent specialists can empower residents to better understand the financial impacts of
their energy use by explaining how utility bills are calculated, and how it relates reducing energy waste
(Borrell et al., 2010). Therefore, connecting residents to professionals who are trained in household
resource conservation is an important strategy for fostering effective behavior change.

Informants of energy conservation practices can use vivid information to personalize
information for households, such as providing examples of people in similar situations who have saved
energy and money by adopting energy conservation strategies (Costanzo et al., 1986). Furthermore,
households that have positive experiences with trained professionals feel a sense of authority in their
home and become empowered to implement changes when they understand how their actions, habits,
systems, and appliances in their home affect the cost of energy (Borrell et al., 2010). They are also more
inclined to share with other people the information they learned about their energy bills and ways to
save energy (Dillahunt et al., 2009).

Energy use has been found to decrease with increasing level of education (Junk et al., 1987).
Thus, educating low-income residents about resource conservation is an important strategy for
decreasing resource use. Furthermore, having local environmental experts lead workshops on resource
conservation topics combines the educational opportunity with vivid information from experts.

A Multidisciplinary Approach
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Motivations to change behavior stem from a complex system of factors including demographics
and goals (Dietz, Mulford et al., 2009), as well as personal and cultural values, and situational
circumstances (Lawrence & McManus, 2008; Dietz, Mulford et al.). Ek and S6derholm (2010) emphasize
that individual approaches to energy consumption, such as behavior change, are effective yet limited. It
takes a wide range of initiatives, from the individual to the federal (such as tax incentives) to create a
holistic approach to energy conservation.

Energy savings are highest when a holistic approach to home energy efficiency is used (Kushler,
York, & Witte, 2005; DOE, 2009a). Seeing the home as an interconnected system helps to correctly
identify needed improvements. A holistic approach also increases the overall energy savings by not
overlooking problems that could decrease the effectiveness of the measures installed. In the words of
Geller et al. (1983, pp. 110):

Large-scale conservation programs should not focus on one approach or strategy; they
must instead consider input from a variety of disciplines (including architecture,
engineering, economics, and the behavioral sciences) in the development of practical
and effective interventions. Systematic assessment of attitude change, behavior change,
and consumptions change should be an integral part of each conservation program.

In other words, energy conservation strategies must not overlook the multifaceted nature of
what affects human behavior (Costanzo et al., 1986).

An extensive literature review focused on household energy conservation conducted by
Abrahamse et al. (2005) concludes that it is essential to consider macro factors, such as technological
capabilities, demographics and socioeconomic conditions, as well as micro factors, such as knowledge
and behavior, to create an effective multidisciplinary approach that promotes household energy
conservation. Furthermore, they concluded that implementing a variety of energy saving strategies is
more effective than focusing on a single strategy.

Describing energy conservation as part technical and part human, Costanzo et al. (1986)
distinguish between two main theories (the rational-economic model and the attitude-change model)
that aim to increase adoption of energy conservation technologies. They conclude, however, that such
theories overlook the complex nature of human behavior, because studies have shown that even highly
cost-effective technologies are not always adopted (Ross & Williams, 1981; Solar Energy Research
Institute, 1981; Office of Technology Assessment, 1982) and that there is a weak relationship between
attitude and behavior (Olsen, 1981; Archer, Pettigrew, Costanzo, Iritani, Walker, & White, 1985). The
belief that energy conservation is important does not necessarily lead people to change their behavior in

order to conserve energy.
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Costanzo et al. (1986) focus on a social-psychology energy conservation model. They explain
that every human is a dynamic being who lives as a consumer with individual situational circumstances
that may affect his/her entry into the market. A psychology-based approach looks at how people
process information as decision-makers and consumers, and a sociology-based approach takes into
account the characteristics of the particular situations or “positional factors” (pp. 522) in which people
live that either drive or hinder certain behavior. Key psychological variables that inform behavior include
perception, positive evaluation, understanding and remembering. Key positional variables that inform
behavior include financial capital, home ownership, home repair skills, and ownership of home
technologies. As a result, the social-psychological model accounts for influential factors not necessarily
taken into consideration under the rational-economic or attitude-change models.

Social marketing takes a different approach to behavior change. Instead of focusing on
knowledge and attitudes, social marketing is a consumer-oriented campaign that starts with an
audience rather than a product or a message and focuses on the roles of perception, incentives and
social status in relation to behavior change (Maibach, 1993). The perceived benefits of a social
marketing campaign must outweigh the costs by enhancing positive value and incentives while reducing
costs and barriers. Perception of risk can inhibit adoption of new principles and behaviors, yet
perception, as a barrier, can be overcome by emphasizing controllability (such as ease of use or ease of
repair). Furthermore, an understanding that there are no severe negative consequences associated with
adopting a new behavior or technology also helps to overcome the perception barrier. Social status also
plays a role in social marketing as people may compare themselves to their peers. Social status also
promotes the achievement of personal behavior-oriented goals. On a macro level, larger social change
requires communication that targets government officials, organizational and corporate officials, as well
as the general public, for organizing and mobilizing popular support (Maibach).

A more recent scientific approach to behavior change is community-based social marketing
(CBSM) (McKenzie-Mohr, 2000a). CBSM attempts to overcome obstacles often found in behavior change
program planning by literally focusing on barriers. CBSM is based on several steps: identifying barriers to
behavior change, selecting which behaviors to focus on based on the existing barriers, designing a
program for how to overcome the barriers to the selected behavior, testing the program, and then
evaluating the program based on direct measurement instead of self-reported information in order to
more accurately gauge program effectiveness.

Understanding barriers is a central theme to CBSM. Determining which barriers and behaviors to

focus on depends on the outcome of three assessments: the level of impact a behavior has, the barriers
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that exist which prevent that behavior, and the availability and access to resources to overcome the
existing barriers. Along with better understanding existing barriers, targeting specific populations and
incorporating strategic program delivery are also integral to the success of community-based social
marketing. For instance, low-income communities usually lack direct access to traditional resource
networks, such as experts or materials (Capetola, 2008). However, when low-income communities do
have access, they are often seen only as recipients of available expertise rather than as active
participants in, and even conduits of, such expertise (Capetola). In other words, it is important to
recognize the extent to which legitimate community participation enhances learning (Barton & Tan,
2010a). Low-income residents should be seen as an integrated part of this learning experience, playing
an integral role society in the face of climate change (Capetola). Agency, through community
participation, is socially transformative. It allows residents to develop a sense of ownership, pride and
environmental activism within their own community and can lead to more sustained, widely shared
learning experiences (Barton & Tan, 2010a).

A study focused on transformative sustainability learning (TSL) concludes that the “head, hands
and heart” (Sipos, Battisti, & Grimm, 2008, pp. 69) each play a necessary role in sustainable
development education. Sipos et al. explain that this approach focuses on the dynamic relationships
among knowledge, physical capability and motivation as part of sustainable development education.
Having grown from community-based experiential learning research, this approach specifically
incorporates innovation, implementation and reflection as essential parts of the educational experience.
The mental study, physical skill, and personal values that affect behavior all work in unison as a part of a
larger human system upon which organizational strategy and successful educational development can
be based (Sipos et al.). The more connected an environmental education program is with the keystones
of knowledge (head), physical capacity to implement (hands), and motivation to implement (heart), the
more effective that program will be in fostering a more sustainable community development education
experience.

In conclusion, providing opportunities for direct information sharing through a multidisciplinary
approach will enhance the effectiveness of a resource conservation education program.

The Detroit SUN Project’s Educational Model

The Detroit SUN Project served as a place-based environmental education program in a low-
income community. As the literature shows, it is easy to overlook or underestimate the influence of
behavior change barriers on household resource conservation (Costanzo et al., 1986). There is a need for

greater consideration of social and psychological factors to uncover those barriers (Geller, 1989).
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Community-based social marketing is one approach to delving deeper into the cultural reality of a target
community by focusing on the barriers to behavior change (McKenzie-Mhor, 2000a). Such barriers
include lack of control, lack of access, and lack of information and resources about environmental
conservation. By partnering with local organizations, this project created a unique opportunity for an
underserved, low-income community to actively engage with and participate in an urban environmental
education workshop series within their own neighborhood. Additionally, the use of a demonstration
house located within the community and similar to residents’ own homes provided a unique, accessible
educational opportunity for the target area. This project adds to the literature of research focused on
low-income environmental education in an urban context while fostering a more sustainable and

healthier community.

Target Area
Introduction

Low-income areas in Detroit face significant economic challenges and barriers to education.
Many government programs target these populations, but their success in Detroit is unclear. There are
specific issues the project team identified as central to Detroit today. These include increasing blight,
aging housing stock, and increasing amounts of vacant land. Declining population is another challenge
the city is experiencing; the recently-released 2010 census results show a 20% decrease in Detroit
population in the last 10 years (U.S. Census Bureau, 2011). Although population decline in Detroit may
be a complex issue, its impact in neighborhoods is clear. It is reflected in plummeting home values,
blight, vacant fields, and illegal dump sites. This in turn leads to continued neighborhood destabilization.
Within the city, the project team’s focus was on an edge community — a transition zone between stable
and destabilized communities. Edge communities show a decrease in population density, vacancy rates,
and destabilizing economic conditions along a gradient, and separate a stable community from a
blighted and destabilized area. This concept is reflected in the map as the area between the high
vacancy and lower vacancy areas (See Figure 1). The hypothesis was that such communities would
benefit through decreased utility costs, greater control of resource consumption, and a better
understanding of available municipal services.

The Detroit SUN Project target area was located in the Morningside community on the east side
of Detroit. The project team identified several blocks within the Morningside community that exemplify
the concept of an edge community. The team also chose to focus its efforts in a small geographic area

with the goal of having a significant impact in a single defined neighborhood rather than targeting a
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broader area and offering a possibly diluted impact. The team thought the project’s educational
approach, being a unique effort, would be best tested in a defined, manageable setting. The team
wanted to personally involve as many residents as possible in order to build a sense of community
among neighbors.
Geographic Characteristics

Our target area encompasses a three-square-block area located on the east side of Detroit, in
the Morningside community (see Figure 1). The target area is bordered by Nottingham Road to the east,
Balfour Road to the west, Bremen Street to the north, and Mack Avenue to the south. The target area
consists of a diverse mix of renter- and owner-occupied single- and multi-family homes, punctuated by
vacant/abandoned homes or vacant property. The western boundary of the study area maintains the
highest percentage of vacant/abandoned homes and vacant property; this percentage decreases
dramatically moving from west to east across the study area. An initial team-conducted field survey
resulted in the identification of the target area as a typical edge community in Detroit. Somerset
Avenue, running in a north-south direction, bisects the study area; this road essentially forms a visual
buffer between distressed and stable properties located within the study area. Additionally, the study

area is located just north of the affluent suburb of Grosse Pointe.
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Morningside Study Area
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Figure 1. Detroit SUN Project target area, March 2010. Base map created using parcel data from the
Detroit Vacant Properties Campaign, 2009.
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Climate

The Detroit area experiences a humid continental climate with cold winters and warm to hot
summers. Heating Degree Days (HDD) and Cooling Degree Days (CDD) are used to express amount of the
energy needed for heating or cooling a home or business; the number of days is determined by
measurements of outside air temperature. The lowest average temperatures typically occur during the
month of January (see Figure 2). Consequently, the average number of Heating Degree Days (HDD) is
highest during this month, averaging 1,199 days (see Figure 3). The highest average temperatures
typically occur in the month of July. While the average number of HDDs during this month is one day,
the average number of Cooling Degree Days (CDD) is at its highest with 311 days (see Figure 3).
Precipitation in the area averages between 2.5-3.5 inches/month. On average, the City receives

approximately 34 inches of precipitation/year (see Figure 4).
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Figure 2. Average Monthly Temperature for Detroit, Michigan. Source data from the Yearly Climate
Summaries, (Detroit/Pontiac Weather Forecast Office, 2006).
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Heating/Cooling Degree Days for Detroit, Michigan
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Figure 3. Heating/Cooling Degree Days for Detroit, MI. Source data: HUD-Heating
Department of Housing and Urban Development, 2007).
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Figure 4. Total Monthly Precipitation for Detroit, MI. Source data: Yearly Climate
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Demographic Information

According to demographic data published by Data Driven Detroit in 2008, there are
approximately 203 households located in the target area (see Figure 5). Of these households, 50-75%
are categorized as family households (see Figure 6, Appendix A). Data collected during the 2000 Census
indicates a population range of 740-920 people living within the study area (see Figure 7, Appendix A).
The project team conducted a foot survey of the target area in March 2010 during which 155 occupied
homes, 28 vacant homes, and 23 vacant parcels (see Figure 1) were identified. However, population
estimates compiled by Data Driven Detroit indicate a 3.5-9% decrease in population within the study
between the years 2000 and 2008 (see Figure 8). These estimates are consistent with the previously-
noted housing field survey conducted by the group. Additional Census data indicates that 94.5-100% of

the study area population identified themselves as black, African-American, or non-white (see Figure 9,

Appendix A).
Number of Households, by Census Block Group (2008) DATA1N
Detroit, Michigan &BTIXEI'N!

City of Detroit (2008)

Total Number of Households: 298,845
64.5% of HHs are Family Households and Number of Households (2008)
35.5% of HHs are Nonfamily Households Ranges represent Natural Breaks (Jenks)
> [Jo-203
. @ [ 204 - 319
s & I 320- 492
— o \ies B 43991
Sources: Claritas;
Data Driven Detroit 4/20/2010 - 992-2744

Figure 5. Number of Households, by Census Block Group (2008) Detroit, MI. Source: (Data Driven
Detroit, 2010).
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Percent Change in Population, by Census Block Group, (2008 Estimate) gg'{%léﬂ
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Figure 8. Percent Population Change, by Census Block Group, (2008 Estimate), Detroit, MI. Source: (Data
Driven Detroit, 2010).

In terms of education level, approximately 35% of persons 25 years of age or older within the
study area have obtained a Bachelor’s degree or higher level of education (see Figure 10, Appendix A).
Of the remaining two-thirds of the population, approximately 25% have no high school diploma or GED
(see Figure 11, Appendix A). According to white-collar and blue-collar occupations maps created by Data
Driven Detroit, between 20-30% of the population 16 years of age and older are employed in blue-collar
occupations, while 30-50% are employed in white-collar occupations (see Figure 12 and Figure 13,
Appendix A). Although the data suggests a significant number of persons employed in white-collar

occupations, the median household income is $22,213.11" (see Figure 14).

" According to the U.S. Census Bureau, for a family of four that includes two children, this value is just above the
2008 poverty threshold. http://www.census.gov/hhes/www/poverty/data/threshld/thresh08.html).
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Median Household Income, by Census Block Group (2008) DATAwi:10
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Figure 14. Median Household Income, by Census Block Group (2008), Detroit, MI. Source: (Data Driven
Detroit, 2010).

Area Utility Services

Electricity and natural gas are supplied to the target area by DTE Energy. Water and sewer
service are supplied by the City of Detroit. Although the project team was unable to obtain statistics on
electricity, natural gas, and water use in the target area, residents who filled out the surveys self-
reported monthly expenditures on gas ranging from less than $100/month to $600/month in winter and
electricity bills ranging from $25/month to $289/month.

Waste Disposal and Recycling Services

The City of Detroit Department of Public Works (DPW) is responsible for waste disposal and
recycling services and represents the core of city services through which residents interact with the
environment. This is through water use and disposal as well as material disposal through waste,
recycling, bulk waste, and hazardous material. DPW offers weekly curbside household waste removal for

this area. All household waste in Detroit is processed in the waste to energy incinerator, operated by the
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Greater Detroit Resource Recovery Authority (GDRRA) (City of Detroit Department of Public Works
[DPW], 2010). The target area falls partially within the City of Detroit curbside recycling pilot program,
which the City began in July 2009 (DPW, 2010). It is the first time that the city has operated a curbside

recycling program.

CITY OF DETROIT 2009 RECYCLING PROGRAM

RECYCLE HERE?
LOCATIAMS

¥ DROP-DFF
LOCATIONS

- HOUSTHOLD HATARDDUS
WASTE FACIITY

Figure 15. City of Detroit 2009 recycling program. Source: (DPW, 2010).

Residents located outside of the pilot program wishing to participate in recycling must bring
recyclables to a drop off location. See Figure 15 for the DPW Drop-Off locations throughout the City of
Detroit. These sites accept the same recyclable materials that are allowed in the curbside program as
well as bulk materials. The nearest location to the residents in the target zone is the Heilmann Center
site, which is located approximately four miles away or a 10 minute car drive from the target area.
Throughout the year, DPW orchestrates four bulk curbside pickup dates for this area. The size of
materials collected is limited to one cubic yard or 1000 Ibs (DPW, 2010).

Finally, the City of Detroit operates a hazardous waste facility which is located approximately
eight miles, or a 15-minute drive, from the target area. This site accepts a variety of materials including
hazardous liquids, medications, paints, and unknown substances (DPW, 2010). This site operates six days

a week and is free for Detroit residents. DPW posts information about its services via the Internet at the
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City of Detroit website. Information is also distributed through the mail (in water bills), through flyers,
and through other communication channels such as community meetings and public announcements.
Site Selection

The site was seleceted because of its dynamic nature and the specific challenges that the target
community faces. Declining population, increasing blight, aging housing stock, and increasing amounts
of vacant land are common throughout Detroit. However, the target area is also representative of an
edge community. After an initial investigation of several Detroit neighborhoods, the project team
selected the site because it fell between a densely populated, well-kept area with most of the houses
occupied and a completely blighted area with few homes still standing (see Figure 1).

Further considerations included the neighborhood’s proximity to city services, the median
average income level of the residents, and the percentage of home ownership versus renters, which
may affect levels of interest in sustainability applications (such as home weatherization). Additionally,
one team member was familiar with the location through family and through professional experiences.
Finally, the broader neighborhood has a community organization, the Morningside Community
Organization, which the project team identified early on as a potential partner. President Kelley Marks
had been recently voted in as chair of the organization and was gaining some publicity for the current
environmental efforts in the Morningside community (Monts, 2010). Because of this, the project team
thought that Morningside would be receptive to its efforts.

Introduction to the Morningside Community and Initial Survey

The team attended two Morningside Community Organizations meetings during the planning
stages of the project in the spring of 2010. The purpose of this was foremost to meet members of the
Morningside community and to hear what issues they were most concerned with in their community.
The project team wanted to identify resident’s concerns and knowledge gaps in addition to disjunctions
between community needs and available services, and how people perceived the conditions of their
own community. By attending these meetings, the team succeeded in identifying topics for the
workshops and in introducing the project to the broader community.

A written survey was conducted on April 13, 2010 at the Morningside community meeting. This
survey was designed to understand more generally community concerns and interests as the team
planned the project and also to provide the community with a few hints about possible project themes,
including energy efficiency, recycling, food sources, and sustainability. The number of respondents was

too small to make any quantifiable conclusions. However, presented here is a qualitative summary of
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what the project team learned from these surveys. A copy of the survey forms can be found in Appendix
B.

Out of 13 respondents, seven reported that they thought their utility bills were too high. The
other six responded that they thought their bills were too high only in winter. Nine responded that their
homes were cold and drafty in the winter. Almost all responded that they currently try to reduce energy
use and that they have tried to learn more about increasing energy efficiency (only one, in fact, reported
no interest in doing so). One possible from conclusion from these results is that this group both needs
and has interest in reducing energy consumption and decreasing utility bills among this group. Only one
respondent reported specifically having used insulation to increase energy efficiency, which may make
home weatherization opportunities important to this group.

Other questions regarded regarding recycling, all but one responded that they do recycle; the
one respondent who did not recycle reported “procrastination” as the reason for not recycling. This may
indicate that residents are interested in recycling, and that the convenience of recycling programs may
help widen recycling efforts. A last question asked where survey takers usually bought food, with the
aim of gauging relative access to fresh foods. There were several options, but all respondents reported
that they usually bought food from a supermarket with a produce section, indicating that access to fresh
food may not be an issue for this group.

Interestingly, a question asking respondents to tell us what sustainability meant to them yielded
a wide range of responses. Of the eight responses that question received, none were the same or used
similar language. One, in fact, was a question mark. Such a response is interesting, because it points not
only to the difficulty in defining the term but to the potential difficulty in introducing or emphasizing

sustainability as the guiding principle in community building or rebuilding. Some phrases included the

L ” u I ” u
’

words “replacing the resources you use,” “being able to maintain,” “not wasting,” “mindful,” “not to do
something,” “afford to stay in home.” That people use such disparate vocabulary when describing
sustainability shows that sustainability encompasses many meanings and that making a community
“sustainable” means addressing all of those meanings. This includes addressing issues like those alluded
to by respondents, such as resource use and economic viability. Overall, these survey results and the
project team’s observations of the discussions during the meetings familiarized the team with the

concerns and knowledge level of the community and ultimately influenced the project design.
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Partnerships
Introduction
The Detroit SUN Project relied on a range of partner organizations and key staff within the

organizations in planning and executing the scope of the project, sharing expertise and resources, and
providing content for the workshop series. These organizations included municipal bodies, local NGOs,
businesses and corporations. Leveraging existing relationships in Detroit, one team member was
assigned to be the advocate for partnership building and encouraged collaboration with a wide range of
actors. The project team identified partners by the following criteria:

e Actively involved in the Detroit community

e Focused on work that addressed environmental issues

e Offered resources that the project team perceived to be of interest to community

members in the target area, including dedicated staff time

e Could address limited access to relevant information by participating

e Willing to donate time and/or resources

e Enthusiasm for the project
Partners that assisted in the workshops and events include the City of Detroit Department of Public
Works (DPW), Recycle Here!, Wayne County Department of Environment, WARM Training Center,
Earthworks Urban Farm’s Garden Resource Program, and Sierra Club Chapter of Southeast Michigan.
This section details the SUN Project’s relationships with its partner organizations, as well as with the
Morningside Community Organization and with A & J Yummies, a local eatery that catered the
Community-Q. Information about how these relationships contributed to the project is presented
below.

City of Detroit, Department of Public Works (DPW)

The Department of Public Works is a municipal agency that is currently overburdened by the
economic struggles in Detroit. With an annual operating budget of $135 million, the DPW provides
services to approximately 800,000 residents (Jordan, 2010). They also operate within one of the largest
municipal districts in the United States, approximately 133 square miles (Jordan). While the City
struggles to maintain the same square mileage of aging infrastructure, a decreasing population has
eroded the tax base that supports DPW’s activities. For example, an annual waste fee of $300 per
household covers weekly curbside service, four annual bulk pickup days, and lawn debris removal
(Jordan). However, increased numbers of foreclosures and people leaving the city have greatly

decreased the revenue stream for these services (Data Driven Detroit, 2010).
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Leveraging an existing relationship between one of the team members and the DPW, the SUN
Project team was able to arrange for the DPW Director Alfred Jordan to speak at the Recycling, Illegal
Dumping, and City Services workshop. Residents’ concerns about city services were the initial motivator
for this collaboration, and, ultimately, the DPW had interests in communicating with the residents of the
target area. By participating in the project, the DPW could directly address some of its constituents’
biggest concerns, especially with regards to vacant or abandoned property and illegal dumping. The
workshop also provided a forum for residents to discuss the curbside recycling pilot program, which
covers part of the target area. The DPW was able to talk directly with residents and to distribute
information and brochures about city services in regards to waste management, recycling, and physical
environmental hazards.

This successful partnership with the Detroit SUN Project addressed only a portion of DPW'’s
work. While services provided by DPW can assist residents in reducing their environmental impact, the
scope of work performed by this department extends well beyond the range of topics included in this
project’s programming. For example, DPW also focuses on street maintenance, traffic control, and
engineering projects. The role of this department has shifted as the population continues to decrease
and the department struggles to address growing problems, such as illegal dumping, on a shrinking
budget. Because of the limitations of the department and frustration of residents dealing with a range of
serious urban issues, the project team observed a heightened level of tension during the discussion
portion of the workshop.

Recycle Here!

Recycle Here! provides neighborhood-oriented recycling services in Detroit and has a
background in grassroots, community-based education. A portion of its operating budget is slated
specifically for educational purposes. Recycle Here! operates recycling drop-off locations throughout the
Detroit area; they provide disposal opportunities for items not collected in Detroit’s curbside recycling
pilot program, including batteries, electronics, Styrofoam, and light bulbs.

Lauren Cooper, Recycle Here! Education Director (and SUN Project team member), spoke at the
Recycling, lllegal Dumping, and City Services workshop, provided and informational flyer about recycling
drop-offs and answered questions about recycling and material disposal options in Detroit. Recycle
Here! also set up a recycling station in the Demonstration House which workshop participants used to
dispose of beverage containers and other items during workshops. This installation allowed residents to
actively participate in recycling immediately and throughout the entire program. Recycled materials

were taken back to Recycle Here! periodically by the SUN Project team.
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Our recycling workshop provided an excellent opportunity for Recycle Here! to reach new
individuals, particularly those expressing an interest in increasing their knowledge of sustainability
principles, as well as individuals who are involved in the City’s pilot project in curbside recycling. Cooper
has experience educating in community meetings across the city and found this workshop to be
particularly helpful. The residents were engaged and asked questions in regards to the recycling in
Detroit in both Recycle Here! and in the curbside program. Overall, this partnership allowed for an in-
depth discussion on material disposal options available to Detroit residents.

Wayne County Department of Environment

The Wayne County Department of Environment (DOE) provides environmental protection and
regulations through three departments: Land Resource Management, Facilities Management, and Water
Quality Management. Wayne County is the eleventh most populous county in the United Sates and
serves over 2.1 million people (Wayne County, 2010).

The Wayne County DOE participated in two workshops (Recycling, lllegal Dumping, and City
Services and Water Use Efficiency and Responsibility) and contributed expertise and resources for the
community cleanup. Patrick Cullen, C.L.E.A.N. (County Lending Environmental Assistance to Neighbors)
Program Manager, spoke during both workshops and acted as the main point of contact with the
organization. At the workshops, Cullen informed attendees about his work on various environmental
issues in Detroit as well as available resources and programs. Most notable was the C.L.E.A.N. program
for cleaning up illegal dump sites. Cullen distributed a variety of useful informational pamphlets
describing programs and resources for residents.

The SUN Project team found Wayne County DOE to be a rich source of knowledge and was
helpful in promoting the project. They added an important regional perspective to the environmental
issues that the project team discussed. Furthermore, this was an important partner in terms of influence
on the project planning process. Because of DOE priorities in both water and solid waste issues, the
project team looked to the department for guidance in defining key water and sewer issues to discuss in
the workshop. One example of this influence is the Water Use Efficiency and Responsibility Workshop; it
was expanded to include discussion of toxic and medical prescription waste that the County is currently
addressing in their own educational programming.

Wayne County DOE further supported the project through the C.L.E.A.N. program, providing us
with a large truck bed waste hauler for the community cleanup. The waste hauler was delivered to the

site and picked up following the cleanup. Without this tool it would have been impossible to remove
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large items. This served as a direct demonstration to residents of how the C.L.E.A.N. program can
enhance a community cleanup effort.

Sierra Club (Southeast Michigan Chapter)

The Sierra Club is a national organization with chapters in each state that focus on local
environmental issues. The Sierra Club’s Southeast Michigan chapter has its offices in Detroit and works
on environmental issues specific to Detroit, including water issues, environmental justice concerns, and
education disparities.

Melissa Damaschke, Great Lakes Regional Representative, served as the connection to the
organization. She led two of the workshops: Water Use Efficiency and Responsibility and Rain Gardens,
and Rain Barrels and Storm water Management. Damaschke provided information about household
water efficiency and runoff mitigation, gave out informational pampbhlets, and provided hardware, tools,
and instruction for rain barrel construction. She also successfully incorporated the Demonstration House
as an instructional tool for both workshops. After the completion of the SUN Project workshop series,
Damaschke requested to host another water efficiency workshop at the Demonstration House. The
project team gladly allowed her to use the House, although the workshop was not officially part of the
project.

The SUN Project’s partnership with the Sierra Club was one of the strongest partnerships and
was highly beneficial to both parties. The project presented the Sierra Club with an opportunity to
deliver information directly to the community. Furthermore, the Sierra Club’s expertise helped the SUN
Project identify additional environmental topics to address through the workshops. Overall, the Sierra
Club was able to meet their goals of educating additional residents, increasing water use efficiency, and
decreasing storm water runoff, while the SUN Project was able to offer additional programming beyond
the expertise of the team members.

One shortfall in this partnership occurred when the Sierra Club was unable to fulfill a promise to
provide materials for the rain barrel workshop. Although the project team was able to source these
materials ourselves at the last minute, this is an example of the limitations of nonprofits working with
very limited budgets.

WARM Training Center

The WARM Training Center is a Detroit-based non-profit organization that promotes energy
efficiency in homes and communities through education and training. WARM'’s energy analyst Shane

Robinette provided the SUN Project with invaluable information about home energy efficiency and
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weatherization materials during the planning stages of the project. Later, Andrea Fleming led the Home
Weatherization Workshop and provided the weatherization kits that the project team distributed.

Our Home Weatherization workshop was an excellent opportunity for the WARM Training
Center to share its educational resources and to distribute its weatherization kits. The kits, valued at
over $50 each, were assembled by the WARM Training Center and were tailored for the homes in the
target area. As grant recipients, the WARM Training Center is obligated to distribute annually a certain
number of weatherization kits. Their participation in the program resulted in the distribution of 22
weatherization kits with an educational demonstration of how to install the items in the kit.

The WARM Training Center was an ideal partner for the Detroit SUN Project. Their efforts to
provide grassroots energy conservation education throughout the Detroit area coincided perfectly with
the SUN Project’s goals, and the weatherization materials and information were central to the project’s
objectives. Furthermore, the Demonstration House was a particularly successful venue for the
mandatory educational component WARM is required to provide before distributing weatherization kits.
The workshop also allowed for direct demonstrations and a very engaged audience, which lead to
optimal results and impact for the presenter, organization, and community residents.

Earthworks Urban Farm

Capuchin Soup Kitchen’s Earthworks Urban Farm is a community-based organization focused on
increasing access to fresh foods, urban agriculture, and community-based growth in Detroit. Their
Garden Resource Program provides gardening education and materials to thousands of Detroit residents
each year. The Garden Resource Program was willing to participate in the project workshop due to their
commitment to encouraging a sustainable and community-based food system in Detroit.

Lisa Richter, Earthworks’ Outreach Coordinator, spoke at the Health & Environment Workshop,
sharing information about eating healthy food, buying locally, and gardening and growing one’s own
food. The workshop was reflective in nature and did not provide facts, figures, and tips; instead it served
to foster improved communication between community residents.

This partnership succeeded because of the grassroots similarities in Earthworks mission and the
SUN Project’s educational approach. Lisa Richter is a passionate Detroit resident who was eager to talk
about health, food, and sustainable communities. However, this partnership could have been improved
by more clearly establishing expectations for workshop content in advance. For example, deeper
discussion of the steps to create a garden as well as the associated economic, environmental, and social

benefits of growing a portion of one’s own food would have fit more closely with SUN Project goals for
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the workshop. Although Richter was a willing participant and generous with providing information and
her time, the project team could have provided greater clarity on workshop and partnership goals.

Morningside Community Organization

The Morningside Community organization holds meetings and other community events in the
Morningside neighborhood of Detroit, of which the target area is part. The project team hoped to
establish a relationship with the Morningside community organization’s president and board. A
partnership with this organization had the potential to improve the access to community members as
well as the base knowledge of the community. Although the project team made every effort to include
this organization throughout the course of the project, the team was not able to establish a successful
partnership with this organization. Several members of the board attended project events, but this was
the extent of the relationship established between the SUN Project and the organization.

Our attendance at two Morningside community meetings helped us to develop the project. The
Morningside Community Organization holds monthly community meetings on Tuesday evenings at the
Peace Lutheran Church at 15700 East Warren Avenue. Here, the organization’s president, Kelley Marks,
presides over the meetings while community members announce events and voice concerns. Guest
speakers, such as members of local government or other organizations, frequently attend these
meetings to present events or programs or to discuss an issue of interest to the community.

A & J Yummies

A & J Yummies is a local eatery located adjacent to the target area at 15645 Mack Avenue,
Detroit, MI. A & J Yummies donated a substantial amount of food to the Community-Q event in order to
support the local community. Food consisted of fried chicken wings, green beans, and pasta salad. In
return for the owner’s support, the SUN Project team publicly thanked the owner during the
Community-Q and posted A & J Yummies flyers at each project event. This partnership was ideal for
both parties because it allowed a local business to contribute to the local community and to market its

products to that community, and it provided a source of food for the SUN Project’s Community-Q event.

Demonstration House

Introduction

A key component of the Detroit SUN Project was the temporary acquisition of a Demonstration
House in the target area. The Demonstration House, located at 3975 Nottingham Road, served as a
location for the workshops, a demonstration tool for weatherization and water conservation techniques,

and as a way to establish a presence in and build familiarity with the community. This section explains
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how the project team acquired the house, the house’s physical characteristics, the improvements to the
house, and how the use of the house contributed to the success of the project.

House Acquisition

During a foot survey of the target area in March 2010, the project team found a vacant home
that would serve as the future location of the Demonstration House (see Figure 16). The team met the
property manager by chance and learned of the property’s availability. Although the property was in the
process of being rehabbed for rental purposes, the neighborhood characteristics and lack of desirability
(including a number of adjacent vacant homes and lots) would make it difficult for the property owners
to secure tenants. The manager was enthusiastic about the project and the possibility of us temporarily
renting the property. The original asking price was negotiated to about half, and the project team rented
the property on a month-by-month basis in July and August 2010.

House Characteristics

Figure 16. Demonstration House, 3975 Nottingham Road, Detroit, Ml, 48224

The house that served as the Demonstration House for the project is located a few blocks north
of Mack Avenue, within the target area boundaries. The house is situated on a 0.11-acre lot in the
Morningside neighborhood and is adjacent to two vacant lots on one side and an abandoned house on
the other. The nearby area consists of a mixture of occupied houses, abandoned houses, and vacant
lots. Built in 1941, the single-family bungalow-style house is fairly representative of the age and
construction style of the housing stock located in the target area. The home consists of 912 square feet
of living area and an 873 square foot unfinished basement. The living area is further subdivided into

three bedrooms, one bathroom, a living room, a small dining room, and the kitchen.
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Construction materials consist of brick, concrete, wood, sheetrock, plaster, single-pane wood-
framed windows, and asphalt shingles. Upon initial inspection, the team noted the absence of any form
of insulation in both the areas where the floorboards rest on the foundation and where the ceiling is
adjacent to the roof. Although generally in good condition and initially well-constructed, the house is in
need of some maintenance and renovations. Some work has recently been done to the house, especially
in the single upstairs attic room, but it seemed to be of substandard quality and failed to address some
of the more fundamental insulation needs.

The home’s utility services are provided by a mix of both public and private entities. The City of
Detroit provides water and sewer services for the home while DTE Energy supplies both natural gas and
electricity. Natural gas is used in the home’s forced air furnace, water heater, and gas range. The home
does not have a washer, dryer, dishwasher, or microwave. The furnace is between 35 and 48 years old;
the water heater was manufactured in 1992. The kitchen appliances are estimated to be well over 10
years of age and non-Energy Star compliant. During the project team’s occupancy in the house, the
toilet was replaced with a model that uses 1.6 gallons per flush.

Demonstration House Weatherization and Improvements

The Demonstration House’s primary purpose was to serve as a teaching tool to support the
content of the project workshops. With this in mind, the SUN Project team installed simple
weatherization and water-efficiency materials throughout the house accompanied by signage to
emphasize these improvements and demonstrate how they were installed. The project team installed
CFL light bulbs, weather stripping, face plate insulation, hot water heater pipe wrap, sink faucet
aerators, and a plastic window covering. Photos of the accompanying displays and signage can be found
in Appendix C, Figure 17 through Figure 23.

In addition to the small and largely instructional improvements completed by the SUN Project
team, the Demonstration House received an energy audit and initial weatherization from DTE. During
the course of the project’s summer workshop series, DTE offered free home energy consultations in and
around the target area as part of their Neighborhood Energy Savings Outreach Program. The program
offered a free, baseline energy audit to identify areas of low energy efficiency and free installation of
energy-saving products to reduce energy consumption.

DTE completed a baseline assessment of the Demonstration House on August 18, 2010. Initial
findings of the assessment indicated that the home’s single-pane windows and interior insulation were
the areas of highest concern. Several suggestions were listed for improving the energy efficiency of the

windows. These included: 1) replacement of storm windows, 2) addition of indoor plastic window
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coverings to reduce heat losses during winter months, and 3) replacement of basement windows with
higher efficiency glass-block windows. Additional recommendations to reduce heat losses included the
addition of insulation materials with an R-value of 49 or higher in attic spaces and an R-value between
13 and 19 in basement areas.

Energy-efficient products installed by DTE personnel during the baseline assessment included:
five CFL light bulbs, one low-flow showerhead, two low-flow sink aerators, and six feet of foam pipe
wrap insulation extending from the home’s water heater. A copy of the complete baseline assessment
can be found in Appendix D, Figure 24 and Figure 25.

Results and Evaluations

The Demonstration House was paramount to the success of the project and a critical component
in reaching the target community. The Demonstration House provided us with not only a very accessible
and convenient venue for the workshops but also served as a powerful teaching tool for the workshop
participants, a valuable learning experience for the SUN Project team, and a means by which to
integrate the SUN Project team into the community. The Demonstration House concept could be very
useful for other community education and development projects. The uses and successes of the
Demonstration House are elaborated in the following paragraphs.

The Demonstration House as a Convenient, Safe, and Inviting Venue for Workshops and Events

The Demonstration House was located in the heart of the target community. It was a
permanent, designated fixture in the neighborhood for the duration of the summer that could serve as a
reminder of the lessons provided at each workshop, even at times when workshops were not occurring.
One of the speakers pointed out that having the workshop right in the neighborhood served to put him
on their turf, and this was very helpful in building confidence and trust. The team also thought that
because the Demonstration House was located in residents’ own neighborhood, people would feel safe
and at home when attending the workshops.

Additionally, the canopy tent and outdoor tables and chairs combined with pleasant weather
made sitting out in the yard very inviting and welcoming. Workshop participants and presenters alike
seemed to enjoy the outdoor environment. The yard was also a safe place for children to play; their
parents could keep an eye on them while simultaneously attending the workshop.

The Demonstration House as a Teaching Tool for the Community

Because the 1940s Demonstration House was fairly representative of the housing stock in the

target area, it was a powerful tool for demonstrating energy and water efficiency techniques to

workshop participants in an environment similar to their own homes. The Water Use Efficiency and
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Responsibility and Home Weatherization workshops included inside tours during which the workshop
presenters showed how and where weatherization and water efficiency materials and techniques could
be employed. Speakers discussing storm water management could point to gutter downspouts, show
participants where to put a rain barrel, or demonstrate an appropriate location for a rain garden.

The SUN Project team installed weatherization and water efficiency materials throughout the
house, accompanied by signage drawing attention to it and explaining how it was installed.
Furthermore, recycling bins, environmentally safe cleaning products, and biodegradable kitchenware
were available for use and examination inside. During all of the workshops, participants entered the
house to get dinner, to use the bathroom, or simply to look around, and this increased their exposure to
energy- and water-efficient demonstration materials. Because the Demonstration House was similar to
the homes of the workshop participants, they could more easily see how these techniques and materials
could be applied in their own homes.

In addition to the usefulness of the house itself, its location on Nottingham adjacent to a vacant
lot proved helpful as well. One speaker from the Recycling, lllegal Dumping, and City Services workshop
commented that it was very helpful to be able to point out a nearby dumpsite. The vacant lot in which
the speakers gave their presentations was also very pertinent to the discussions of abandoned
properties and personal and community gardens.

The Demonstration House as a Learning Tool for the SUN Project Team

The Demonstration House aided the SUN Project team in understanding the needs of the target
community. During the time spent at the Demonstration House, the project team experienced life in the
Morningside neighborhood. The team watched what went on in the street, kept its eyes on local dump
sites and abandoned homes, and talked to curious neighbors. The team received hands-on experience
with the type of housing stock within the community, which increased the team’s understanding of the
types of construction materials used in the neighborhood houses, as well as specific problems and
weatherization needs associated with those materials. Furthermore, having a house available to use
allowed the team to actually experiment with installing weatherization materials; this was advantageous
when the project team sought to explain these items to the workshop participants. By working with a
landlord, the team experienced what it is like to be a renter in Detroit; the frustrations with various
contractors who were called on by the landlord to fix some significant problems in the house gave the
team a taste of the challenges faced by Detroit residents. Trying to maintain the property’s yard and the

adjacent vacant lots allowed the team to experience one of the most common issues faced by area
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residents. Overall, the experiences that the Demonstration House afforded the SUN Project team greatly
increased the team’s effectiveness as educators.
The Demonstration House as a Means through Which to Become Part of the Community

Having the Demonstration House for the duration of the summer allowed the SUN Project team
to easily integrate itself into the community, rather than using a shared venue at which the Project
would not have a sustained presence. The team members became neighbors and community members,
building trust with residents and increasing the effectiveness of the workshops. As the summer
progressed, the team began to see signs of their acceptance into the community. A few anecdotes will
serve to demonstrate this sense of acceptance: a neighbor put away the garbage can after trash
collection day because the project team could not be there to move the trash can from the curb to the
rear of the Demonstration House; at this point, the team realized that the neighbors were watching the
property in between the team’s visits to the neighborhood. Later, an unprecedented number of people
came to the Home Weatherization Workshop and there were not enough chairs for all guests. The next
door neighbor noticed this before the team did, and brought some of her own chairs for workshop
participants to use. During the last workshop, one man donated his caulking gun when he saw that the
team was in need of one for finishing the rain barrels. Finally, in preparation for a workshop, a neighbor
helped us mow the grass in the vacant lot next to the Demonstration House.

Overall, these supportive actions from community members increased the team’s comfort and
confidence in the project programming. Further, these actions highlight a sense of trust in the team,
which bolstered the project message and the information that the project team provided. Without this
growing level of trust, the team members thought it unlikely that the message would provide a
significant positive impact in the target area.

The Demonstration House Concept as a Useful Tool for Other Projects

For the reasons listed above, the Demonstration House was critical to the success of the project
and increased the effectiveness in achieving the project goals. Feedback from the workshop leaders
regarding the Demonstration House as a venue was overwhelmingly positive. The workshop leader for
the two water-focused workshops from the Sierra Club has told us that because she found the
Demonstration House to be so useful in teaching her workshops, she will actively try to hold workshops
in homes in the future. The SUN Project team highly recommends the Demonstration House concept to
other educational and community development organizations seeking to develop ties with a community,
particularly organizations trying to promote home energy and water efficiency. In a city like Detroit,

where rents are low and property is readily available, this is a particularly viable option.
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Because of the necessarily temporary nature of this project, the SUN Project team moved out of
the Demonstration House at the end of the summer, and the House was no longer used for community
education. When the team conducted a foot survey on February 28, 2011, the Demonstration House

appeared to be occupied by new residents.

Project Events and Activities

Introduction

The Detroit SUN Project’s central education activities consisted of a series of five workshops
addressing urban environmental concerns held at the Demonstration House in the target area between
July 20, 2010 and August 17, 2010. Workshops covered the following topics:

e Recycling, lllegal Dumping, and City Services

e Water Use Efficiency and Responsibility

e Home Weatherization

e Health and Environment

e Rain Gardens, Rain Barrels and Storm water Management
These themes were chosen through interactions with partner organizations who were researching
similar programs and outreach objectives and from major resident concerns that the team observed
during community meetings in the Morningside neighborhood.

In addition to the workshops, the project team also held an open community event at the
Demonstration House (the Community-Q) to kick off the workshop series. The purpose of this event was
to introduce the team members, explain the scope of project, and to encourage participation in the
following workshop series.

Surveys were distributed to participants at the Community-Q and at each of the workshops.
They were designed to:

e Gauge general areas of concern within the community

e Gauge participants’ knowledge level of each workshop topic

e Identify knowledge gaps regarding workshop topics

e Identify gaps between residents’ concerns and available services

e Determine level of interest and/or concern regarding resource use reduction
Following the completion of the workshop series, a survey was also mailed to participants of the home

weatherization workshop to determine which materials they successfully installed.
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To encourage increased participation in the workshops and sustainable behavior at home,
giveaways were provided to all attendees. The items were used to supplement educational information
provided at each workshop and to provide a tangible, hands-on example representing various principles
of environmental stewardship. Careful consideration was given to choose items that would best
represent the sustainability principles represented by each workshop. All items provided to workshop
participants were either sourced from local vendors or from participating non-profit organizations.

To further incentivize participation in workshops and create a sense of community, dinner was
provided at all SUN Project workshops. When possible, the team utilized local vendors in order to
contribute to the local economy of the Morningside community, as well as provide an outlet for local
businesses to market their services to the community. Local eatery A & J Yummies catered the
Community-Q event. Food for all other workshops was purchased from Mama Rosa’s Pizzeria nearby on
the commercial corridor of Mack Avenue. Food was served with biodegradable plates, cups, and utensils
from Green Safe Products, a Detroit-based business. Green Safe flyers explaining these products were
available to workshop participants, and they drew significant interest from guests. Guests were also
requested to dispose of pop cans and water bottles in the recycling bins in the Demonstration House
kitchen, which further reinforced some of the lessons from the workshops.

A final event, a community cleanup, was held on October 30, 2010, in conjunction with the
Wayne County Department of Environment C.L.E.A.N. Program. This date was purposely aligned with
the Morningside Community organized cleanup day as well. Organization members, the project team
members, and volunteers picked up litter and several illegal dump sites in and near the target
neighborhood. The team was able to produce a visible change in the neighborhood as well as
demonstrate how a particular community assistance program, Wayne County C.L.E.A.N., works to assist
residents.

In this section, the workshop series and additional events are discussed as well as the
evaluation of each workshop. The project team also evaluated the effectiveness of the overall approach
to implementing the workshop series. For each workshop, the team offered five primary parts: 1) a
general description of the event, 2) a description of the giveaways participants received at the event, 3)
a statement of how many people participated, 4) an overall evaluation of the success of each workshop,
and 5) a summary of the results of the surveys taken at each workshop and a discussion of how they can
inform future urban environmental education programs. The teams also described and evaluated the

Community-Q event and the community cleanup. Transcribed notes of the presentations and discussion
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from each workshop can be found in Appendix E, and survey forms can be found in Appendix B. Table 1

summarizes the workshop topics, speakers, and giveaways, which are described more fully in the text.

Table 1. Summary of the summer 2010 workshop series held at the Demonstration House.

Detroit SUN Project Workshop Summary

and Storm water

Management

Event Title Date Presenter Giveaways
Recycling, lllegal Dumping, 20-Jul-10 | Patrick Cullen (Wayne County); Al | Reusable bags
and City Services Jordan (City of Detroit
Department of Public Works);
Lauren Cooper (Recycle Here!)
Water Use Efficiency and 27-Jul-10 | Patrick Cullen (Wayne County); Faucet aerators,
Responsibility Melissa Damaschke (Sierra Club) metal water bottles
Home Weatherization 3-Aug-10 | Andrea Fleming (WARM Training | Weatherization kits
Center), Tiffany Curry and Greg
Garland (DTE)
Health and Environment 10-Aug-10 | Lisa Richter (Earthworks Urban Surplus items from
Farm); Lara Zador and Emily previous workshops
Kreger (Wayne State Medical
School)
Rain Gardens, Rain Barrels, 17-Aug- 10 | Melissa Damaschke (Sierra Club) Rain barrels

Description and Evaluation of Each Event

Community-Q

General description

The Community-Q gathering served as a kick-off event for the summer workshop series and as a

way of introducing the team, the project, and the Demonstration House to community members.

Participants were invited to the Demonstration House to share a meal, meet the team members, voice

their concerns, and learn about the project’s upcoming events. Prior to this event, the team attempted

to personally contact each resident of the target area by knocking on doors. The team also distributed
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brochures outlining the project and invited them to the Community-Q event. Many people who
attended the Community-Q also attended subsequent workshops.
Giveaways

No giveaways were distributed at the Community-Q. However, participants were invited to take
project brochures describing upcoming events. A meal was also provided.
Participation

Because of the casual nature of this event, it was difficult to determine exact number of
participants. However, the team estimated there to be about 30 adults. Thirteen people filled out
surveys, and about 26 signed the guest book. There were many children playing in the yard throughout
the event.

Overall evaluation

The project team considers the event a success, because it attracted approximately 30
community members. The team discussed with the attendees the opportunities that the workshop
series would afford them and general community issues. The team also involved local businesses in the
event. One of the eventual workshop presenters also attended and was able to interact with residents
even before the workshop series began. The team was quite satisfied with the attendance, and team
members were able to speak personally with every attendee. Along with the familiar setting of the
demonstration house, this helped create a friendly, personal environment in which to communicate
about the project and get to know residents.

Survey results

The aim of the Community-Q survey was to gather some basic information about the target
community and begin identifying its concerns and interests regarding the project’s themes. Several
questions asked basic demographic data (street of residence, number of household members,
employment level, whether homes were owned or rented). Others focused on what respondents
perceived as the most important issues their community faced.

Blight was a major concern among those completing surveys at the Community-Q. When
residents were asked what they thought was the biggest problem facing their neighborhood, five of 12
responses were related to blight and/or vacant property. When asked what they would like to see
changed in their neighborhood, six of 12 responses were related to blight and/or vacant property. A
more focused question listed items that residents might like to see in their neighborhood. The three
items relating to urban blight were checked by 8-11 of the 12 people who responded to those questions.

Vacant lots and homes that are not cared for become unsightly with time, and are easy targets for
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vandalism, theft, and illegal dumping. The survey results surrounding this issue are perhaps not
surprising, given that the team identified 28 of the 155 houses in the neighborhood as being vacant, six
of which looked uninhabitable, and that 23 of the 206 lots were vacant.
Recycling, lllegal Dumping, and City Services Workshop
General description

The goal of this workshop was to connect participants with existing city services regarding
recycling, illegal dumping, and waste disposal. Information about city waste services was provided to
participants by Alfred Jordan, Director of the City of Detroit Department of Public Works, and Patrick
Cullen from the Wayne County Department of Environment. Recycling information was provided by
Lauren Cooper of Recycle Here!, a Detroit organization that provides recycling drop-off services and
related education programs. These presenters brought large-scale perspective to the waste disposal
issues in Detroit, while hearing the concerns of residents. They discussed proper waste disposal, which
materials can be recycled where, and the current capabilities of the City and County’s waste disposal
mechanisms. They also talked about ways to discourage illegal dumping in neighborhoods.
Giveaways

To discourage the use of plastic bags and to promote the use of recycled materials, reusable
tote bags made of recycled materials were provided to attendees. Annually, Americans dispose of
approximately 100 billion polyethylene plastic bags (World Watch Institute, 2010). Plastic bags discarded
in the local environment can end up clogging sewers or becoming entangled in trees or fences. Sewers
clogged by plastic bags prevent storm water runoff and raw sewage from entering proper sanitary
treatment pathways, resulting in unhealthy conditions and increased maintenance costs. Further, bags
that become entangled in trees and fences can pose an additional threat to the health of pets and
wildlife. Using reusable bags can also act a daily reminder to encourage people to think about the
materials they use and what they can reuse or recycle.
Participation

Six people attended the Recycling, lllegal Dumping, and City Services Workshop. Although the
number was small, the team was pleased with the turnout for this first workshop and with the level of
engagement of the participants. They eagerly asked questions of the speakers and discussed ideas and
issues with each other.
Overall evaluation

The presentation at the workshop by Department of Public Works (DPW) director Alfred Jordan

was a significant and particularly successful aspect of this workshop. This allowed for genuine
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interaction between residents and DPW. It represented a rare opportunity for community members to
express frustrations and limitations of the city department to provide continued service while operating
on a decreasing budget, as well as issues such as illegal dumping. Because only part of the target area is
in the City of Detroit’s curbside recycling pilot project, this workshop was also an excellent venue for
neighbors to share knowledge and experience with each other and the guest speakers about recycling.
Survey results

We collected six surveys at the Recycling, lllegal Dumping, and City Services workshop. All
respondents said they were concerned about litter and illegal dump sites in their neighborhood, but
only one responded explicitly that they were aware of services to help clean up illegal dump sites. Four
reported that they engage in picking up litter and/or cleaning up dump sites. Four of six respondents
reported that at the end of the workshop they knew how to get dump sites in their neighborhood
cleaned up. Though the number of surveys was small, this may indicate a knowledge gap among
residents regarding how to deal with illegal dumping in their neighborhoods, and that the simple
provision of information can help address it. It seems that residents are concerned about this issue, and
some are trying to address it themselves, but they need information to connect to existing services to
assist them in their efforts.

Half of respondents reported that they recycle; two participated in curbside recycling and one at
drop-off locations. The half that did not recycle said they do not recycle because they do not know how
or where to do it. After the hearing from presenters, four felt that they had learned more about
recycling opportunities and four planned to recycle more in the future. Similar to illegal dumping, it
seems a lack of information limits recycling among this group.

Water Use Efficiency and Responsibility Workshop
General description

The goal of this workshop was to provide hands-on instruction to workshop participants to
reduce residential water consumption. A secondary goal of this workshop was to provide an opportunity
to encourage dialogue between local residents and the Sierra Club, a national non-profit organization
dedicated to grassroots environmental action with a Michigan branch. The presenters were Melissa
Damaschke of the Sierra Club and Patrick Cullen of the Wayne County Department of Environment.
Cullen discussed water treatment and how to properly dispose of household pollutants to reduce
downstream water pollution. Damaschke then led the group through the demonstration house to show

simple ways to conserve water in the home.
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Giveaways

To promote the principles of efficient water use and waste reduction, one low-flow water faucet
aerator (1.5 gal/min) and one reusable aluminum water bottle was provided to each workshop
participant. According to the American Water Works Association, the average residential customer uses
approximately 69.3 gallons/day (Detroit Water and Sewerage Department, 2009). By installing just one
low-flow aerator in each of the project area’s homes, the team estimated that water consumption could
be significantly reduced, resulting in low to moderate savings on water bills. Additionally, based on the
EPA’s estimates, approximately 100 million kWh/yr of electricity would be saved if one out of every 100
American homes were retrofitted with water-efficient fixtures (Natural Resources Defense Council,
2009).

In 2005, approximately two million tons of plastic water bottles ended up in landfills instead of
being recycled (Natural Resources Defense Council, 2005). By distributing reusable aluminum water
bottles to the workshop participants, the team aimed to promote the principle of waste reduction by
discouraging the purchase of bottled water. Bottled water is problematic on two levels: the plastic
containers contribute considerably to waste production, and the production and transportation of
bottled water create significant amounts of greenhouse gases (GHGs). By promoting behavior changes
that lead to the reduced consumption of bottled water, the team further aimed to reduce GHG
emissions into the atmosphere.

Participation

Although only five people attended this workshop, those that attended seemed particularly
engaged with the topic, asking questions and discussing previous and future efforts to conserve water at
home.

Overall evaluation

This workshop made very successful use of the Demonstration House, as participants were able
to see where and how to implement water conservation strategies in their homes. Also, this was a
particularly important environmental discussion because of Detroit’s location, situated in the Great
Lakes region and on a waterway connected to two of those lakes. Though the group was small, the
advantage of a low number of participants is personal attention on the part of the presenter. This group
in particular asked many questions, and the workshop took the form of a friendly conversation rather
than a presentation. Participants seemed to appreciate the interactive and hands-on style of this

workshop.
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Survey results

Four surveys were collected at the Water Use Efficiency and Responsibility workshop.
Interestingly, three of the four respondents reported that they had bought a more water-efficient
appliance or toilet in order to save water or money in the past. At least for these participants, saving
money on water bills by reducing water consumption was important enough to buy a new appliance. In
fact, all participants responded that they were interested in buying additional water-efficient appliances
(only two had heard of the ENERGY-STAR label), but two said they did not have enough money and one
did not know how to purchase one.

Regarding water quality, two respondents replied that they did not know how to dispose of
toxic chemicals, such as motor oil, paint, and paint thinner. When asked if they knew how to properly
dispose of unused medicine, only one person responded “Yes.” Though four surveys cannot be extended
to a whole neighborhood, there may be some knowledge gaps concerning choosing water-efficient
appliances and how to properly dispose of hazardous materials.

Home Weatherization Workshop
General description

The goals of this workshop were to provide participants with a basic weatherization kit and to
facilitate a demonstration of the proper installation techniques for each item in the kit, as well as to
share ideas about other energy-saving measures at home. The WARM Training Center was the partner
organization and provided the necessary materials. Prior to receiving a kit, participants heard a home
energy efficiency presentation from Andrea Fleming of the WARM Training Center. She offered many
ways to save energy (both electricity and gas) and lower energy bills. Two representatives from Detroit
Edison (DTE), Greg Garland and Tiffany Curry, also spoke briefly about the free home weatherization
program currently available from DTE. Following the presentations, participants were able to walk
through the Demonstration House to see several weatherization materials installed and to receive their
kits.

Giveaways

To promote energy efficiency and reduce the economic burden of increasing energy rates,
participants were provided with home weatherization kits donated by the WARM Training Center. The
kit consisted of a door sweep, two compact fluorescent bulbs (14 and 19 watts), rope caulking, weather
stripping for doors, two plastic window kits (50 by 80 inches, clear plastic), tape for window cracks, and
socket sealers for electrical outlets. In total, 22 weatherization kits were distributed to workshop

participants.
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Participation

Twenty-two people attended the Home Weatherization Workshop. Attendance at this workshop
was quite high, largely because, unlike the previous workshops, it had been advertised through the
Morningside Community Organization’s e-blast. Many organization members from outside the target
area attended the workshop.

Overall evaluation

The Demonstration House was especially important to the success of this workshop. The
materials that the project team installed in the house and the displays that the team constructed
showed how the weatherization materials functioned and how they should be installed. The team
believed that the hands-on and practical nature of this workshop, in addition to the presenter’s lively
and interactive style, made this workshop very successful.

Workshop survey results

Sixteen surveys were collected at the Home Weatherization Workshop. Nine participants
expressed that their electricity bills were too high, and 10 participants said they felt their gas bills were
too high during winter. In fact, reported monthly expenditures on gas ranged from less than
$100/month to S600/month in winter. The range for electricity bills was reported as $25/month to
$289/month. Ten reported their homes feeling cold and drafty in the winter. Even with a small number
of surveys, this shows there is a clear need for improving home energy efficiency in this neighborhood.
However, a gap may exist between people that need such services and those that provide them. For
example, DTE provides free weatherization kits to customers who fill out a questionnaire online, but 14
of 16 participants did not know about the program.

Actions already taken by a majority of participants may indicate true interest in improving home
energy efficiency. Eight respondents said they had done quick, inexpensive things to weatherize their
homes, and three had invested more substantial time and money in home weatherization. Only one
respondent said his home did not need to be weatherized.

Follow-up survey results

In October 2010, the SUN Project team mailed a follow-up survey to the participants that
attended the Home Weatherization Workshop who also reside within the original target area. The intent
was to learn whether the weatherization kits distributed at the workshop had been installed, and
specifically which items had been installed. Only five of over twenty surveys sent were returned.

Everyone who returned a survey reported having installed the CFL bulbs. Each kit contained only

two bulbs, but respondents reported that they had installed from two to 16 bulbs, indicating the
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purchase of extra bulbs. Three of the five respondents installed items other than CFLs, although one of
these installed only light switch insulators beyond the new bulbs. Four of the five respondents reported
that after the workshop they are more aware of their energy and resource use. Three reported that they
now feel more in control of their resource use, though two people qualified their answer as “somewhat”
and “just a little bit...” This might indicate that even with new information and weatherization materials,
people feel they can only control so much, or that having new information does not necessarily mean
actions can/will be taken with that information.

A question at the end of the survey asked participants what else they needed to continue to
improve their energy efficiency. The most common answers circled were “money” (four of five people)
and “information” (three of five people). Only one person circled “incentives” and one “time”; two
circled “expertise”. While this information comes from only five surveys, it points to the largest barriers
people in such communities have in taking control of their resource use. Similar gathering of information
on a wider scale could help inform the creation of programs/policies intended to reduce resource use.

Another question, perhaps the most important question on the survey, asked if participants had
changed any behaviors because of something they learned at a workshop. Three of five respondents
circled “yes,” and described briefly the change they made, including simple behaviors such as
remembering to turn off lights when leaving a room. As one of the goals of the project was to increase
awareness about resource use, and recognizing the challenges in achieving behavior change, that even a
small number of people have implemented a change in their lives makes this workshop successful.
Health and Environment Workshop
General Description

The goals of this workshop were to provide free health information to workshop participants
and to provide an opportunity for participants to learn about local urban farming practices in the city of
Detroit. Lisa Richter from the Capuchin Soup Kitchen Earthworks Urban Farm explored the link between
the urban environment, food availability, and human health. Several medical students from Wayne State
University were also present to discuss related health issues.

Giveaways

Due to a surplus of giveaways from previous workshops, the project team chose to provide

attendees of this workshop with items leftover from the previous workshops. Iltems provided for this

event included the reusable tote bags and aluminum water bottles.
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Participation

Four people attended the Health and Environment Workshop. The low attendance can be
partially attributed to a time conflict with the Morningside Community Organization’s monthly meeting
that evening. Many potential participants (i.e. those from the week before) chose to attend the
community meeting instead of the workshop.
Overall evaluation

The team does not consider this workshop to be as successful as the others in the series. In
addition to the relatively low attendance, the presenters’ content did not fully match what the team had
intended for the workshop. This may have been prevented by increased communication between the
team and presenters before the workshop. In spite of this, participants did learn about several resources
available for getting involved in community gardens and urban agriculture, such as the Garden Resource
Program offered by Earthworks Urban Farm, and they seemed inspired to further explore gardening.
Survey results

Four surveys were collected from this workshop. When asked where participants bought
groceries, all responded that they shopped at stores with produce sections. This may indicate that
access to fresh food is not as much a concern in the target area as in other areas of the city. However,
one participant responded that “I go to suburbs because of better/healthier food sold.” It’s important to
note that this could be referring to a nearby grocery store because proximity to a suburban community
only just across the nearest avenue. Also, none of the participants reported having gardens.

Two survey questions inquired about participants’ purchasing of organic and locally grown food.
Two responses pointed to the lack of availability of such foods, and one mentioned higher cost. With
such a small number of responses and no specific store locations, it is impossible to tell if the access to
local and organic foods is lower in this neighborhood relative to others. One person reported that they
never thought to buy local food, and another that they buy organic food because “it’s supposed to be
healthier,” and yet another said they do not buy organic food because they “... don’t really know if it is

|II

organic!!” Although small in number, the varied responses points to the confusion people have
surrounding the food they eat. It may indicate that this community could benefit from information
about these topics in order to make more informed food choices.

Two other questions focused on vacant land. Only one person indicated that vacant properties
were bad for their health, saying “mental health —it’s depressing and ugly,” highlighting an important

component of environmental health that the workshop did not touch on. All four participants reported

they would like to see vacant lots used as community gardens, among other varied responses.
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Rain Gardens, Rain Barrels, and Storm Water Management Workshop
General description

The goal of this workshop was to educate participants on the economic and environmental
benefits of rain barrels and their positive impacts on the local combined sewer system. The Sierra Club’s
Melissa Damaschke returned to discuss the function of rain barrels, rain gardens, and to help
participants build their own rain barrels to take home.
Giveaways

To promote the principles of water conservation, storm water management, and energy
efficiency, the project team provided the materials for each participant to build a rain barrel. Twenty-
five 55-gallon plastic drums were sourced from two private vendors found on Craigslist, and 22 were
given away at the workshop. The Southeast Michigan Chapter of the Sierra Club provided additional
hardware including debris screens, brass faucet outlets, Teflon plumber’s tape, and waterproof caulk.

According to the EPA, approximately 40% of total household water use during the summer
months comes from watering a lawn and/or garden (EPA, 2009). Each barrel, if properly installed could
divert over 600 gallons of water from a 1000 ft* roof with one inch of rain. Southeast Michigan averaged
34.12 inches of precipitation in 2009 (Deedler, 2009). It is estimated by the Environmental Protection
Agency that rain barrels will save homeowners at least 1300 gallons of water during peak summer
months (EPA, 2010).
Participation

The Rain Gardens, Rain Barrels, and Storm Water Management Workshop attracted 21 people.
Attendance at this workshop was quite high, again resulting from an advertisement through the
Morningside Community Organization’s e-blast and significant local interest in gardening.
Overall evaluation

This workshop was also considered very successful by the team. Not only was attendance
relatively high, but it was an exciting hands-on learning experience for participants. Participants made
the barrels together in a group, and were able to see exactly how and where to install them on their
own properties using the Demonstration House as an example. The Demonstration House proved very
useful also for this workshop, since it was a great visual aid in discussing the placement and functioning
of rain barrels and rain gardens, and in discussing residential runoff. From talking with participants at
the workshop and hearing immediate positive feedback, the team feels they provided a very practical

and rewarding learning experience for participants.
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Survey results

Sixteen surveys were returned at this workshop. Respondents reported that their water bills
ranged from $21/month to $119/month. Nine people thought their bills were too high, yet only four had
done something to conserve water in their homes or yards. The project team could only speculate on
the reasons for this, and with such small numbers it is difficult to make generalizations about the gap
between perceived high bills and taking action. Two people said they had previously used a rain barrel in
their yards and none had ever made a rain garden (but 10 people knew of them). Six of the 16
respondents said they had heard of Combined Sewage Overflow in Detroit. It is possible that practical,
implementable information could help turn this group’s desire to lower water bills into actions to
conserve water.
Morningside Clean-up
General description

On October 30, 2010, the team held a community cleanup in conjunction with the Wayne
County Department of Environment C.L.E.A.N. Program and a cleanup event organized by the
Morningside Community Organization. Organization members, the SUN Project team, and other
volunteers picked up litter and removed several illegal dump sites in and near the target neighborhood.
The SUN Project team provided coffee, apple cider, and donuts as well as a pickup truck rented from the
University of Michigan. The Morningside Community Organization provided bags and gloves, and
participants shared tools, vehicles, and other equipment. The C.L.E.A.N. program provided a large
dumpster and disposal service.
Giveaways

No giveaways were provided at the community cleanup event.
Participation

Approximately 10 people (not counting SUN Project team members) helped with the community
cleanup. Some of these volunteered because of the SUN Project’s invitation, and others responded to
advertisements from the Morningside Community Organization. Various volunteers contributed tools,
gloves, and bags, and one person brought a truck.
Overall evaluation

The cleanup was successful in the sense that it produced a visible change in the community’s
landscape. Because of limited time, volunteers, and dumpster space, the project team was only able to
fully eliminate two dump sites in Morningside, and made progress on part of a mostly vacant street just

outside the project area. With about 10 people and three hours, a total of 5,420 lbs of waste was
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removed from the community. This figure was calculated by Wayne County after removing and weighing
the filled waste hauler from site. Most importantly, the event demonstrated that community cleanups
are very doable through the Wayne County C.L.E.A.N. program, and given enough volunteers.

Overall Evaluation of Project Events

The purpose of holding this workshop series in the target area was to fill knowledge gaps
regarding urban environmental issues. The project goal was to provide resources and knowledge in
order for people to meet their own environmental needs, to increase awareness about resource use, to
conserve resources and reduce utility expenditures, and to put people in contact with services and
programs that can help meet environmental needs. In total, approximately 54 people attended at least
one SUN Project event at the Demonstration House during the summer. This is from approximately 157
households within the project target area, and includes at least 25 participants from outside the target
area. Eight speakers from seven organizations shared their knowledge with participants, and numerous
giveaways facilitated participants’ adoption of sustainable behavior and home energy-efficiency.

Overall, the team considered the Detroit SUN Project events a success at meeting the project’s
primary objectives as an urban environmental education program:

1. Identify environmental needs and knowledge gaps in a low-income area of Detroit. Though
not statistically significant, survey results collected from individual project events generally were able to
identify knowledge gaps (or potential knowledge gaps) in terms of basic terminology, environmental
best practices in the urban residential context, sustainability principles, and access to local financial and
informational resources. Survey results also provided an instant feedback mechanism for improving the
quality and presentation of information at future workshop events.

2. Give people resources and knowledge in order to meet their own environmental needs.
Participants heard presentations from local organizations and city representatives about several
important urban environmental issues, and were able to interact extensively with presenters directly to
ask questions and further clarify new information. They were also given free materials (e.g.
weatherization kits, rain barrels) to begin implementing new knowledge immediately in their own
homes. Lastly, showing participants how to implement strategies for resource conservation with the
Demonstration House made transferring new knowledge to participants’ own homes easier.

3. Increase awareness about resource use to conserve resources and cut utility costs. Learning
new information regarding workshop topics and interacting with presenters showed participants how
they could take better control of their resource use in simple ways, which could benefit them

economically as well as decrease their impact on the local environment.
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4. Put people in contact with services and programs that can help meet environmental needs.
Residents who participated in project events were able to interact directly with representatives from
local organizations and city officials who informed them of available services and programs related to

each of the workshop topics.

Communication with Target Area Residents

Introduction

Communication with residents of the target area was an essential part of this project. It was
essential to not only inform the target audience about the project, but to use the appropriate means
and language to pique interest and encourage participation. During the planning phase, the project
team discussed the best avenues for communicating with community leaders and partner organizations.
The team determined that using multiple approaches would best ensure effective communication with
the target area.

Introducing the project personally was agreed upon as the best method to attract high
participation levels. The team needed ways to inform residents about the project that would provide
opportunities for this. The team also did not know how prevalent Internet access and usage was in
households within the target area, and so could not rely too heavily on online modes of communication.
Ultimately, the following modes of communication were used to inform people about the project and to
provide reminders of project events: distributing informational flyers and brochures door-to-door,
signage on the demonstration house, verbal reiteration at every event or workshop, phone calls, e-
mails, a project website, and announcements via Facebook. Below is a discussion of the usefulness and
challenges of each approach in the context of this project.

Distribution of Flyers and Brochures

The SUN Project team’s primary method of contacting target area residents about the project
and events was by leaving flyers at their houses. Distributing flyers to each home individually was
determined to be the simplest and most direct way to ensure that each household was informed about
project events and how to contact the team for further information. It also provided the opportunity to
meet residents and introduce the project to them personally. The project team thought this essential to
building community support and interest in the project.

Flyers were distributed several days to a week before the subsequent event to all the occupied
houses in the target area. In preparation for the Community-Q, the team distributed flyers a few days in

advance to all the occupied houses in the target area. This first round of canvassing prior to the
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Community-Q included the distribution of an introductory brochure along with the flyer announcing the
event (see Appendix F, Figure 26 and Figure 27). This brochure explained the message and purpose of
the SUN Project, described the events and workshops, provided a calendar of events, identified partner
organizations, and provided contact and website information. On this first day of canvassing in the
target area, the team attempted to personally make contact with each household in order to introduce
the project and extend a personal invitation. Most people were friendly, if a bit wary, but many
expressed genuine interest. Having learned fairly quickly that the most effective way to start
conversation about the project was not by mentioning energy efficiency or saving money on utility bills,
the team decided to launch a more effective introduction to the project by inviting the residents to a
barbeque. While the team distributed flyers at each occupied house prior to all other events, they did
not pursue conversation with residents at their homes after the initial canvassing.

This mode of communication presented a few challenges. First, significant manpower was
required to place a flyer at each house in the target area. Secondly, and more importantly, houses in the
target area had with flyers and advertisements from various sources, many still on the exterior of the
property. Several houses had signs saying “Post no bills” and others had large piles of flyers that had
never been picked up. Clearly this method of communication is already very common and could be
viewed negatively or ignored by residents in this area.

As the summer progressed and the team spent more time at the Demonstration House and
noticed several groups of people going door-to-door and leaving flyers. While posting flyers for one of
the workshop events, a team member was approached by an individual claiming to represent a local
green energy company. He told her that signing up for the company’s bill-paying service would
significantly reduce energy costs. Skeptical of the representative’s motives, she questioned the man
about the details of the service he was offering. When questioned, the man could not provide details
about the service and proceeded to end the conversation. Events such as these highlight the importance
of offering educational opportunities to increase awareness and prevent fraudulent organizations from
taking advantage of residents. Because of the number and dubious quality of some door-to-door
initiatives, the team understandably found some residents wary of canvassers. This problem indicates a
communication challenge that must be overcome by any legitimate project in a neighborhood like this.
Phone Calls

The SUN Project team found that personal phone calls were helpful in reminding residents to
attend the workshops. With each visit to the Demonstration House, visitors were reminded of upcoming

events and encouraged to sign up with their email addresses and phone numbers. The phone number
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provided proved to be a useful way to contact residents. Phone calls reminding them of the events that
they had signed up to participate in were placed either the day before or the day of the event.
Reminders were simple, friendly, and brief. A verbal mention of the topic, any giveaways, and that
refreshments would be provided was included.

The SUN Project also received multiple phone calls from community members. Some residents
called to ask about workshops, for other information about the project or resources, and to register for
additional workshops.

Internet and E-mail

Information about the Detroit SUN Project was compiled on the website,
www.detroitsunproject.org. The site contains basic information about the workshop topics, a calendar
of events, a blog detailing the highlights of each event, photo albums, links to useful resources and
partner organizations, team contact information, and team member information. In addition to the
website, the team created a Facebook group through which events, photos, and updates could be
posted. Prior to the Home Weatherization workshop, the Health and Environment Workshop, and the
Rain Gardens, Rain Barrels and Storm water Management Workshop, an e-mailed announcement was
sent over the Morningside Community Organization’s e-mail list inviting the wider Morningside
community to attend.

Most of the participants did not list e-mail addresses when giving us their contact information.
Thus, the team did not pursue e-mail as a primary way of advertising workshops and other events. E-
mail reminders were sent out for each event to those who did provide e-mail addresses, however. The
Morningside Community Organization’s e-blast announcements did succeed in bringing in additional
participants to the later workshops. However, none of these residents lived in the target area and may
represent a subsection of Morningside that uses e-mail for communication more frequently.

No direct inquires to participants about their Internet access or computer skill levels were made,
so it is unclear if the project website was useful to participants. However, the team did notice a
substantial increase in the number of hits the site received the day after flyers were first distributed in
the neighborhood and brochures were handed out in person. This suggests that a significant number of
households in the target neighborhood do have Internet access and were able to look up the website to
read more about the project. Regardless of the use within the specific target area, the content on the
website was intended to provide useful information for all Detroit residents and other organizations

with similar goals.
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The SUN project’s Facebook group attracted 246 members (as of March 20, 2011). However, the
majority of those appeared to be friends, family members, and colleagues of the SUN Project team
members and people active in Detroit area non-profits. Very few of those participating in the workshops
or other events joined the Facebook group.

Communication among participants

While originally intending to focus the project on the narrowly-defined target area, the project
team discovered throughout the course of the project that this was not always practical. Although the
workshop location was centered in the target neighborhood and the project team only distributed flyers
to the target neighborhood, the project attracted a number of participants from other parts of
Morningside and some from elsewhere in the city. Even though the target area did not always produce a
lot of participants, some target area residents were enthusiastic about the workshop series, and they
brought friends and family who were often from other parts of the city. When the team realized that the
participants’ social networks did not seem to correspond much with their neighborhood the team
encouraged communication of the project’s themes through these social networks.

Because supplies and funding were limited, and because the team did not know what
participation level to expect at the outset of the programming, the team was unsure if it was possible to
extend the invitation to the entire Morningside community. However, after completing the first few
workshops, it was determined that the resources would in fact allow us to invite the broader community
(through the Morningside Community Organization’s e-blast newsletter) due to relatively low
participation numbers within the target area. Although expanding this invitation to participate to the
broader community was a deviation from original plans to serve the targeted area, the team decided
that expanding the educational impact of the program superseded the concept of concentrating efforts
on a small target area. The team did not have trouble accommodating the additional workshop
attendees. In fact, this allowed for maximum distribution of educational materials (i.e. weatherization
kits, rain barrels, etc.). Additionally, the Morningside community uses a bulk e-mail system which allows
for rapid and widespread communication among participating residents. Following the announcement
of the Detroit SUN project through this e-mail system, the last workshop quickly filled up via phone and
e-mail communication. This allowed the team to discuss the message of the project with a larger
audience, even if they did not participate in the entire program.

Booklet Publication

The results from the workshop surveys indicated a need for increased access to educational

opportunities involving resource conservation and other environmental topics. Understanding the
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limitations of providing information in a Web-based format, as well as the short-term nature of the
workshop series, the team chose to create an educational booklet to compile the findings, resources,
and educational elements for distribution to interested community groups and individuals.*? The
booklet is essentially a synthesis of information learned in the workshops, put into an easily readable
format. It also includes contact information for local services and organizations that can help residents
meet their resource conservation needs. While the resource conservation tips are applicable to any city,
the resources and contact information are Detroit-specific. It is meant to help people continue to
implement what was learned in the workshops, and to serve as a template that any organization could
make specific to their location.

The booklet consists of eight different sections. Section 1 contains the Introduction which
provides a brief explanation of the expression “sustainable urban neighborhoods” and uses a Venn-
diagram to represent visually the intersection of the three principles that define sustainability
(Economics, the Environment, and Social Equality). Section 2 gives a brief explanation of the purpose of
the information presented in the booklet and provides a list of symbols used throughout the booklet.
Sections 3 through 7 are broken down further by the topics that were presented in the workshops.
These include: Recycling-lllegal Dumping-City Services, Home Energy Efficiency and Weatherization,
Water Conservation in the Home, Water Resource Management, and Human Health and the
Environment. Every section contains a brief introduction with resource conservation facts, which is
followed by a list of tips for conserving resources. Each section also includes a list of local services and
organizations with associated contact information. Local organizations listed in these sections include
those that participated in the workshops and other organizations identified through additional research
efforts. The final section of the booklet contains a list of additional local resources for topics that are
connected to, but that were not overtly discussed, in the workshops. These topics include:

environmental justice, environmental enforcement, and resource recovery.

2 An example of the difficulty with existing online resources via Michigan state websites: both the Department of Human
Services (DHS) and the Department of Energy, Labor and Economic Growth (DELEG) contain information in on their websites
about Michigan’s energy assistance programs, yet the DHS website (Michigan Department of Human Services, 2011b) seems
visually outdated and difficult to navigate. Finding general information about eligibility and how to apply to the programs is not
intuitive and requires a concentrated effort to navigate the websites. The DELEG website (Michigan Department of Energy,
Labor & Economic Growth, 2011) contains much more information yet is still a bit overwhelming visually. In comparison to
informative, user-friendly federal energy assistance program websites, the Michigan websites seem sub-par, adding to the
difficulty of accessing and understanding information about residential energy assistance programs.
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Demonstration House Energy Analysis

Introduction

As an additional component of the project, the team performed an energy consumption analysis
on the Demonstration House. The goal of this analysis was to calculate the economic and environmental
benefits of various levels of appliance upgrades and weatherization techniques to reduce resource
consumption. This included weatherization materials similar to the types distributed at the
Weatherization workshop, and more efficient weatherization materials and appliances. In order to
calculate these benefits the team contacted the local utility company, DTE Energy, and requested
historical energy use data for the Demonstration House and for the target area. However, as attempts to
gather this data from DTE and other sources proved unsuccessful, the team instead opted to utilize an
existing Web-based program to calculate hypothetical energy use outcomes.

Home Energy Saver Program

Using Lawrence Berkeley National Laboratory’s (LBNL) Web-based Home Energy Saver (HES)
program, the team calculated the economic and environmental benefits of installing selected
weatherization upgrades and energy-efficient appliances in the Demonstration House. This program was
created by the LBNL for the US Department of Energy to serve as an educational tool for homeowners
and renters to reduce energy use in residential homes. The program calculates estimated energy
consumption and dollar savings from installing selected home weatherization and energy-efficient
appliance upgrades. Benefits are calculated in terms of avoided CO, emissions (lbs) and savings of
electricity (kwh), natural gas (therms), and money (dollars).

The HES program was chosen because its objectives aligned well with the project goals. The HES
program’s objectives are as follows: 1) “Cost-Effective National Energy Policy,” 2) “Maximal Consumer
Benefits”, 3) “Widespread Applicability”, 4) “Objectivity & State-of-the-Art Energy Modeling,” 5)
“Transparency of Assumptions,” 6) “Use of Latest Internet Technology,” and 7) “Ease of Use” (DOE,
1999). The program also averages nearly 900,000-hits per year, and has received numerous awards and
extensive national media coverage. Additional information pertaining to the models used in the HES
program can be found in "Home Energy Saver: Documentation of Calculation Methodology, Input Data,
and Infrastructure" (Mills et al., 2007).

Demonstration House Energy Analysis

The HES program offers two levels of analysis, a basic level and a more-detailed level. The team

chose the basic level for the home energy analysis since the more detailed level required professional

knowledge outside the scope of the expertise regarding the specific building materials used in the
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construction of the home. Demonstration House characteristics used in the model can be found in
Appendix G. The team entered the Demonstration House’s characteristics into the program and ran
several analyses to test the program’s sensitivity to changes in age and number of home occupants. For
each test analysis, parameters were changed to reflect different configurations of individuals living in
the Demonstration House. Test results indicated that the models were not overly sensitive to minor
changes in the number or age of people living in the home, so the team decided to model the analysis
on the energy consumption patterns of a family of four people (one child (0-5 years), one child (6-13
years), and two adults (14-64 years)).

In order to compare the costs and benefits of the program’s home weatherization and energy-
efficient appliance upgrades, weatherization and appliance upgrades were selected based on three
different payback periods (5-, 10-, and 20-years). The selection of three different payback periods
allowed for increased flexibility in using the results from the analysis for developing future policy
recommendations. Policies targeting renters may incentivize upgrades in the 5-year category while
policies targeting homeowners may incentivize upgrades in the 10- or 20-year category. Figure 28

identifies the upgrades included in each of the three payback periods.
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Upgrade Options and Payback Times (Years)

1. Compact Fluorescent Light Bulb's (2)

2. Gas Clothes Dryer (2)

3. Basement Wall Insulation (2)

4. Energy Star-rated Clothes Washer (3)

5-year or less payback

5. Energy Star-rated Gas Furnace (3)

6. Attic Insulation (4)

10-year or less payback

7. Energy Star-rated Water Heater (5)

20-year or less payback

8. Energy Star-labeled Thermostat (5)

9. Air Sealing - 25% reduction in air leakage (10)

10. Energy Efficient Refrigerator (11)

11. Wall Cavity Insulation (19)

12. Low U-value Windows (20)

Figure 28. Home energy efficiency upgrades for payback periods of 5-, 10-, and 20-years.

Results

Estimated savings in terms of electricity (kWh), natural gas (therms), money (dollars), and
avoided CO, emissions (lbs) are summarized in Table 2, Appendix H. Overall, results from the HES
analysis indicated a range of annual dollar savings from $945 to $1,218. Electricity savings ranged from
2,583 kWh to 3,224 kWh and natural gas savings ranged from 729 therms to 953 therms. In terms of CO,
emissions, the installation of selected weatherization and appliance upgrades indicated a range of
annual reductions from 12,552 Ibs to 16,172 lbs of CO,. This is equivalent to between 6.28 and 8.09 tons

of CO, emissions.
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The results from the 5-, 10-, and 20-year energy analysis on the Demonstration House were
used to estimate the benefits for all 137 occupied, single-family homes in the project area. Results for
this analysis were calculated by multiplying the 5-, 10-, and 20-year totals for the Demonstration House
by 137 homes. The estimated annual dollar savings for the project area ranged from $129,465 to
$166,866. Electricity savings ranged from 353,871 kWh to 441,688 kWh while natural gas savings ranged
from 99,873 therms to 130,561 therms. Annual reductions in CO, emissions ranged from 1,719,624 lbs.
to 2,215,564 Ibs. of CO,. This is equivalent to between 860 and 1,108 tons of CO, emissions. Full HES
output for the 5-, 10-, and 20-year analyses can be found in Appendix I.

Discussion
Trends in Energy Consumption and Pricing
As shown by the graph in Figure 29, Michigan’s residential electricity consumption has steadily

increased at a rate of 2% since the 1970s.

Electricity Consumed by Michigan's
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Figure 29. Electricity Consumed by Michigan’s Residential Sector. Source Data from State Energy Data
System (SEDS)-Michigan. (2010).
http://www.eia.doe.gov/emeu/states/state.html?q_state_a=mi&q_state=MICHIGAN

This rate of increase is consistent with the 65% increase in US residential housing size (from 1,500 to
2,479 ft?) from 1970 to 2007 (Center for Sustainable Systems, 2009). The increase in housing size from

1970 to 2007 resulted in increased energy requirements for home heating and cooling, water heating,
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and lighting. This increase in demand for electricity is one of the driving forces behind the significant

increase in the average price of electricity (see Figure 30).
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Figure 30. Average Retail Price of Electricity in Michigan’s Residential Sector. Source Data from State
Energy Data System (SEDS)-Michigan. (2010). (U.S. Energy Information Agency, 2010).

Before 2004, electricity prices averaged an annual increase of 0.5%. Between 2004 and 2005,
the average price of electricity increased by 16%. Since 2005, the average price has increased annually
by approximately 8%. This marked increase in the price of electricity poses a significant threat to the
financial stability of residents in the project area.

The average size of the homes the project area is about one-third the size of the average new
construction and therefore has less square footage requiring energy for heating and cooling (Center for
Sustainable Systems, 2009). However, older homes are generally less efficient per square foot because
newer buildings have been built with today’s improved efficiency standards; consequently, these older
homes have more gains available to them through simple weatherization for this reason. Further,
increasing energy prices continue to threaten the financial stability of this low-income community. This
is a prime example of the need for incentivizing home weatherization and energy-efficient appliance
upgrades in the project area, as well as improving access to educational materials with clear and

relevant information.
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Policy Implications

The energy analysis conducted on the Demonstration House provided us with valuable data
pertaining to the economic and environmental benefits of installing home weatherization and energy
efficient appliances in the target area. The results from the analysis indicated an estimated annual
savings of between $129,465 and $166,866 for the entire project area. In theory, the money saved from
installing the home weatherization and energy-efficient appliance upgrades could be reinvested into the
community. This would result in increased financial stability and security for residents located in the
target area.

Understanding the implications of the analyses and the potential for weatherization and
appliance upgrades to improve the stability and security of low-income communities, local policymakers
could use this information to create policies that incentivize the purchase and installation of home
weatherization and energy-efficient appliance upgrades in low-income communities. A list of locally
available home weatherization incentives can be found in Appendix J, Table 3. However, it is often
unclear which weatherization upgrades best balance economic and environmental benefits. That said,
the project team analyzed the options and organized them in such a way to increase understanding of

costs and benefits in returned value (see Figure 31).
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Figure 31. Estimated range of added cost and benefit for each upgrade modeled in the HES analysis.
Numbers in parenthesis are the payback periods for each upgrade.

The upgrades located to the right of the dotted line offer the best economic opportunity for
local policymakers to incentivize the purchase and installation of home weatherization and energy-
efficient appliances in residential homes located in the project area. These upgrades typically have a
lower cost of investment, a lower payback period, and higher annual benefits. The upgrades located to
the right of the dotted line and inside the lower two boxes offer medium-to-high annual savings with a
low-to-medium initial cost of investment and short payback time. The team therefore recommends
policies to incentivize the purchase and installation these items since they maximize economic benefits
for homeowners and renters in the project area. Upgrades located to the right of the dotted line and
inside the upper right corner of the diagram offer a significant amount of annual savings; however, the
initial cost of investment is very high. The high cost of investment for these items may prevent many of
the low-income residents in the neighborhood from purchasing these types of upgrades. This is another
example of an opportunity for local policymakers to offer financial incentives to low-income residents to

assist in reducing the economic burden of increasing energy prices. The upgrades located to the left of
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the dotted line have a medium-to-high cost of investment and do not offer a significant amount of
annual savings. The team suggests that local policymakers avoid creating incentives for upgrades such as
these due to the limited amount of financial savings provided to the homeowner or renter.

Overall, the team found that while a mix of incentives and efficiency options exist for residents,
they are often not the most cost-effective solutions for the target population, are difficult to implement
(i.e. many steps and/prolonged waiting periods for incentive fulfillment), and do not take advantage of
the highest return on investment. These issues can be overcome by increased education and
communication, targeted programming (specifically towards the most beneficial efficiency upgrades),

and efficient incentive programs.

Conclusion: Project Successes, Challenges, and Recommendations for Future

Work

In teaching strategies for resource use reduction and cost savings, addressing community and
environmental issues, and building community among residents, the Detroit SUN Project offers an
approach to sustainability education and urban revitalization in low-income urban edge communities.
The approach is unique in that it not only provided useful information relevant to their community’s
environment, but connected residents directly with local resources and organizations to help meet
environmental needs. The Demonstration House was an important element and was critical to the
success of the project as an educational tool and event venue. Ultimately, promoting sustainability
involves addressing simultaneously the economic, social, and environmental issues confronting such
communities. In conclusion, the project team offers the overall successes of the project, as well as the
challenges that the project team faced, so that others might learn from this work. Finally, the team
makes several recommendations based on the project’s findings for future programming in similar
communities.

Project Successes

The overall success of the workshops is difficult to measure, especially since the project team
did not have the resources to follow up with participants to see if they have implemented the
knowledge they gained through the workshops. Furthermore, given the low number of respondents to
the surveys, the team was unable to make any statistically significant statements about the knowledge
level and interests of the target community. However, as previously described, the survey results still

prove qualitatively interesting and informative. They are able to indicate potential knowledge gaps
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regarding workshop topics, and gaps between community needs and available services. This kind of
information is useful to others planning education programs or offering services in these communities.

The team thinks that the workshops were able to meet the above-stated goals by providing a
direct communication link between city officials and helpful organizations and members of the
community. For example, residents were able to talk directly with the Director of the Public Works
Department about waste management issues and illegal dumping, and representatives from DTE offered
a free in-home consultation to determine weatherization needs for residents. The team was also able to
provide physical materials in addition to information, such as weatherization kits and rain barrels, to
ease implementation of knowledge learned at the workshops. Thus, the team considers the project
events to be successful overall.

This success is further supported by feedback from the workshop presenters. Following the
conclusion of the workshop series, a follow-up survey was sent to the workshop presenters. The
purpose of this survey was to get feedback from the presenters on the workshop series and its venue,
the Demonstration House. Five surveys were returned. They are discussed here to give the presenters’
perspectives on the effectiveness of the workshop series. In general the responses indicated that the
presenters had positive experiences with the workshops. The scores given (from one to 10) for the
success of each workshop ranged from seven to nine.

The Demonstration House was viewed very positively as a workshop venue by all respondents.

They used language such as “Showing folks how to use the weatherization kits on site is a powerful

”n ” u

thing,” “this was my favorite venue ever,” “ [the house] allowed for practical application of the

” u.

workshop goals at a location easily accessible to the audience,” “the Demonstration House allowed me
to ‘demonstrate,’”” and other similar language. Comments generally fell into two types: those
commending the demonstration house for its convenience and familiarity to workshop participants, and
those commending it for its usefulness in showing participants exactly how techniques discussed during
workshops could be implemented in and around their homes.

From these surveys, the project team also learned that three of the five presenters who
responded were contacted by one or more participants following the workshops for additional
information or assistance. These were for home weatherization, recycling, storm water
regulations/volunteering with water quality, and rain barrels.

Project Challenges

We also experienced a number of challenges in fulfilling the purpose of the workshop series. The

presenters all came from outside the community, as the team members lacked the time to seek out
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individuals from the community with knowledge of the workshop topics. The team’s initial research
showed that communication can be more effective between members of the same community.
Especially since the project addressed behavior changes, this may have helped the information
presented in workshops better reach participants. One presenter highlighted the lack of local resident
knowledge in the implementation in the workshops, that residents speaking alongside organizational
representatives would be more effective.

In addition, the scale of the project was both an advantage and disadvantage. The small setting
was friendly and familiar, and participants were able to interact directly with presenters. This was of
utmost importance in addressing knowledge gaps and answering individual questions. The team
intended the project to be carried out in a small area, believing that concentrating the focus of multiple
resources and organizations on one area could produce marked change in that specific area (rather than
scattered efforts over larger areas). However, the number of people that the team could potentially
have involved was limited, and many of them were not actually residents of the target area.

The short temporal scale of the project also impacted its effectiveness. Due to time and budget
constraints, as well as other unforeseen obstacles, the team was limited to working in the project area
for two months. Residents had the opportunity to participate only once in each workshop. The
effectiveness of the project as a whole might have been increased had the project been able to offer
weekly workshops for a longer period of time. The team members are concerned that the transient
nature of the project may also have been viewed negatively by some, a view shared by at least one of
the workshop speakers in the follow-up presenter survey.

Recommendations for Future Work

In closing, the Detroit SUN Project team would like to make several recommendations for other
initiatives involving environmental education and resource conservation in low-income urban
communities. These recommendations arise from reviewing background research, the project planning
and implementation process, the team’s observations from interacting with residents and working in the
target community, and finally interacting with partner organizations. Ultimately, the Detroit SUN Project
served as a pilot project for a new approach to environmental education in urban edge communities.
The team hopes that the experience can inform similar projects in the future.

Scale up the approach

While the project focused on a small target neighborhood, the project team thinks an

organization with more resources would offer a greater impact by providing similar educational

programming on a larger scale. Scaling up the approach would involve establishing a network of
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demonstration houses, so that educational programs could be held in multiple convenient locations for
residents. The demonstration houses could serve not only as education centers and demonstration
tools, but maintaining multiple sites would be constant reminders in the city’s landscape of the
principles espoused in these programs. Furthermore, the current housing market in Detroit is such that
properties could be acquired at a low cost for this purpose.

Additionally, many of the participants actually came from outside the target area. The project
team found that residents’ social networks did not correspond closely with their immediate geographic
neighborhood, and that they were inviting friends and family from other communities to attend project
events with them. While the team members originally intended to concentrate their efforts in a small,
manageable target area, they now recognized that an organization with greater resources could have a
city-wide impact by scaling up the program’s educational approach.

A network of demonstration houses where similar events are held could help link different parts
of Detroit’s large communities, since creating and maintaining a sense of community and residents’
involvement over an extensive area may be difficult. For example, while canvassing the area a week
prior to the Community-Q, one of the residents the team talked to was surprised to learn that he lived in
Morningside. This could be symptomatic of the lack of community in Morningside, and similarly large
city quarters. It struck us that residents might not be as likely to participate in community education and
improvement programs if they were unaware that they resided in that community. Moreover, people
may not be as likely to participate if they do not personally identify themselves with that community.
Thus, this educational approach, if employed on a greater scale, can provide opportunities for people to
connect not only with the new information presented, but with each other.

Include broader range of resource conservation (or other) topics

Our workshops focused on five different environmental themes important for an urban
community; however, there are myriad topics that could be addressed in workshop form. Some of the
messages touched on during the workshops could make entire workshops themselves, such as home
gardening, uses for vacant lots, and others. For example, vacant lots offer a great opportunity for
planting a native plant garden (see Appendix K). Another topic that the team thinks would be useful
involves education about existing incentives for home weatherization. The team envisions an entire
workshop devoted to teaching residents about all free weatherization programs and available incentives
for purchasing energy-efficient appliances. Assistance would also be provided for filling out forms and

signing up for such incentives.
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Establish a strong connection with community leaders

One reason this community was selected as a target site was the presence of a central
community organization. While the partnership with the Morningside Community Organization did not
prove as fruitful as the project team would have liked, getting to know members and leaders of the
organizations was a way to gain access to, and acceptance from, the target community. The project
team were also able to learn about the target community though interacting with residents at
community organization meetings and through conversations with the organizations leadership.
Establishing such a relationship also gives credibility to an outside group such as ours.
Maintain a sustained presence in the community

One of the presenters’ surveys contained a comment about the short-term nature of the
project. It said that the project has left no legacy in the community, and that this sends a message to the
community as much as having done the project there at all. While the project team did not have the
resources to maintain an ongoing program in the target area, it is a valid criticism. While the project
team was able to quickly establish a relationship with some residents, the impact of this project would
have been greater, and the team may have been able to reach many more people had it been able to
maintain a presence in the community for a longer period of time. Given a longer presence in the
community, the project may have been able to address more substantial issues such as vacant land and
blight given more time and resources. Additionally, a short-lived program may not live long in people’s
memories. Communities like the target area need significant economic support in moving toward
sustainability. Future projects that use sustainability as a guiding principle will need to consider the
relationship between depth of impact and duration of the project. The team thinks that the approach
has enormous potential to positively impact communities, and cannot fully be realized in a two-month
program.
Create policies that subsidize the purchase of costly home upgrades

Many low-income communities reside in aging housing stock that could benefit greatly from
home efficiency improvements. Programs do exist for free home weatherization along with rebate
incentives for appliance upgrades. According to Figure 5 such a program could be aimed at strategies
like home insulation and purchasing an ENERGYSTAR-rated furnace. These are medium to high cost
efficiency upgrades that save significant energy in comparison to their costs. Subsidizing such upgrades
could significantly reduce resource consumption and utility costs for these communities.

As part of this project, the team created a sample Appliance Mini-Grant Program targeted at the

needs of residents located in the target area (see Appendix L). This is a program that the team designed
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originally for appliance upgrades, in which residents would be provided with a significant portion of the
up-front cost of an energy-efficient appliance in the form of a small grant, and would have to
supplement the remaining amount by applying for rebates and other incentives. While this could not be
implemented during the course of the project because of resource and time limitations, the team
instead offered it as an example of the kind of policy or program that could be implemented to reduce
resource consumption and costs.

Use multiple media routes for promoting resources

To encourage participation in a program like ours, an organization must use multiple routes of
communication to reach residents. Websites cannot be relied on as the sole source, or even the primary
source, of information about such a project. It was noted, for example, that many of the participants did
not list e-mail addresses on the sign-up sheets. Canvassing and interacting directly with residents may
be a better approach to reach residents without Internet access, or those who do not use it as a primary
mode of communication. While each mode of communication has its benefits and drawbacks, as
previously outlined in this paper, a greater number of residents can be reached if they can connect with
the information in different ways.

“Workshop in a Box”

Lastly, the team envisions a resource that could be given to community leaders (perhaps to
organizations like the Morningside Community Organization) to develop their own workshops on
themes covered in the Detroit SUN Project and beyond. This resource would be a toolkit, or a “workshop
in a box,” that would provide curriculum and materials akin to the giveaways. The toolkit would also
contain contact information for relevant, local organizations and services that might assist with
workshop events, or provide further information and resources. With this toolkit, workshops could be
held at any community location on any schedule. The project team would like to encourage
organizations, such as the partner organizations, to collaborate and create these “workshops in a box”
specific to the issues they deal with so that community leaders could request them on an as-needed
basis directly from the most knowledgeable sources. This final recommendation would allow people to
develop educational programming similar to this one that is geared independently for their home

communities, specific to their communities’ needs.
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Family Households as Percent of Total Households,
by Census Block Group (2008)
Detroit, Michigan

City of Detroit (2008)

Total Number of Households: 298,845
64.5% of HHs are Family Households and
35.5% of HHs are Nonfamily Households
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Sources: Garitas,

Data Driven Detroit 4/20/2010

Family Households as Pct of Total (2008)
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Figure 6. Family Households as Percent of Total Households, by Census Block Group (2008) Detroit, M.

http://datadrivendetroit.org/wp-content/uploads/2010/04/PctFamHHO8BGMajRoads.pdf
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Data Classes
Total Persons
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TM-PLO01. Total Persons: 2000
r : Total population

Universe:
Data Set Census 2000 Redistricting Data (Public Law 84-171) Summary File
Census Tract 5020. Wayne County. Michigan by Block

Figure 6. Total Population (2000 Census) http://factfinder.census.gov/servlet/DatasetMainPageServlet
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Data Classes
Percent

72.5 - 18.0
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TM-PLOO3B. Percent of Persons Who Are Black or African American Alone: 2000
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Data Set: Census 2000 Redistricting Data (Public Law 84-171) Summary File

Census Tract 5020. Wayne County, Michigan by Block

Figure 9. Percent Persons Who Are Black or African American Alone (2000 Census).

http://factfinder.census.gov/servlet/DatasetMainPageServlet
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by Census Block Group (2008)
Detroit, Michigan

City of Detroit (2008)
Population 25 years of age or older with
a Bachelor's Degree or More: 58,169 (11.2%)

0 125 25 5
Vies

Sources: Claritas,;
Data Driven Detroit 4/20/2010

Percent of Population 25 Years of Age or Older, with a Bachelor's Degree or More, DATA:11

[ Zero Popuiation

Pct. Pop. 25 or Older, with Bachelor's or More
Ranges represent Natural Breaks (Jenks)

) 0%- 7.3%

B 7.4%- 17.5%

Il 17.6%-358%

B 35.9%- 100%

Figure 10. Percent Population 25 Years of Age or Older, with a Bachelor's Degree or More, by Census
Block Group (2008) Detroit, MI. (http://datadrivendetroit.org/wp-
content/uploads/2010/04/PctPop25PlusBachOrMore08BGMajRoads.pdf).
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by Census Block Group (2008)
Detroit, Michigan

City of Detroit (2008)
Population 25 years of age or older with
No High School Diploma or GED: 156,010 (30.2%)

w

0 125 25 5

Sources: Caritas;
Data Driven Detroit £/20/2010

[ Zero Population

Pct. Pop. 25 or Older, with No HS Diploma or GED
Ranges represent Natural Breaks (Jenks)

[ 0%- 20%

B 20.1% - 32.7%

I 32.8%- 46.8%

Il 46.9% - 100%

Figure 11. Percent of Population 25 Years of Age or Older, with No High School Diploma or GED, by
Census Block Group (2008), Detroit, MI. http://datadrivendetroit.org/wp-
content/uploads/2010/04/PctPop25PlusNoHSDip08BGMajRoads.pdf
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Percent of Workers, Age 16 and Over, in Blue Collar Occupations, DATAi:
by Census Block Group (2008) BE%XOEI
Detroit, Michigan

City of Detroit Worker Classification (2008)
Percent of Workers in White Collsr Occupations: 48 7%
Percent of Workers in Blue Collar Occupations: 29.6%
Percent of Workers in Service or Farm Occupations: 21.6%

[ Zero Population

Pct. of Workers in Blue Collar Occupations
Ranges represent Natural Breaks (Jenks)

[ 0%-202%

] 20.3%- 31.7%

B 31.8%- 44.7%

B +4.8%- 100%
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Sources: Oarkas,
Data Driven Detroit £/20/2010

Figure 12. Percent of Workers, Age 16 and Over, in Blue Collar Occupations, by Census Block Group
(2008), Detroit, MI. http://datadrivendetroit.org/wp-
content/uploads/2010/04/PctBlueCollar08BGMajRoads.pdf.
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by Census Block Group (2008)
Detroit, Michigan

Percent of Workers, Age 16 and Over, in White Collar Occupations,

I - crigan)

City of Detroit Worker Classification [2008]

. o
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o
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] 47.3%- 61.8%
B 51.9%- 100%

Figure 13. Percent of Workers, Age 16 and Over, in White Collar Occupations, by Census Block Group

(2008), Detroit, MI. http://datadrivendetroit.org/wp-
content/uploads/2010/04/PctWhCollar08BGMajRoads.pdf
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Appendix B. Copies of Survey Forms
Detroit S.U.N. Project
Sustainable Urban Neighborhood

Community-Q Survey

What is your name (optional)?

What is your address?

Do you rent or own the house you live in?
O Rent
0o Own

Including you, how many people live in your home? (1, 2, 3, etc.)

How many people that live at your home are employed? (0, 1, 2, 3, etc)
If employed, what are their occupations?

What is the biggest problem facing your neighborhood today?

What kinds of things would you like to see changed or fixed in your neighborhood?

Which of the following would you like to happen in your home (check all that apply)?
0 Lower your utility bills

Make your house less cold and drafty in the winter

Get newer, more efficient appliances

Have more recycling opportunities

Start a garden

O 00O

Which of the following would you like to happen in your neighborhood (check all that apply)?
Clean up trash and dump sites

Tear down abandoned and burned-out houses

Prevent crime and vandalism

Start a community garden

Have better access to fresh food

Get to know your neighbors

o

O O0O0O0O0

Can we contact you in the future about our project? If so, please provide contact information (phone
number, e-mail):
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Detroit S.U.N. Project
Sustainable Urban Neighborhood
Recycling, lllegal Dumping, and City Services Survey

What is your name (optional)?

What is your address?

Are you concerned about litter and illegal dump sites in your neighborhood?
Do you pick up litter or clean up dump sites in your neighborhood?
Are you aware of any city or other services to help you clean up dump sites in your neighborhood?
Have you ever called the police to report illegal dumping?
Do you recycle?
If you do not recycle . ..

- Why not? (Don’t know how, don’t know where, don’t have time, don’t want to, etc)

If you do recycle . ..
- Whydo you do it?

- What do you recycle? (paper, plastic, metal, glass, etc)

- Where do you recycle? (curbside, drop-off location, re-use at home, etc)

Do you wish you had more recycling opportunities?

After attending this workshop, do you feel you know how to get dump sites in your neighborhood
cleaned up?

Do you plan to report any dump sites to get them cleaned up?

From attending this workshop, do you feel you have learned more about recycling opportunities?

Do you plan to recycle more in the future?
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Detroit S.U.N. Project
Sustainable Urban Neighborhood
Water Use Efficiency and Responsibility

What is your name (optional)?

What is your address?

Do you pay your own water bill?

If so, about how much is your water bill each month?
Do you feel that this is too much or about right?

Do you own a dishwasher (yes / no)? About how old is it?

Do you own a washing machine (yes / no)? About how old is it?

How many toilets are in your home?

Are they very old (from before 1950, or original to the house), old (1950 — 1990), or new (1990
or newer)?

Have you ever bought a more water efficient appliance or toilet in order to save water or money?

Are you interested in getting a new dishwasher, washing machine, or toilet that is more water efficient?

(0}

O O O O O°

No, | don’t really care.

No, the ones | have are fine.

No, mine are already water efficient.
Yes, but | don’t know how.

Yes, but | don’t have the money.
Yes, | am planning to.

Before this workshop, had you ever heard of the ENERGY STAR, CEE, or EPA WaterSense labels?

Would you be willing to share your water bills with us to analyze for our project?

Have you ever thrown unused medicine down the sink or toilet?

Do you know how to properly dispose of unused medicine?

Have you ever dumped toxic chemicals (motor oil, paint, paint thinner, etc) into a sink or storm drain?

Do you know how to properly dispose of toxic chemicals?
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Sustainable Urban Neighborhood
Weatherization

What is your name (optional)?

Detroit SUN Project 92

What is your address (optional)?

About how much do you pay for electricity each month?

Do you feel that this is too much? (yes / no)

About how much do you pay for gas each month?

Summer:
Winter:
Do you feel that this is too much? (yes / no)

Is your house cold and drafty in the winter? (yes / no)

Did you know that DTE will send you a free weatherization kit if you sign up on their website?

(ves / no)
If so, have you signed up for yours? (yes / no)
Did you install it? (yes / no)

Did somebody from DTE stop by your house a few weeks ago to sign you up for home weatherization?

(yes / no)
If so, did you sign up? (yes / no)

If so, did they come and weatherize your home? (yes / no)

Have you ever tried to weatherize your home?
0 No, my home doesn’t need it.

No, | don’t have the money.

No, | don’t have the time.

No, | don’t know how.

Yes, I've done a few quick and inexpensive things.

©O O 0O O O

Yes, I've invested time and money.

Where do you usually buy hardware and home improvement items?

Would you be willing to allow the S.U.N. Team to monitor your electric and gas bills so we can see

exactly how much energy and money you save? (yes / no)
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Detroit S.U.N. Project
Sustainable Urban Neighborhood
Health & Environment Workshop

What is your name (optional)?

What is your address (optional)?

Where do you usually buy food (check all that apply)?

(0}

©O O O O O

Grocery store with a full produce section

Grocery store without a full produce section

Convenience store

Fast food/restaurants

Farmer’s market (Eastern Market, E. Warren Market, etc.)
Other

Are you happy with your access to grocery stores? (yes / no)

Which of the following do you usually eat (check all that apply)?

(0]

o
(o}
(o}

Fresh foods (fresh fruits, vegetables, meats, etc.)
Packaged foods (chips, boxed foods, canned goods)
Frozen dinners

Fast food

Do you grow food in your garden? (yes / no)

Do you try to buy food that is certified organic (grown without pesticides or other chemicals)? (yes / no)

Why or why not?

Do you try to buy food that is grown locally? (yes / no)

Why or why not?

Do the vacant lots or abandoned houses in your neighborhood affect your health? (yes/ no)

If so, how?

What would you like to see done with vacant lots in your area (feel free to add your own ideas)?

(o}

©O 0O 00O O o0 O°

Nothing. Just leave them.
Just keep them mowed.
Community garden
Playground

Neighborhood park

Build new houses

Build stores or restaurants
Other:




Detroit SUN Project 94

Detroit S.U.N. Project
Sustainable Urban Neighborhood
Rain Barrel Workshop

What is your name (optional)?

What is your address (optional)?

Do you pay your own water bill? (yes / no)
If so, about how much is your water bill each month?
Do you feel that this is too much or about right?

Have you ever had trouble with flooding in your yard or basement? (yes / no)
Have you ever heard of the Combined Sewage Overflow in Detroit? (yes / no)

Have you ever done anything in your home/garden to save water? (yes / no)
If so, what have you done?

Do you know what a rain garden is? (yes / no)
If so, have you ever made a rain garden? (yes / no)

Have you ever used a rain barrel in your garden? (yes / no)

Does your house have gutters? (yes/ no)
If so, do they a) attach directly to the sewer, or b) flow out into the yard? (circle one)

Are there any vacant lots next to your house? (yes/ no)
If so, would you be interested in turning a vacant lot into a wildflower garden? (yes / no)
If so, please leave us your contact info. We might have an opportunity for you.
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Detroit S.U.N. Project
(313) 806-3311
detroitsunproject@gmail.com

Dear XXX,

The members of the Detroit SUN Project team are master’s degree students in the University of
Michigan’s School of Natural Resources and Environment. The Detroit SUN Project itself is our master’s
project, and we would appreciate your feedback in order to help us with our project reporting and in
making recommendations for future projects with a similar focus. Please answer the following
guestions and return this form to detroitsunproject@gmail.com or any member of the Detroit SUN
Project team.

Name:
Organization:
Workshop:
Workshop date:

General workshop feedback
On a scale of 1 to 10 (10 being the best), how successful was your workshop? Please feel free to

elaborate.
Has anyone who participated in your workshop contacted you for more information or to follow up?

Did anything surprise you about the workshop (questions you received, participant response, participant
knowledge level, etc)?

The Demonstration House
The Demonstration House at 3975 Nottingham, where we held all our workshops, was a key component
ofour the project. Please answer the following questions about the Demonstration House:

Did you like the Demonstration House as a venue for your workshop? Why or why not?
Did the Demonstration House help you present your workshop content? If so, how? If not, why not?

How did the Demonstration House compare with other venues in which you have held workshops, in
terms of participant response?

Do you think having Demonstration Houses of a similar type in other communities in the city would be
useful for educating citizens about your area of interest?

Additional comments
Please feel free to share any additional thoughts or comments here:


mailto:detroitsunproject@gmail.com�
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Appendix C. Photos and Signage From the Demonstration House

How much wafer
does a toilet uge?

A very old toilet (from before 1950):
Z gallons per flush

A newer toilet (after 1980):
2.5 gallons per flush

A new toilet (after about 1992):
1.6 gallons per flush

A new EPA WaterSense toilet “
1.28 gallons per flush ~ WaterSense

The toilet you are using now:
1.6 gallons per flush

Figure 17. Toilet water use sign.
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How to install

a Door Sweep

Door without door sweep:

Step 1. Make sure your door
sweep is the right size. Cutitto
length if it isn't.

Step 2: Clean the area.

Step 3: Screw in the door sweep
with a drill.

Door with nhew door sweep:

€ Copyright 2010 Detroit SUN Project

Figure 18. How to install a door sweep.
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How to install

Socket Insulators

Step 1. Remove the outlet or light
switch cover.

Step 2: Put the foam insulation
on the outlet or light switch.

Step 3: Replace the outlet or light
switch cover.

© Copyright 2010 Detroit SUN Project

Figure 19. How to install socket insulators.
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How to install
Weather Stripping :aeither
stripping

Step 1: Check to see if your
door or window needs
weather stripping.

Needs
weather

stripping

Step 2: Clean the area

Step 3: Peel and stick the
weather stripping in place.

€ Copyright 2010 Detroit SUN Project

Figure 20. How to install weather stripping.
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How to install

a Window Cover

Step 1: Clean the surface.

Step 2: Cut the strips to
length according to the
instructions

Step 3: Stick the strips in
place. This is permanent!

Step 4: Stretch the clear
sheet over the window.

Step 5: Carefully tap the
locking strip into place
with a hammer.

€ Copyright 2010 Detroit SUN Project

Figure 21. How to install a window cover.
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Figure 22. Signage near the kitchen sink in the Demonstration House pointing out the faucet aerator.

Figure 23. Display of weatherization materials in the Demonstration House.
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Appendix D. DTE Energy Home Energy Consultation Report

OUR
"NERGY
AVINGS

Save energy. Save money. We can help.

The Home Energy Consultation from DTE Energy’s Neighborhood Energy-S
audit and free installation of energy-saving products. This report documents what was install

DTE Energy has other programs, some with rebates. See YourEnergySavings.com

Neighborhood Energy-Savings Outreach
Home Energy Consultation Report

DTE Energy

ings Outreach Prog|
d and lists op

4

ities to help you save
energy and money. A full-scale energy audit would help you identify even more opportunities to save.

Faor more information call 313-808-1698.
Contact Information

Name 32 4ot ) Eeoos bte Sligllo
pooress o6 Semri e ey ST 2P Code 4.8, 2
Consultant Namé | = e Installer Name S
Low-Cost Installations and Recommendations
# CFL # # # #
Type in place | Replaced | Recommend Existing Installed Recommend
CFLs: [13w 3oy | =8 Showerhead - { &b
20w v { ¢ Kitchen Sink Aerator - { qQ
2w | 4 2t @ Bathroom Sink Aerator{ - | o))
3-way 43 /s, W Pipe Wrap Insulation @ N e N .c_'?_s ft
Dim-14 | 1> A LED Night Light N 1 {
Dim23| (> N/ N Program T Y @ {
Giobe | N REA smertPlugStip| ¥ CND | % =
Flood q_) qﬁ @ Hot Water Temperature |setling “elage |new setting setting Ség “
Other | : Hot Water Heater| Elec (Gas % =
Shell
Opportunity | Existing Condition Recommend Priority
Altic Insulation, Area ___ |Inches  Type l,._\ d_a%lhbﬁ’m 2SS Z [R-value ?—"—% {

At nslitioh. Agza_/

phey! _Jong! [ Rydvy” [ Rpte ) [ e

\Wall Insulation Present Yes -lMtnwn R-value =13 5
Walls Insulated Yes e=\3
Esmament Rim Joists Insulated Yes y 2= {
Crawlspace |Underfloor Insulated ~ Yes N/ N
Windows Single% 2D Double% Fi?;ﬁpleﬁ.aw-z%_ L_\,.,}G \{» Tic € Sroaen el P
: System
Opportunity Existing Condition Recommend Priority
Space Heat Ges ¥ Electicn_Age ) Eficeny__ ) | \]o Crmvice ® (T
Air Conditioner Central Air  Yes [No) Window Units # ? t-lcs Cittplee @ TS Tive
Ductwork Unheated Area_({ffes)No  Sealed and Insulated Yes flo) |\ lpro e Telrrs S
Appliances Refrigerator 1 ag frigerator 2 age /s \
Freezer age /o = o\ wa
Washing Machine Front Load Ym@ wt H‘CTH- Ev AS'R?
The installations listed above were performed to my satisfaction, - v Ll
g e s BAuG lo
- Signed Date

Figure 24. DTE Neighborhood Energy-Savings Outreach Home Energy Consultation Report for the
Demonstration House (page 1).
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Home Energy Consultation Report - Notes from the Energy Consultant

Some additional sources of information about home energy efficiency
www.warmtraining.org/gogreen
WWW.yourenergysavings.com
WwWw.energysavers.gov
www.energystar.gov

"?\ed.,en: o Ton \.L\\._mm.u. s Cone, \LLM—JT‘E:YL
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Figure 25. DTE Neighborhood Energy-Savings Outreach Home Energy Consultation Report for the
Demonstration House (page 2).
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Appendix E. Transcribed Workshop Notes

Notes from the Recycling, lllegal Dumping, and City Services Workshop

While illegal dumping is not a priority for police, it seriously impacts communities. The concern
for communities is small sites in alleys, empty lots, streets, etc. It is a health hazard, attracts rodents,
causes blight, and is unsightly. Barham Street in Morningside is an example of a problem area; there are
not many houses and it is very open, making an easy target for dumping. Big companies are under
regulations for waste management, so dumping of household waste by residents and smaller businesses
are the main problems. Illegal dumping is a crime and people can be prosecuted if caught in the act.
People do this because it is the least costly way to get rid of unwanted materials. An example of such
motivation is tire piles: proper disposal costs $1-$3 per tire, but a fraudulent disposal service may ask
less and simply dump them in an improper place. It is also an education problem, since people simply
may not know that services and locations do exist to dispose of particular wastes.

Wayne County’s program for dealing with illegal dumping is CLEAN — County Lending
Environmental Assistance to Neighborhoods. They can clean up dump sites and/or provide materials for
residents to clean up dump sites themselves. An application is required for assistance from CLEAN. Two
types of cleanups can be provided. They can send a work crew to clean up a site, or residents can do it
themselves and CLEAN simply provides a dumpster, bags/gloves, and pickup service. The second option
is faster and less costly than the first. To be eligible, the dump site must be on publicly owned land (e.g.
vacant lots owned by the city, sidewalks, alleys, or streets). Sites on private property are not eligible
unless they have reverted to the city or county. The site selection committee usually does not deny
applications from Detroit. CLEAN is trying to create partnerships with residents and neighborhood
organizations to prevent dumping from occurring.

Cleanups do not necessarily discourage further dumping, since people seem to continually dump
at particular sites. This may be prevented by monitoring vulnerable sites (such as with a neighborhood
watch group), noting when it happens, and caring for vacant lots. Possibilities for dumping are reduced if
there is more awareness around the issue, and if vulnerable spaces seemed cared for. For vacant lots,
mowing, gardens, and even signage (perhaps not “no dumping” signs, as these do not appear to
discourage dumping) can be effective. When questioned about the lack of response some residents
experience when contacting the city about dump sites, the response was that the city does not have the
resources to care for the thousands of vacant properties in Detroit. Residents must try to keep up vacant
lots near their homes to discourage dumping. Ordinances do exist for properties (e.g. rules for high
weeds, or that grass cannot exceed 4 inches), but with the number of vacant lots and contiguousness of
these lots, it is difficult to keep up with fines. Six to ten years ago it was possible for crews to go out and
issue tickets, but now they are overwhelmed. There are also some difficulties in finding owners, and
some issues around the legal rights of the owners and dealing with speculative landowners. GIS
applications could possibly assist these efforts, though are not currently used. The city still tries to issues
tickets and baits for rodents, though they try to encourage compliance with warnings rather than punish
(warnings are still recorded). If a resident knows the owner of a vacant lot that is not being cared for,
they can notify the city. Though not advertised, residents can also contact Patrick Cullen in order to find
out who owns a particular lot. In addition, a program exists to purchase neighboring vacant lots
(perhaps as low as $200).

The Department of Public Works offers disposal services for bulky waste. It costs $120/cubic
yard to dispose of wastes at designated collection centers; an additional $40/cubic yard is charged to
have it collected. Up to one cubic yard of bulky material per day is allowed. This service is only provided
to city residents; identification must be presented). There is also a quarterly bulk collection system (the
previous monthly system was overwhelmed as the tax base decreased, but this is still in line with many
other cities).
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Recycling in Detroit is still in the pilot stages, and no final decision has been made on which
system to use city-wide. There are currently two curbside recycling pilot programs: the East side pilot
zone is using a small, uncovered blue tub, while the West side pilot zone is using a roll-out garbage can
with a lid. The small tubs have weekly pickup; the larger roll-pout units have biweekly pickup. The
purpose of testing the two different systems is to determine which option is most cost-effective. The
larger roll-out units contain 20-25% contamination weekly because the materials are covered and it is
more difficult to enforce compliance regarding acceptable materials (inappropriate materials cannot be
removed). Expansion will be incremental since only so many funds will be available on an annual basis
(the available revenue is the $240 solid waste fee accompanying taxes). Residents cannot set out
materials to be recycled if they have not been given the appropriate bins. Recycling trucks also do not
pass in all streets (the trucks and their equipment is the largest expense of the pilots), but there are
drop-off locations where recyclables can be taken. The city recognizes that the inconvenience of having
to take materials to specific locations is a cause of illegal dumping. As an alternative, residents can give
their recyclables to other residents who are in the pilot program zones. A homeowner in the pilot can
have more than one bin for recyclables as long as it’s marked clearly.

Currently the pilot recycling program has 18-20% participation with 13,000 households on the
east side. The Governor’s mandate is 40% participation, so the city is about 3 years behind schedule. The
city is looking for ways to make recycling more convenient (the roll-out system is an example). The
success of program depends on awareness and education; the city recognizes it should be more
aggressive in this. The current rate of waste diversion is only 4% with the 18-20% participation in the
pilot zones. A minimum of 10% waste should be diverted.

Recycling is cost-effective for the city: it spends less on disposal and has more opportunities for
commodities from recycled materials. Even though the markets for such commodities are not as
profitable now, it will still be less expensive on a per-ton basis to recycle than to dispose. Detroit
household wastes are incinerated - recycling can help reduce the amount of waste incinerated and
provide income to city. Currently there is not enough information from the pilot program to tell which
recycling system is best, but it is known that the best way to encourage participation is convenience.
Possible policy changes to make recycling mandatory are being considered, such as requiring a certain
amount of recycling in each household and ticketing if the bins are used for other purposes.

Recycle Here! is a 3-year-old city-funded program that provides recycling services, drop-off
locations, and recycling education. Thus far they have recycled over 4.2 million pounds of materials.
They began as a single location and now even have mobile recycling drop-off locations. Their school
education programs have reached over 25,000 children in Detroit. Drop-off locations like those Recycle
Here! provides can take a wider range of materials than curbside (“single stream”) recycling. Examples
include electronics, Styrofoam, and light bulbs. To reduce household waste, Recycle Here! encourages
conscious purchasing, or choosing products with recyclable packaging and avoiding products that
produce a large amount of garbage. Since people typically buy similar things every week, small changes
and substitutions in purchasing habits can make a difference in the amount of waste produced.

Some clarification was requested regarding which materials can be recycled and which cannot.
Plastics have different numbers showing what the plastic consists of. Bottles and containers are usually
#1 or #2 and are easiest to recycle. Numbers 4-7 go into a separate stream; examples include berry
containers (#4), yogurt containers (#5), and Styrofoam (#6). Number 7 is a category described as “other”
that can be a mix of materials. Recycling of #3 (flexible PVC, used for petroleum-based and other
flammable materials) is not encouraged to recycle because it is carcinogenic (this is more for workers’
protection than for its ability to be recycled). If a container is not labeled with a number, it contaminates
the stream and should not be recycled. It is better to remove the tops of containers because sometimes
they are made of different materials than the bottoms. It is fine to leave labels on containers as the
recycling process removes them. Removing tops also ensures that there are no liquids inside containers



Detroit SUN Project 106

to be recycled, and that they do not explode during compaction. Recyclable bags include grocery store
bags, dry cleaner bags, mailers, and produce bags. It was also noted that staples in paper, windowed
envelopes, and metal notebook bindings are all allowed to remain with recycled items. One important
material not allowed in curbside recycling is glass (it is too heavy for the city’s potential revenue from its
recycling).

Notes from the Water Use Efficiency and Responsibility Workshop

The presenters discussed some common sources of residential water contamination. Fertilizers
leach phosphorus into surface waters, especially in spring and summer from lawns. They recommended
to “mow high” to reduce fertilizer use. Pet waste is a source of bacteria. Fluids from cars, such as oils,
transmission fluid, brake fluid, etc. are another major pollutant. Leaks should be managed with kitty
litter or saw dust to prevent them from running into sewers. Participants asked several questions
pertaining to specific materials. One regarded latex paint. Cans should be allowed to dry out and thrown
away (washing brushes in the sink is not a problem). Qil-based paint is more hazardous. Other products
like cleaning products and WD40 are also considered household hazardous materials and should not be
put in drains. They need to go to the city’s main drop-off center. Wayne County also has four collections
annually for such materials.

Medical wastes have become an increasingly important contaminant in waterways. In the past it
was recommended that expired or unfinished medications be flushed. This was to avoid theft of
prescription drugs from trash. However, treatment plants cannot eliminate pharmaceuticals, which
move to surface waters and drinking water (even after double treatment). The long-term effects of this
are unknown. One worry is that “superbugs” could be created, pathogens that could become resistant
to antibiotics. Proposed solutions to this problem include partnering with drug companies to take back
unused pharmaceuticals, or to have a central drop location in cities. The current recommendation is to
take drugs out of their original containers and mix them with another material (e.g. kitty litter or coffee
grounds). The mix should then be put in an impermeable container and thrown out with the trash. This
will make drugs unrecognizable and keep them out of the sewer system. For sharps, a hard plastic or
metal container with a lid should be used (not something that could be mistaken for recyclable and not
a clear container). It should be taped shut and labeled “not recyclable,” then thrown away. A brochure
containing disposal tips for medical waste and pharmaceuticals was also distributed. A second
informational brochure was distributed describing the “7 simple ways to clean water,” or how to best
manage water use in the home, and what happens to it after use.

Detroit has a combined sewer system, which is not designed to handle water from all
impervious surfaces (e.g. roofs, streets, residential). Heavy storms overwhelm system, causing what is
known as Combined Sewer Overflow (CSO). It is likely that the city system will remain this way, as
retention basins and sewer separation are expensive. Residents can help by making sure as little water
as possible enters the system. On average, a person uses three gallons of water per day, but in the US
much more.

One way to limit (or at least slow) water going to the sewer system is to install a rain barrel.
There were several questions from participants regarding the purpose and use of rain barrels. Rain
barrels are used for the capture and reuse of water from the roofs of houses. Examples of uses are
watering yards and washing cars. They can be constructed of simple materials, such as a garbage can.
They are installed under the downspout close to a home’s foundation. About half of the houses in
Detroit have gutters than connect directly to sewers and half that run off into streets. Insects are kept
out of barrels because they have lids. Goldfish can also be kept in the bottom to eat larvae. Other
advantages to installing a rain barrel are that the water it captures is free of charge and does not contain
chlorine, unlike municipal water. This water cannot be used a drinking water.
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Landscaping was said to be a way to conserve water, following the assumption that native
plants use less water. Rain gardens are a particular kind of landscaping that hold water for a short period
of time and assist its absorption into the ground. They are not meant to hold standing water. They
should be grown in a depression, using native plants to absorb water. Perennials were recommended
since they have stronger roots systems and only need to be planted once. In Detroit, native plants can
be found at Eastern Market; other locations such as Home Depot will probably not have native species
for sale.

Two critical places to save water are the kitchen and bathroom. Using the demonstration house,
participants were given the following useful tips. In the kitchen, water should not be run constantly
while washing dishes. Instead, a pan of rinse water could be used. An aerator can be installed in the
faucet. These add air to the water as it exits so less is used (they must be the proper size for each
faucet). Petroleum-free soaps and detergents are also better for preserving water quality. Faucets are
labeled on their sides with their rate of water use. For drinking water, a pitcher of water can be kept in
the refrigerator so people can have cold water without running the faucet (the lid can also be left off to
evaporate chlorine if desired). In the bathroom, pressure-assisted toilets could be installed to use less
water than conventional toilets. Toilet leaks are common and are usually small problems like the
flapper. Some people place an object, such as a “toilet tank bank” balloon or brick to displace water in
the toilet tank, though there was some doubt that the toilet would function as well. Showerheads from
before 1994 use 3 gallons per minute. Now those using 1.5-2 gallons per minute are available. Aerated
handheld showerhead units are also now available. A simple technique is putting a timer in the shower
to encourage people to take shorter showers. Additionally, while waiting for water to warm, a bucket
could be filled with the unused water and used in another way. Insulating water heaters and pipes will
also reduce the wait time for hot shower water. Again, aerators can be put into bathroom sinks. A last
tip is to look for products with the Water Sense label. This is an EPA label for products that use less
water.

Fixing leaks is also important for conserving water. Leaks also make the biggest difference in
water bill. The average drip amounts to about 3,000 gallons per year, or about 150 showers. Testing for
household leaks is simple. A homeowner can locate the water meter and take a reading, then make sure
everything in the house is shut off and remains unused for two hours. If the meter increases during this
time, this is evidence of leakage. To test for toilet leaks, food coloring can be put into the tank. If after a
10-15 minute wait the coloring comes out in the bowl, there is a leak.

Notes from the Weatherization Workshop

The presentation began by noting that we are increasingly encouraged to reuse/recycle and
reminded of the importance of energy independence. It is as important now as ever to use only whatwe
need and eliminate waste. Participants were asked to think about all the things they plug into the wall,
and to return to the attitudes of saving and reuse of older generations. A sample utility bill was given
out to remind people of whatwe pay for. This equation determines electricity costs:

H#WATTS x #HOURS USED = ELECTRIC BILL

(Gas, in contrast, is measured in CCF used, or in units of one hundred cubic feet.)

Participants were encouraged to make sure they are being charged one month at a time and
that their bills are not estimated. Using less electricity can lower utility bills in another way: residents are
guaranteed the lowest rate if they use 17 kWh/day or below. They were also discouraged from agreeing
to fixed gas rates, as they are sometimes overpriced (rates range from $0.60 - $1.49/CCF). Living
situations and houses vary, so can be difficult to compare one utility bill to another.
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The presenter’s approach to home energy was to see a house as a system, and to identify
energy flows (and leaks) in that system. The simple idea that heat moves toward colder areas can help
identify problem areas. For example, hot air rises, so close the attic door in the winter. Cold air sinks, so
close the kitchen door in the summer. Andrea recommended a new rule for home heating: heat the
people, not the whole house. Closing vents and doors to unused rooms will use less gas. Storage spaces
like attics do not need to be heated, nor do basements. The cold-air return vents of forced air furnaces
should be kept open and unblocked, otherwise the blower motor increases electricity bill because it
keeps blowing air that’s not moving, and carbon dioxide is produced from burning fuel that does not
heat anything. Duct work should be insulated if there is a crawl space underneath (though not if there
are pipes below, as they could freeze).This alone could save hundreds of dollars per year on heating
costs. Windows are thinnest part of the wall, so vents and radiators should not be located under them
(double windows are better insulated than single windows). Corrugated cardboard can act as a storm
window (cutting it a little larger than the window and taping it) and bubble wrap can insulate windows
(this is also reusing, not buying petroleum products, and allows light in). For homes with radiators, it is
normally recommended to turn them don 4-5 degrees when no one is home. Because boilers are slower
to heat than furnaces, it is also advisable to keep them at the same lowest comfortable temperature all
the time. Radiators can be insulated with foil. For cooling, the most inexpensive technique is to open
doors in the morning and close shades where sun enters, switching in the evening (shades should be
flipped up and away for maximum reflection).

One of Andrea’s most salient points was to fill in as many points of heat leakage as possible.
Plastic bags can be stuffed in myriad places to prevent heat from escaping. Some examples include
where molding separates from a wall, milk shoots (metal becomes colder than wood, so best to fill them
in with plastic and/or Styrofoam), or around windows. If such gaps are too large, spray foam may be
helpful. Gaps under doors can be remedied with door sweeps (to be placed as low on the door as
possible, so it touches the floor). Weather stripping is useful in doorways as well (best if not installed
over oil or paint so it stays longer). Putty is useful for filling small holes and cracks. Unused oven vents
can be filled with Styrofoam. Other ways to save natural gas include keeping water heaters at the
minimum temperature. The restaurant standard is 120°F, the maximum temperature of 180°F is
unnecessary. This is sufficient even in apartment buildings. Timing showers can help save on water
heating as well. The more heat kept inside the house, the less will be consumed. This also avoids the use
of electric space heaters, which is the most expensive way to heat.

To conserve energy through reduced electricity use, Andrea recommended unplugging
everything not used on a daily basis. Power strips cut off electricity from walls and save energy. For
lights, if a room will go unused for more than five minutes, they should be turned off. Use of natural
light and CFLs is desirable over incandescent light, as is burning only what is necessary in multi-bulb
fixtures. Using CFLs can save $70 per bulb replaced. Other ways to save electricity include air-drying
clothes instead of using dryers and air-drying dishes instead of heat-drying them in dishwashers.

Appliances use a lot of the electricity billed to households. When buying new appliances,
residents are encouraged to look at the Energy Guide that accompanies them. As Andrea stated, “the
war is won in the store.” Products with an energy-saving label use at least 40% less electricity. Larger
appliances will mean larger bills. The appliance consuming the most electricity is the refrigerator,
followed by the freezer. Extra appliances, such as a second freezer, should be unplugged if not truly
useful (especially free-standing freezers). In fact, $150-5200 is spent per year for older freezers. Again,
eliminating waste saves money.

DTE has been offering free home weatherization since July 1, 2010. Fifty homes were
weatherized under this program in the first month. A consultant can also walk through the home and
give written energy saving recommendations. They can also host group sessions. This program is offered
only in Detroit, and homes are tracked only if permission is given.
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Notes from the Health & Environment Workshop

Families a few generations ago were more connected to the food they ate; grocery stores are
relatively new. Many of our food habits are relatively recent, as are modern access issues. Lisa began by
asking the group how the grandparents’ generation ate (they grew their food), and whether we
remembered them having concerns like diabetes and obesity (not really). Nowwe are experiencing a
shift back to what older generations already know.

In a short period of time,our food habits have moved away from gardens/neighbors/trade
andwe have seen a huge rise in obesity, decrease in environmental quality, and economic downturn.
Families no longer unite around food. This is occurring while there is massive production of inexpensive
food. Now the reference point for many is a gas station or a corner store. The state of being both
overweight and malnourished is new. Some believe thatwe need to produce more food since there is
hunger in communities, but in truth there is so much food produced that it cannot all be sold at market
price (surpluses are dumped). The real problem is not the amount of food produced, but its distribution
— it is a social justice issue.

One participant commented that with “using hormones, downsizing and overseas production”
food is not natural anymore. Today it can be hard to trust food, to judge what is safe and healthy. It is
not only a matter of education. Access to foods grown naturally can be limited. Organic foods can be
expensive, and it can be difficult to know what this label means (look and taste are not necessarily
different). Growing food in one’s backyard could be an option. We can start to see growing food as a
way to live, instead of gardening as a luxury.

In the past, 90% of people in this country were involved in food production, whereas now only
5% are involved. Though urban agriculture is not new, growing food in one’s backyard is a kind of
revolution since money leaves the community when people shop at grocery stores. Where there are
local businesses with local buyers, money spent on food stays in the city. There are now very few food
places owned by city residents in Detroit. At one time there were many different small options, owned
by Detroiters; today the food system is not owned and controlled by the city. Community food security
must now come from movements led by people from within their communities. In Detroit, urban
growers could gain economic benefits by selling produce, or by participating in the Grown in Detroit Co-
op.

Organizations like the Capuchin Soup Kitchen Earthworks Urban Farm can be catalysts for such
activity. They offer several programs to help start people in urban agriculture. The Garden Resource
Program is a 9-week course for people who want to lead community garden efforts. Growing Healthy
Kids is another that teaches children about the origins of food and how to cook. They also grow 100,000
seedlings annually to give away to gardeners. (They have found that people are more likely to grow
seedlings than seeds, and more likely to eat vegetables if they grow them themselves.)

Diet and exercise are worrisome issues seen every day in Detroit. People should be getting 5-7
servings of fresh (undressed) fruits and vegetables per day, preferably home-grown. People are now
accustomed to eating high-calorie, low-nutrient food. This combined with sedentary lifestyles has many
negative health effects. Low-intensity exercise (1 hour) or high-intensity exercise (30 minutes) is
recommended, but can be cumulative throughout the day. Body Mass Index (BMI) is a height to weight
ratio that is used to figure out national levels of overweight and obesity. Participants were able to
calculate their individual BMI at the workshop.

Notes from the Rain Barrel Workshop

With the combined sewer system in Detroit, residential and street runoff goes to same system.
This is a problem on days of heavy rain (greater than a half inch) and is too much for the sewer system
and treatment plant to handle. The result is Combined Sewer Overflow (CSO), in which wastewater gets
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released into Rouge and Detroit Rivers. Chlorine and screens are used on about half of the outfall, but
nothing is used to treat the other half. Detroit is not unique, as many older cities have the same
problems with a combined system.

To make the rain barrels,we procuredwe used 55-gallon plastic drums for each participant. The
best way to find barrels is Craig’s List (the cost is usually $10-$25); sometimes breweries, restaurants,
car washed, etc. offer them for free. Other supplies included a union and plumber’s tape, silicone, and
wire mesh.We first drilled two holes in a large barrel—one on the bottom for the spigot, and one on the
side for overflow.We wrapped the spigots three times with plumber’s tape and connected them to the
unions. The unions were then connected to the barrels. Silicone was used to seal the union to the barrel,
and wire mesh was placed where water would enter to keep debris out.

To install a rain barrel, downspouts must first be disconnected. (Water from gutters should not
run straight into the street). The gutter is cut so that rain barrel sits underneath. Special cutters (a kind
of saw) can be rented from Home Depot. Grants also exist to assist people in doing this.

The barrels have overflow valves in case they fill up; they can be connected to another barrel or
to a hose that will run the water to the ground. Algae may grow, but it is not of great concern. Mold
should not be a problem, either. Fish can be kept in the rain barrel to eat mosquito larvae; the best time
to put them in could be late May. There are no particular precautions for the winter, but it may be a
good idea to drain them.

Rain gardens should be planted in a shallow depression. A flat depression is best because it will
have more surface area, about 6-8 inches deep is recommended. Plants grow in and around the
depression. Native plants are preferred, since they have stronger roots systems and will make more
pathways in the soils for water absorption. Eastern Market may have native plants for purchase.
Sometimes rainwater will collect in the rain garden, but successful gardens will never have standing
water for more than 48 hours. The best soil type for a rain garden is a mixture of sand and compost. If
soils contain too much clay, must be replaced since they will hold too much water. Rain gardens may be
preferable to rain barrels where the gutters are too close to the house (otherwise the gutter could be
angled outward). These gardens can be of any size.
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Appendix F. Sample Project Brochure
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Figure 26. Sample project brochure, side 1.
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Figure 27. Sample project brochure, side 2
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Appendix G. List of Demonstration House Characteristics Used in the Home Energy Saver Program

Year Built = 1941
Heated or Cooled Floor Space = 912-sq. ft.
Stories Above Ground =2
Type of Foundation = Conditioned Basement
Foundation/Floor Insulation = No/Don’t Know
Ceiling Insulation Level = R-0
Roof Insulation Level = R-0
Attic Type = Unconditioned
Wall Insulation = No/Don’t Know
Does House Have Weatherstripping of Caulk to Prevent Air Leakage? = No
Windows Location, Size, Type:
Front, 44.5-sq. ft, Single pane, clear, wood, or vinyl
Back, 16.7-sq. ft., Single pane, clear, wood, or vinyl
Left, 65.5-sq. ft., Single pane, clear, wood, or vinyl
Right, 54.0-sq. ft., Single pane, clear, wood, or vinyl
Clothes Washer = Yes
Number of Refrigerators = 1
Water Heater:
Year Purchased = 1992
Tank Size = 40-gal.
Fuel = Natural Gas
Heating Equipment:
Type = Central Gas Furnace
Year Purchased = 1976
Cooling Equipment = None
Duct Location = Conditioned Space
Ducts Insulated = No/Don’t Know
Boiler Pipe Insulation = No/Don’t Know
Cost of Electricity = $0.112/kWh
Cost of Natural Gas = $0.9043/CCF
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Appendix H. Summary of Results from Demonstration House Energy Analysis

Table 2. Summary of results from Demonstration House Energy Analysis

Electricity | Electricity | Electricit coz coz2 coz Natural | Matural | Natural
(kwh) Y (kwh) ¥ (kwh) Y | Emissions | Emissions | Emissions Gas Gas Gas | Money ($) | Money (S) | Money ($)
(5) (10) (20) (Ibs. CO2}) | (Ibs. CO2) | (lbs. CO2} | (Therms) | (Therms)|(Therms) (5) (10) (20)
(5) (10) (20} (5} (10) (20)
Lighting 938 938 938 1,466 1,466 1,466 0 0 0 105 105 105
Large

N 1,559 1,559 2,141 1,502 1,502 2,412 -80 -80 -80 103 103 168
Appliances

Hot Water 0 0 0 1,718 1,718 1,718 147 147 147 132 132 132

Heating 86 86 145 7,866 8,544 10,576 662 720 886 605 657 813
Total 5-Year

Total 10-Year

Total 20-Year

Total for All
Occupied
Single Family
Homesin
Project Area
(137-homes)

353,871 353,871 441,688 |1,719,624 1,812,510 2,215,564 | 99,873 | 107,819 | 130,561 | 129,465 | 136,589 | 166,866
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Appendix I. Full 5-, 10-, and 20-year output from the Home Energy Saver Program

5-Year Analysis
| é \MED =
HOME ENERGY SAVER
Prepared by:
This report is generated by the Home Energy Saver
: -based energy audit tool, developed by
: the U.S. Department of Energy's
- Lawrence Berkeley National Laboratory,
and can be reached at http://hes.|bl.gov

HOUSE CONFIGURATION

General Information

Narne or olher identifier this home/session : Nottingham; User's email address . karyncb@umich.edu; Pumpose of this : Hypothetical , Address .

3975 Nottingham Rd.; Cily : Detroit; State . Michigan; Cily with mos! similar climate to modeled house : Detroit; Year house was buill : 1941; People Iwmg in the house,
by the age - 0-5 : 1, People living in the house, by the age - 6-13 : 1, People living in the house. by the age - 14-64 : 2; People living in the house, by the age - 65 plus : 0:
Check for actual electricity prices in your area. . no; Utilities Lislt : no; Select your tariff from the list below. : no;

Energy Prices
Energy Prices - Electricity : 0.112; Energy Prices - Piped Natural Gas : 0.800; Energy Prices - Liquid Propane Gas (LPG) : 0.010; Energy Prices - Fuel Oil : 0.010;

Building Design

Foundation or floor insulation : No/Don't Know; Attic lype : Unconditioned Attic; Wall insulation : No/Don't Know; Does the house have weather-stripping and/or caulking
. No; Describe windows on each side of house - Fronl Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Fronl SqFt . 44.50; Describe
windows on each side of house - Back Type - Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Back SqFl : 16.70; Describe windows on
each side of house - Lell Type . Single-pane, clear, Wood or Vinyl, Describe windows on each side of house - Left SqFt : 65.50, Describe windows on each side of house
- Right Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side ol house - Rgith SqFt : 54.00; Stories above ground level : 2; Rool Insulation level : R-0;
Conditioned floor area (all slories combined) 7 . 912, Type of foundation : Conditioned Basement; Celling Insulation level : R-0 (no insulation);

Appliances Equipment
5 Clothes Washer : Yes; Number of refrigerators : 1 Refrigerator; Water heater - year purchased : 1 Refrigerator: Water heater - Tank Size : 40; Water heater - Fuel :
§  Natural Gas; Healing equipment - Type : Central Gas furnace; Heating equipment - Year purchased : Central Gas furnace; Cooling equipment - Type : No Cooling
Equipment; Cooling equipment - Year Purchased : No Cooling Equipment; Thermal distribution - Duct Location : Conditioned space; Thermal distribution - Ducts
Insulated : No/Don't Know, Thermal distribution - Boiler pipe insulation : No/Don't Know;



YEARLY ENERGY COSTS

Providing more delails will make your resulls more accurale,

Existing Home s2,206 [NV

With Upgrades 1,261 [N

i Large Small |,
Total  Heating  Cooling HotWater , yonces Appliances Hhting

$1,182 $8 $213 $497

Existing Home $2,206

$144 $162
With
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$1,261 $577 $8 $81 $394 $144 $57
Upgrades

Important Note: These are inilial estimates only, and resulls may vary. Il the owner has nol already done so, we slrongly recommend thal
Ihey relain a professional energy audilor lo develop a detailed work scope and budgel lor improving the home. We also recommend Lhe

Home Performance with ENERGY STAR when

1g home imp s.

c A Home's Utllity Bi
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Existing Home

Percentage

With Upgrades Reductions

Whole House

Energy Bill

$2,206

$1,261 $945 43%

Electricity

6,643 kWh

4,061 kWh

Natural Gas

1,626 Therms

897 Therms

Emissions

29,382 CO2

16,830 CO2

Energy Bill

$1,182

$577

Electricity

440 kWh

354 kWh

Natural Gas

1,259 Therms

597 Therms

Emissions

15,397 Ib. CO2

7,531 1b.CO2

Energy Bill

$8

$8

Electricity

75 kWh

75 kWh

Emissions

117 Ib. CO2

117 Ib. CO2

Energy Bill

$213

$81

Natural Gas

237 Therms

90 Therms

Emissions

2,7691b. CO2

1,051 Ib. CO2

Energy Bill

$497

$394

Electricity

3,383 kWh

1.834 kWh

Natural Gas

130 Therms

210 Therms

Emissions

6,823 Ib. CO2

5,321 Ib. CO2

Energy Bill

$144

$144

Electricity

1,290 kWh

1,290 kWh

Emissions

2,017 |Ib. CO2

2,017 Ib. COz

Energy Bill

$162

$57

Electricity

1,445 kWh

507 kWh

Emissions

2,259 Ib. CO2

793 Ib. CO2

Heating electricity values include fan or pumping energy for homes thal have lorced-air or waler-based heating systems powered by circulation pumps. The values for Hol
Water include taps and faucets only; the energy consumed by the water heater to supply hot water for appliances such as clothes washers and dishwashers is included
instead in the rows for those appliances.
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YEARLY HEATING AND COOLING RESULTS

Show Delails
Total Cost
Cost $1,190
Heating $1,182
Cooling $8
Total Energy

1,259 therms
Energy Use 515 kWh
1,259 therms
Heating 2 440 KWh
| Cooling 75 kWh

Notes: lhis house is 0% heated by wood fuel.
100% of the lloor area is heated and 100% cooled.

Healing eleclricily values include fan or pumping energy for homes thal have lorced-air or waler-based healing systems powered by circulation pumps.

YEARLY LARGE APPLIANCES AND WATER HEATING RESULTS
Show Details.

Total
_Cost

First Refrigerator $120
Stove $41
Oven $27
Clothesdryer $163
Clotheswasher $102
Dishwasher $44

Hot Water: Taps and $213
Faucets

Totals $710

Appliance

Equipment energy is the energy used by motors, healing elements, and bumers inside your appliances. This number excludes the energy consumed by your water heater
to supply hot waler for appliances such as clothes washers and dishwashers (which is included instead in the rows for those appliances).

Whal it my results dont malch my energy bill?
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YEARLY SgALL APPLIANCES RESULTS

Show Delails

Category Energy Use Energy Costs
Entertainment 345 kWh $39
Home Office 361 kWh $40
Miscellaneous Kitchen 464 kWh $52
Other Appliances 120 kWh $13
What if m 1 0t match m ill?

YEARLY LIGHTING RESULTS
Here Is the calculaled Yearly lighting bill based on the inputs you provided:

‘Show Details @

Room Energy Use  Energy Costs
All Bathrooms 202 kwh $23
All Bedrooms 68 kwh $8
Dining Room 120 kwh $13
Family Room 77 kwh $9
Garage 75 kwh $8
Hall 114 kwh

Kitchen 208 kwh $23
Living Room 273 kwh $31
Master Bedroom 68 kwh

Qutdoor Lighting 240 kwh

What it my results don't match my energy bill?
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UPGRADE RECOMMENDATIONS SUMMARY
Visit ‘Becommendalions' lo ses more informalion on each upgrads.
Savings  AddedCost TooMuch? ~Dbac B e

Important Note: These are inilial estimales only, and results may vary. I lhe owner has nol already done so, we sirongly recommend that
they relain a professional energy audilor lo develop a delailed work scope and budgel lor improving the home. We also recommend the
Home Perlormance wilh ENERGY STAR program when considering home improvemenls.

{
Upgrades Requiring Investment Other benefits that often come along with these energy-saving
1. Indoor lights upgrades
2. Electric clothes dryer * Fluorescent lamps last several times longer than ordinary incandescent bulbs. which
3, Basement wall insulation saves you lhe lime and expense of replacing bulbs when they burn oul.
4. Clothes washer # Natural gas clolhes dryers reduce your home's peak load on Lhe power grid
' compared 1o an electric dryer.
e ey ® Well-insulated basemen! walls can make your home more comiortable and quieter,
6. Allic insulation and guard against moisture problems and water pipe breakage.
7. Gas waler healer ® ENERGY STAR® clothes washers can reduce water use significantly, leave the
8. Thermostal clothes drier thus reducing drying time and energy consumplion, and reduce wear
and tear on clothes.
* ENERGY STAR® gas-fired furnaces make your home more comloriable. Some
models are less prone o causing indoor air quality problems or house fires.
® A well-insulated ceiling can make your home more comfortable and quieter, reduce

the risk of moisture damage, enhance fire safely, make your home more disasler-
resistant, and help guard agains! pipe Ireezing.

® Efficient gas-fired water heaters may hold their lemperalure longer following power
= interruptions and operale more salely.

=« Programmable thermoslats can help keep your home more comforiable,
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UPGRADE RECOMMENDATIONS @

What efficiency level would you like to model for the initial EnergyStar | &
selection of upgrades? @

What simple payback period would you like to use for selecting ‘ 5 %
upgrades?

Rows thal are dimmed are not included in the calculated values for the retrolit package.
—————J To include them check their boxes and recalculate.

Upgrade | Upgrade Choice & Description sm.a“!

Check/Uncheck
All Upgrades

Indoorlights || GFLs in high-use fixur ¢

Electric clothes l Switch to gasdryer :J
dryer S '

Basementwall | R.q4
insulation

Clothes washer | \EF-142 WF-95EN *

Gas furnace [AEUE-.% ENERGY S *

Attic insulation ‘ R-19

Gas water heater | EF=0.62

Themostat | ENERGY STAR-abelc ¢

Important Nole: These are initial estimales only, and resulls may vary. Il the owner has nol already done so, we strongly recommend thal they relain a professional energy
auditor lo develop a detailed work scope and budget forimproving the home. We also recommend ihe Home Performance with ENERGY STAR program when considering
home improvements.

NCE = Nolt Cost Effective. This upgrade will not pay for itsell in your situalion. There may be other reasons, such as improved comfort, to implement the upgrade, or it
could be made more cosl-elfective if the investment cosl is raduced.

Note: Each of the upgrades in the lable above are evalualed in isolation from the others. If the efficiency level is changed for one upgrade, its polential impact on other
upgrades will not be counted in the row-by-row eslimates. However, lhese kinds of inleractions are included in (he "package” lotals associated with lhe whole-house totals
and chart al the lop of the page, for the upgrades selecled as part of Ihe package. For example, if the lumace elficiencies are raised, the energy savings from wall
insulation will nol change in the row eslimate, bul the incremental savings from including insulation in the package will be less due 1o the more elficient lurnace’s impact on
reducing the energy required to make up heal losses through the wall (there is less energy being used, so less to save).
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DETAILED UPGRADE RECOMMENDATIONS REPORT P

This is a printable report of the upgrades selected for the home. These upgrades have the potential to save $945 each year on the
utility bill.

Upgrade Package Summary:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for tselfin:

You selected the following upgrades:

* Repl: hi in nl lamps with comy 1 nl lam|

Nole: The economic benefils for each of lhe upgrades below are evalualed in isolation from Ihe other upgrades. If the elficiency level is
changed lor one upgrade, ils potenlial impact on olher upgrades will nol be counted in the individual upgrade eslimales. However, lhese
kinds of inleraclions are included in lhe “package” lolals associated wilh the whole-house lotals and charl at the top of lhe page (above). For
example, il the furace efficiency is increased, lhe energy savings from wall insulation will not change in the (able below, bul the incremental
savings from including insulation in the package will be less due to the more efficient lumace’s impact on reducing the energy required lo
make up heal losses through the wall (there is less energy being used, so less lo save).

o

Replace use incand:

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for lselfin:

Additional Benefits:
Fluorescent lamps last several limes longer than ordinary incandescent bulbs, which saves you the lime and expense of replacing bulbs
when they bum oul.

Upgrade Description:
Replace high-use incandescent lamps with compaci fluorescenl [amps. These unils can save up lo 75% of the energy used by an ordinary
incandescent bulb.

Purchasing Tips:

Compare the light output in Lumens of the bulb you are replacing lo ensure you are using the appropriale CFL.Most CFLs list their
light outpul and equivalent incandescenl wallage on their package.

CFLs are avallable in many shapes and sizes, which will allow replacing nearly any incandescent bulb.
® When buying new light fixtures, look for ENERGY STAR qualified models.

» CFLs are a good invesiment for lights thal are used 2-3 hours per day on average or more.
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More Information:

e ENERGY STAR qualifying lighting product list

L] neral information lighting from E

|Belurn to upgrades list|

When replacing your electric clothes dryer, switch to natural gas model

Economic Benefits:

Estimate Yearly Bill Savings: $81
Estimated Lifetime Energy $1,377
Savings:

Estimated Added Cost: $160
Maximum Price for 10 Year $405
Payback:

Return on Investment: 50%
Upgrade Pays for tselfin: 2 years

Additional Benefits:
Natural gas clothes dryers reduce your home's peak load on the power grid compared to an electric dryer.

Upgrade Description:
When replacing your electric clothes dryer, select a natural gas model. In many silualions. this willreduce your overall energy bill because
natural g

ends lo cosl less than electricity. lor Ihe same heating value.

al upgrade costs, and cost-slfectivenass are for a minimum-efficiency nalural gas dryer model. The
dryer. [i this is nol the case, be sure (o

Naole: Our calculations bill savings, typ
defaullupgrade cosl provided here assumes Ihal a nalural gas conneclion is avallable al your clolhe:

include lhe coslof exiending

Purchasing Tips:

® To use a gas dryer, your laundry room must have a gas hookup, with proper connections and safe venting of the gas's exhaust

addilion to an eleclirical oullel

® Look for a dryer with a moisture sensor, and use the dryness sellings rather than timed drying
® When replacing your clothes washer, choose a model with high-speed spin cycles. This feature removes more water from clothes
which reduces the energy and time required for drying

More Information:

® General Information from DOE
® Laundry tips from ACEEE

® |nformation from the California Energy Commission

|Beturn {o upgrades lis!

Insulate basement walls to R-11

Economic Benefits:

Estimate Yearly Bill Savings: $126
Estimated Lifetime Energy $2,142
Savings:

Estimated Added Cost: $299
Maximum Price for 10 Year $630
Payback:

Return on Investment: 42%
Upgrade Pays for ltselfin: 2years

Additional Benefits:
Well-insulated basement walls can make your home more comlortable and quieter, and guard againsl moisture problems and waler pipe
breakage.

Upgrade Description:
ale your basement s
insulation vell as

ements can accounl for as much as 25% of a home's lolal heal loss. Proper
al shell, is vital 1o reducing these energy losses

al least R-11. U
S in your ho!

Is L
aling air [e

asemenl wall area to R-11. The bill savings will be

Note: The annual bill savinas and cosl-eflectiveness assume that you uparade Ihe entire be



Detroit SUN Project 124

less il you do not upgrade the entire area, bul the cost-effectiveness of upgrading less than all of the basement wall area should be
approximalely the same as shown above.

Purchasing Tips:

e When comparing contraclors' bids, make sure they are for the same insulating value R-value, not just the same number of inches. Z

& Fora linished or healed basement, the besl insulation option is lo add 2x4 studs inside the basemenl walls, insulale belween lhe
sluds with fiberglass insulation, and cover with drywall. This option is costly. but may be worth il as it also gives a more finished look
1o the basement. Z

& To protect the insulation from moisture damage. be sure lo provide an air space belween the basement walls and the insulation. e

= Before insulaling, you should carrect drainage problems on the oulside ol your house Il waler leaks into your basemenl. Hire a
qualilied contractor who understands loundalion drainage. E

More Information:

® General Information
= DOE Insulation Tips
@ |Installation Tips
o I " B- "
|Beturn to uparades list

——

When replacing your clothes washer, choose an ENERGY STAR-labeled model

Economic Benefits:

Estimate Yearly Bill Savings: $56
Estimated Lifetime Energy $952
Savings:

Estimated Added Cost: $180
Maximum Price for 10 Year $280
Payback:

Return on Investment: 30%
Upgrade Pays for liselfin: 3years

Additional Benefits:
ENERGY STAR® clothes washers can reduce waler use significantly, leave the clothes drier thus reducing drying time and energy
consumption, and reduce wear and tear on clolhes

Upgrade Description:
When replacing your clothe:
consumplion by up o 70% and are avai
water in addition lo saving energy.

oose an ENERGY STAR-labeled model. ENERGY STAR clothes washers educe energy
able in lop-loading and frontloading designs. Some ENERGY STAR models use up 1o 50% less

Note: Our calculations bill savings, typical upgrade costs, and cost-elfecliveness are for a model with the lowest efficiency thal qualifies for
the ENERGY STAR label

Purchasing Tips:
® (Choose a clothes washer with high-speed spin cycles. This fealure removes more waler from clothes, which reduces the energy and
lime required for drying.
s Selecl a low water-use, high efficiency washer. Front-loading lumble-action washers can cut energy use by up o 70 percent, reduce
water consumption significantly, and may actually gel clothes cleaner, L
® | ook for pre-soaking and’or "suds saver” oplions which conserve energy

® (Clolhes washers come wilh EnergyGuide yellow and black labels. Use lhese abels lo selecl Ihe mosl efficienl model lor Ihe capacity
you have chosen.

More Information:

. IERGY STAR washer li
® General Information from DOE

© Top-Raled Energy-Efficient Clothes Washers from ACEEE

|Return to uparades list|

When replacing your gas furnace, choose an ENERGY STAR-labeled model

Economic Benefits:
Estimate Yearly Bill Savings: $167
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Estimated Lifetime Energy
Savings:
Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for lselfin: 3 years

Additional Benefits:
ENERGY STAR® gas-fired fumaces make your home more comfortable. Some models are less prone to causing indoor air quality problems
or house fires.

Upgrade Description:
When replacing your gas [umace, choose an ENERGY STAR-labeled model. These unils can save 15% or more of your healing bill.

Naote: Our calculations bill savings, lypical upgrade costs, and cost-eliectiveness are lor a lumace with the lowesl efficiency thal qualilies
for the ENERGY STAR label 90 AFUE. Higher efficiency models are available, which can provide additional bill savings

Purchasing Tips:

& Buy the right size of furnace for your needs. If you have upgraded your home's insulalion or windows since your last lumace was
installed, you may be able Lo down-size your furnace i.e., buy a smallercapacity fumace which can reduce the cost, Il you buy a
furnace thal is oo big for your home's needs, it will have shorl cycle limes and reduced elficiency as a resull. A furnace that is
properly sized cosls less to operate. Be sure 1o have your contractor perform a heat-loss, heal-gain calculation, and do not rely on
rule-ol-thumb sizing estimates, which are ollen inaccurate, &

® |l you live in a large house; consider purchasing one of the higher efficiency furnaces that come with two-stage burmers. These
burners allow (he fumace lo operale al lower burn rales using less fuel when the home’s healing demand is low. When the healing
demand is higher, Ihe second stage burmer s employed. The additional savings from Ihis fealure may well be worth the cost If you
live in a large home. &

® New and/or efficient lumaces often have dilferent venting and flue requirements. When replacing your furnace make sure your
coniraclor assesses your exisling flue, follows new code requirements for venling furnaces, and oblains necessary permils and
inspections.

@& All new fumaces are labeled with their Annual Fuel Utilization Efficiency AFUE. The higher the AFUE, the more efficient the unit.

® Consider selecling a furnace with an electronically commutated, or ECM, blower motor. ECM motors are considerably more efficient
1han standard motors. Consider Lhis fealure especially if you run your furnace fan all year long for such things as comfert or air
cleaning. A furnace fan with an ECM motor could cul the cost of running the fumace fan by a factor of 5. ?

® |f your ducl system has leaks or disconnected portions, you will not reap the full energy savings you could get from a high efficiency
lumace. Consider having your heating contraclor check lhe entire length of your ductwork lor leaks and seal any leaks wilh mastic-
lype sealanl, not duct tape. It's now possible for a conlraclor Lo perform verified ducl sealing by using a special fan to lesl ducl
system leakage belore and after sealing. Also have the contraclor check for and repair disconnected ducts - a common probiem
Insulate any ducls in unheated spaces to al least R-6.

Il you don't already have one, consider purchasing a programmable Ihermostat and having your contractor install it along with your
new furnace.

More Information:

L] nsortium | Effici i i

» TopRaledE Efficlent F I ACEEE

. | In i E cli il ling"
& Sizi nd Installation of i n oling Equipmen

|Relurmn to rades li

Increase attic floor insulation to R-19

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:
Estimated Added Cost:

Maximum Price for 10 Year $580
Payback:

Return on Investment: 26%
Upgrade Pays for tselfin: 4 years

Additional Benefits:
A well-insulated celling can make your home more comlortable and quieter, reduce the risk ol moislure damage, enhance fire salely, make
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your home more disaster-resistant, and help guard against pipe freezing.

Upgrade Description:

Insulate your ceiling Lo al leasl R-19. |n a lypical home, hall or more of lhe energy loss is through the exterior walls, lloor and reol. Proper
insulation, as well as sealing air leaks in your home's shell, is vital to reducing these energy losses.

Nole: Qur caleulations bill savings, lypical upgrade costs, and cost-alfectiveness assume Lhe ceiling insulation is upgraded to R-19
Insulating to a higher R-value would provide addilional energy savings.

Purchasing Tips:

® Make sure all holes in the allic lloor are sealed before you install insulation. Make sure there is a vapor relarder between Lhe allic
Tloor and the insulation lo help prevenl excess moislure from condensing on the insulation. However, if you are adding insulation on
top of pre-existing insulation, dont install a vapor retarder, since it may trap moisture in the old insulation underneath. &

If access 1o the atlic is limited, blown-in cellulose or fiberglass insulaticn is your best bel. -3
® Make sure the insulation does not block the atlic vents, and that il is even and free of gaps. &

® When comparing coniraclors bids, make sure they are for lhe same insulating value R-value, nol jusl the same number of Inches. £

® |l you are doing the installation yoursell, consider using cellulose. Cellulose insulation is less expensive and has a higher R-value per
inch than fiberglass, and will nol irritate your skin and lungs. =
More Information:

@ General Information

® DOE Insulation Tij
® |nstallation Tips
# Tips lor mini| R-v Id insulation

|Beturn lo upgrades list|

When reple water y efficient model

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for tselfin:

Additional Benefits:
Efficient gas-fired water healers may hold their lemperature longer following power interruptions and operale more safely.

Upgrade Description:

When replacing your gas waler healer, choose an energy-ellicient mode! with an Energy Faclor of 0.82 or higher.

Note: Our calculations bill savings. typical upgrade costs, and cost-effectiveness assume Lhe efficient water heater has an energy factor of
0.62 and recovery efficiency of 0.76. Higher efficiency units are available, and would provide additional energy savings.

Purchasing Tips:

® The mosl important measure of efficiency for water heaters is the Energy Factor EF. The higher the EF, the more efficient the waler
heater.

® Purchase a water healer whose tank is internally insulated with at least R-16. &

® A waler healer thal is too large for your home not only has a higher purchase cost but will Increase your energy cosls due to
excessive cycling and slandby losses. The resources below provide good, simple guidance on proper sizing of water heaters. The
size, or "capacity”, of a fuel-fired water heater should be judged by Its first hour rating FHR, not its tank size. Due to larger burners,
some gas waler healers wilh smaller tanks aclually have higher capacilies FHRs than models wilh larger lanks,

® Many lypes ol waler healers are now available, such as "demand" lankless, “indirect” or “inlegrated", and solar-assisted water

heaters. More Information
& New and/or eflicient gas waler heaters may have dilferent venling and flue requiremenlts. When replacing your water healer make
sure your conlractor assesses your exisling flue, follows new code requirements for venting waler heaters, and oblains necessary

permits and inspections, 2
More Information:
® General Information (rom DOE

= DOE Waler Heating facl sheet
* Tos-fiated Eneroy-EfficientWater Healers lrom ACEEE
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Install a programmable the
Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for iselfin:

Additional Benefits:
Programmable thermosiats can help keep your home more comlorable.

Upgrade Description:

Install an ENERGY STAR labeled programmabile thermostal, and program it to change Lhe lemperature settings when you are away from
home and at night. EPA eslimales that ENERGY STAR-abeled programmable thermostals can save consumers 10-15% on heating and
cooling bills when used properly. Note: Our calculations bill savings and cost-elfecliveness assume thal the healing-season sel-point is
decreased 4 degrees F during the day 9 am to 5 pm and al night 11 am (o 7 pm, while the cooling-season set-point is increased 3 degrees F
during lhose same periods. Larger set-point adjusiments can provide additional bill savings.

Purchasing Tips:
# Some programmable thermostats have a "smarl” feature designed to maximize energy savings. These thermostats continually

monitor usage patlerns in order (o determine the best time to tum the system on in order lo reach the desired temperature sefting.
while minimizing energy use.

More Information:

= ENERGY STAR hermostal product list
® General Informalion

ROADMAP TO RESULTS
Ease into the process of making your home more elficient. Il you're new to this, or you're on a very lighl budgel, start with the Jowesl-hanging fruil like double-checking your
waler healer's lemperalure selling.

The next easy steps are simple things that will fit into your shopping baskel: maybe a few compact fluorescent lamps or a roll of weatherstripping.

When it's lime to replace thal old fridge, or other appliances, lake time to shop smarl, At a minimum, look for the ENERGY STAR rating. There are detalled lists of products
o that will take you even farther. Remember: you're nol simply spanding money, you're investing for profit and comfor.
Redoing your kitchen? New rool? Finally adding that in-law unit? Creating successful projecls can take some work. Take the time to find a home performance specialist to
help you think thru all the options ahead of time. and then find the right contractor with the skills to do the job right.

i Not only will these upgrades pay for themselves many limes over, there are all kinds of financial incentives o help you tim the cosl. And many of the "non-energy benefits”
will be worth more than money can buy.

And, don'l forgel aboul saving water (which also saves energy).
Stumped? Ask an experl.
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DISCLAIMER

The Home Energy Saver websile and related content were prepared as an account of or 1o expedile work sponsored al least in part by the Uniled Stales Governmenl. While
we slrive lo provide correcl information, neither the Uniled States Governmenl nor any agency thereol, nor The Regents of the Universily of California, nor any of their
employees, makes any warranly, express or implied, or any legal ility for the accuracy, compleleness, or uselulness of any Informalion, apparatus,
product, or process disclosed, or represents (hal its use would nol infringe privately owned rights. Reference herein to any specific commercial product, process, or service
by ils trade name, trademark, manufacturer, or otherwise, does nol necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Governmenl or any agency thereof, or The Regenls of the University of Califomia. Use of the Laboratory or University’s name for endorsements |s prohibited. The views and
opinions of authors expressed herein do nol necessarily state or reflect those of the United States Govemnmenl or any agency thereof or The Regents of the University of
California. Neither Berkeley Lab nor ils employees are agents of the US Govemnment.

Berkeley Lab web pages link o many other websiles. Such links do not constitute an endorsement of the content or company and we are nol responsible for the content of
such links.

Information That You Voluntarily Provide

We do not collect personal information unless you choose to provide il to us. II you provide us with personal information, for example your address, we use thal information
to provide beller information lo you through the Home Energy Saver, as well as (o further our research. While we strive lo prolect your personal informalion, our Laboratory
conducls open fundamental research and cannol guarantee or warranl thal your information will never be compromised or disclosed.

How Information is Used
The information you provide on this site is used o provide the service 1o you, to improve the service, and to conduct and support research by Berkeley Lab researchers and
Iheir collaboralors.

Information Protection

For site security purposes and to ensure thal this service remains available to all users, this University of California compuler system employs soflware programs (o
monitor network Iraffic to identify unauthorized attempts 1o upload or change fon, or otherwise cause damage. Il such monitoring reveals evidence of possible abuse
or criminal activity, such evidence may be provided to appropriate law enforcement officials. We may also share this information with other affiliated institutions in order to
help secure olher systems and networks. Unauthorized attempls to upload or change Information on this server are striclly prohibited and may be punishable under
California and Federal law.

Sharing of Information

We may share the information you choose lo provide to us with our research collaborators and our partners who help to provide this service. We may share the information
you provide to us with the Department of Energy and other Federal Agencies. Informalion you share with us may also be covered by California and Federal laws that provide
for mandatory disclosure under certain circt ices, such as subp and records requests.

A full description of the privacy pelicy and disclaimers can be found at the following web site.
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10-Year Analysis

HOME ENERGY SAVER
REPORT

Prepared by:

This report is generated by the Home Energy Saver
web-based energy audit tool, developed by
the U.S. Department of Energy's
Lawrence Berkeley National Laboratory,
and can be reached at http://hes.|bl.gov

HOUSE CONFIGURATION

General Information

Name or other identifier this home/session : Nottingham; User's email address : karyncb@umich.edu; Pumpose of this assessment : Hypothetical analysis; Address :
3975 Nottingham Rd.; City : Detroit, State : Michigan; Cily with mos! similar climate to modeled house : Detroit; Year house was buill : 1941; People living in the house,
by the age - 0-5 : 1; People living In the house, by the age - 6-13 : 1; People living in the house, by the age - 14-64 : 2; Pecple living in the house, by Ihe age - 65 plus : 0;
Check for actual eleclricily prices in your area. : no; Ulilities List : no; Select your tariff from the list below. : no;

Energy Prices
Energy Prices - Eleclricily : 0.112; Energy Prices - Piped Nalural Gas : 0.800; Energy Prices - Liquid Propane Gas (LPG) : 0.010; Energy Prices - Fuel Oil : 0.010,

Building Design
Foundation or floor insulation : No/Den't Know; Attic type : Unconditioned Attic;, Wall insulation : No/Don't Know; Does the house have weather-stripping and/or caulking
: No; Describe windows on each side of house - Fron( Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Fronl SgFl : 44.50; Describe

o windows on each side of house - Back Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Back SgFt : 16.70; Describe windows on
each side of house - Left Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Left SqFt : 65.50; Describe windows on each side of house
- Right Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side ol house - Raith SqFt : 54.00; Stories above ground level : 2; Rool Insulation level : R-D;
Conditioned floor area (all slories combined) ? : 912; Type of foundation ; Conditioned Basement; Ceiling Insulation level : R-0 {no insulation);

Appliances Equipment

Clothes Washer : Yes; Number of refrigerators : 1 Refrigerater; Water heater - year purchased : 1 Refrigerator; Water heater - Tank Size : 40; Water heater - Fuel :
Natural Gas; Healing equipment - Type : Central Gas turnace; Heating equipment - Year purchased : Central Gas furnace; Cooling equipment - Type : No Cooling
Equipment; Cooling equipment - Year Purchased : No Cooling Equipment; Thermal distribution - Duct Location : Conditioned space; Thermal distribution - Ducts
Insulated : No/Don't Know: Thermal distribution - Boiler pipe insulation . No/Don't Know,



Detroit SUN Project 130

YEARLY ENERGY COSTS

Providing more delails will make your resulls more accurate.

Existing Home s220c IV
With Upgrades $1,200 NI

Towl  Healing Cooling HotWater , =¥~ SM&l  Lighing

$8 $213 $497 $144 $162
$8 $81 $394 $144 $57

Existing Home $2,206 $1,182

With $1,209 $525
Upgrades

Important Note: These are initial estimates cnly, and results may vary. Il he owner has not already done so, we slrongly recommend that
they relain a professional energy audilor lo develop a delailed work scope and budgel for improving the home. We also recommend the
Home Perormance with ENERGY STAR program when considering home improvements.

o

c o R L ity Bi
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Existing Home

Percentage

With Upgrades Reductions

Savings

Whole House

Energy Bill

$2,206

$1,209 $997 45%

Electricity

6,643 kWh

4,061 kWh

Natural Gas

1,626 Therms

839 Therms

Emissions

29,382 CO2

16,152 CO2

Energy Bill

$1,182

$525

Electricity

440 kWh

354 kWh

Natural Gas

1,259 Therms

539 Therms

Emissions

15,397 Ib. CO2

6.853 |b. CO2

Energy Bill

$8

$8

Electricity

75 kWh

75 kWh

Emissions

117 Ib. CO2

117 Ib. CO2

Energy Bill

$213

$81

Natural Gas

237 Therms

90 Therms

Emissions

2,769 1b, CO2

1,051 Ib. CO2

Energy Bill

$497

$394

Electricity

3,393 kWh

1,834 kWh

Natural Gas

130 Therms

210 Therms

Emissions

6,823 Ib. CO2

5,321 Ib. CO2

Energy Bill

$144

$144

Electricity

1,290 kWh

1,290 kWh

Emissions

2,017 Ib. CO2

2,017 Ib. GOz

Energy Bill

$162

$57

Electricity

1,445 kWh

507 kWh

Emissions

2,259 b. CO2

793 Ib. COz

Healing electricity values include fan or pumping energy for homes thal have lorced-air or waler-based healing systems powered by circulalion pumps. The values for Hol
Waler include laps and faucets only; the energy consumed by Ihe water healer to supply hol waler lor appliances such as clothes washers and dishwashers is included
instead in the rows lor those appliances.




Detroit SUN Project 132

YEARLY HEATING AND COOLING RESULTS

Show Delails
Total Cost
Cost $1,190
Heating $1,182
Cooling $8
Total Energy

1,259 therms
Energy Use 515 kWh
1,259 therms
Heating 2 440 KWh
| Cooling 75 kWh

Notes: lhis house is 0% heated by wood fuel.
100% of the lloor area is heated and 100% cooled.

Healing eleclricily values include fan or pumping energy for homes thal have lorced-air or waler-based healing systems powered by circulation pumps.

YEARLY LARGE APPLIANCES AND WATER HEATING RESULTS
Show Details.

Total
_Cost

First Refrigerator $120
Stove $41
Oven $27
Clothesdryer $163
Clotheswasher $102
Dishwasher $44

Hot Water: Taps and $213
Faucets

Totals $710

Appliance

Equipment energy is the energy used by motors, healing elements, and bumers inside your appliances. This number excludes the energy consumed by your water heater
to supply hot waler for appliances such as clothes washers and dishwashers (which is included instead in the rows for those appliances).

Whal it my results dont malch my energy bill?
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YEARLY SgALL APPLIANCES RESULTS

Show Delails

Category Energy Use Energy Costs
Entertainment 345 kWh $39
Home Office 361 kWh $40
Miscellaneous Kitchen 464 kWh $52
Other Appliances 120 kWh $13
What if m 1 0t match m ill?

YEARLY LIGHTING RESULTS
Here Is the calculaled Yearly lighting bill based on the inputs you provided:

‘Show Details @

Room Energy Use  Energy Costs
All Bathrooms 202 kwh $23
All Bedrooms 68 kwh $8
Dining Room 120 kwh $13
Family Room 77 kwh $9
Garage 75 kwh $8
Hall 114 kwh

Kitchen 208 kwh $23
Living Room 273 kwh $31
Master Bedroom 68 kwh

Qutdoor Lighting 240 kwh

What it my results don't match my energy bill?
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UPGRADE RECOMMENDATIONS SUMMARY
Visit ‘Becommendalions' lo ses more informalion on each upgrads.
Savings  AddedCost TooMuch? ~Dbac B e

Important Note: These are inilial estimales only, and results may vary. I lhe owner has nol already done so, we sirongly recommend that
they relain a professional energy audilor lo develop a delailed work scope and budgel lor improving the home. We also recommend the
Home Perlormance wilh ENERGY STAR program when considering home improvemenls.

{
Upgrades Requiring Investment Other benefits that often come along with these energy-saving
1. Indoor lights upgrades
2. Electric clothes dryer * Fluorescent lamps last several times longer than ordinary incandescent bulbs. which
3, Basement wall insulation saves you lhe lime and expense of replacing bulbs when they burn oul.
4. Clothes washer # Natural gas clolhes dryers reduce your home's peak load on Lhe power grid
' compared 1o an electric dryer.
e ey ® Well-insulated basemen! walls can make your home more comiortable and quieter,
6. Allic insulation and guard against moisture problems and water pipe breakage.
7. Gas waler healer ® ENERGY STAR® clothes washers can reduce water use significantly, leave the
8. Thermostal clothes drier thus reducing drying time and energy consumplion, and reduce wear
" . and tear on clothes.
9. Airsealing
* ENERGY STAR® gas-fired furnaces make your home more comloriable. Some
models are less prone o causing indoor air quality problems or house fires.
® A well-insulated ceiling can make your home more comfortable and quieter, reduce
the risk of moisture damage, enhance fire safely, make your home more disasler-
resistant, and help guard agains! pipe Ireezing.
.

Efficient gas-fired water heaters may hold their lemperature longer following power
interruptions and operale more salely.

=« Programmable thermoslats can help keep your home more comforiable,

Having a professional seal your home's air leaks can make your home more
comlorlable. reduce the risk of moisture damage, improve indoor air qualily and fire
safely, and help lo prevenl frozen waler pipes.




UPGRADE RECOMMENDATIONS @

What efficiency level would you like to model for the initial EnergyStar \ :-.

selection of upgrades? @

‘What simple payback period would you like to use for selecting ‘ 10 [
upgrades? )

Rows that are dimmed are not included in the calculated values for the retrofit package.

To include them check their boxes and recalculate.
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Upgrade Upgrade Choice & Description

Check/Uncheck
All Upgrades

Indoor lights

How Muchis
Too Much?

Electric clothes
dryer

Basement wall ! R-11
insulation

Clothes washer | MEF_142 WF-95EN *

Gasfumace | AFUE-90 ENERGYS *

Attic insulation

Gas water heater

Thermostat

Air sealing

Important Note: These are initial estimates only, and results may vary. Il the owner has nol already done so, we strongly recommend thal they retain a professional energy
auditor 1o develop a detailed work scope and budgel for improving the home. We also recommend the Home Performance with ENERGY STAR program when considering

home improvements.

NCE = Nol Cosl Effective. This upgrade will not pay for tsell in your situation. There may be other reasons, such as improved comierl, to implement the upgrade, or it

could be made more cost-effective if the investmenl cost is reduced.

Note: Each of the upgrades in the lable above are evaluated in isolation from the others. I the efficiency level is changed for one upgrade, ils potential impac! on other
upgrades will not be counted in the row-by-row estimaltes. However, (hese kinds of interaclions are included in the "package” lotals associated with the whole-house totals
and char at the lop of the page, lor the upgrades selected as part of the package. For example, if the fumace efliciencies are raised, the energy savings from wall
insulation will nol change in the row estimale, bul the incremenial savings from including insulalion in the package will be less due 1o the more efficient furnace's impacl on

reducing the energy required to make up heal losses through the wall (there is less energy being used, so less to save).
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DETAILED UPGRADE RECOMMENDATIONS REPORT

This is a printable report of the upgrades selected for the home. These upgrades have the potential to save $997 each year on the
utility bill.

Upgrade Package Summary:
Estimate Yearly Bill Savings: $997 @
Estimated Lifetime Energy i
Savings:

Estimated Added Cost:

Maximum Price for 10 Year $9,216 e
Payback:

Return on Investment:

Upgrade Pays for ltselfin: 3years @

You selected the following upgrades:

Note: The economic benefits for each of the upgrades below are evaluated in isolation from the other upgrades. If the efficiency level is
changed for one upgrade, its polential impact on other upgrades will not be counted in the individual upgrade estimates. However, these
kinds of interactions are Included in the "package” totals associated with the whole-house totals and chart at the top of the page (above). For
example, I the furnace efficiency is increased, the energy savings from wall insulation will not change in the table below, but the incremental
savings from including insulation in the package will be less due to the more efficient furnace’s impact on reducing the energy required to
make up heat losses through the wall {there is less energy being used, so less 1o save),

o

Replace high use incandescent lamps with compact fluorescent lamps

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy

Savings:

Estimated Added Cost: $88
Maximum Price for 10 Year M
Payback:

Return on Investment:

Upgrade Pays for ltself in:

Additional Benefits:
Fluorescent lamps lasl several limes longer than ordinary incandescenl bulbs, which saves you lhe lime and expense of replacing bulbs
when they bum oul.

Upgrade Description:
Replace high-use incandescent lamps with compact fluorescent lamps. These unils can save up lo 75% of the energy used by an ordinary
incandescent bulb.

Purchasing Tips:
* Compare the light output in Lumens of the bulb you are replacing to ensure you are using the appropriate CFL.Most CFLs list their
light oulpul and equivalent incandescen| wallage on Iheir package.
® CFLs are available in many shapes and sizes, which will allow replacing nearly any incandescent bulb.
® When buying new light fixtures, look for ENERGY STAR qualified models.
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e CFLs are a good invesiment for lights thal are used 2-3 hours per day on average or more

More Information:

= ENERGY STAR lifying lightini i

. | informati lighting fre

When replacing your electric clothes dryer, switch to natural gas model

Economic Benefits:

Estimate Yearly Bill Savings: $81
Estimated Lifetime Energy $1,539
Savings:

Estimated Added Cost: $160
Maximum Price for 10 Year $810
Payback:

Return on Investment: 50%
Upgrade Pays for ltself in: 2vyears
Additional Benefits:

Natural gas clothes dryers reduce your home's peak load on the power grid compared te an electric dryer

Upgrade Description:
When replacing your electric clothes dryer, selecl a natural gas model. In many siluations, this willreduce your overall energy bill because
natural gas tends 1o cost less than electricity, for the same healing value.

Note: Our calculalions bill savings, typical upgrade costs; and cost-elfectiveness are for a minimum-efficlency natural gas dryer model. The
defaullupgrade cosl provided here assumes thal a natural gas connection is avallable at your clothes dryer. If this is not the case. be sure lo
include the costol extending

Purchasing Tips:

® Touse agas dryer, your lau
addition 1o an electrical outlet

dry room musl have a gas hookup. with proper conneclions and safe venting of lhe gas's exhaust, ir

® Look for a dryer with a moislure sensor, and use Ihe dryness sellings rather than timed drying.

When replacing your clothes washer, choose a model wilh high-speed spin cycles. This fealure removes more waler from clothes
which reduces the energy and lime required lor drying

More Information:

® General Information [rom DOE
® Laundry tips from ACEEE

| ion ifornia En ission

Insulate basement walls to R-11

Economic Benefits:

Estimate Yearly Bill Savings: $126
Estimated Lifetime Energy $2,394
Savings:

Estimated Added Cost: $299
Maximum Price for 10 Year $1,260
Payback:

Return on Investment: 42%
Upgrade Pays for liselfin: 2 years
Additional Benefits:

Well-insulated basement walls can make your home more comfortable and quieter. and guard against moisture problems and water pipe
breakage

Upgrade Description:
Insulate your basement walls lo at least R-11. Uninsulated basements can account for as much as 25%
aling air lea

of a home's total heat loss. Proper
s in your home's thermal shell, is vital to reducing these energy losses

insulation
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Note: The annual bill savings and cost-effectiveness assume thal you upgrade (he entire basement wall area lo B-11. The bill savings will be
less if you do not upgrade f upgrading less than all of Lhe basement wall area should be
approximalely the same as shown above

e entire area, bul lhe cosl-effectivene:

Purchasing Tips:

® When comparing contraclors’ bids, make sure Lhey are for the same insulaling value R-value, nol just the same number of inches. 2

® For a finished aled basemenl, the besl insulation option is lo add 2x4 studs inside the basemenl walls, insulale belween lhe
sluds with liberglass insulation, and cover with drywall, This oplion is costly, but may be worth It as il also gives a more linished look

emenl. Z

lo the

® To protect the insulation [rom moislure damage, be sure lo provide an air space belween the basement walls and Lhe insulatior

e Belore insulat

ng, you should correc! drainage problems on the oulside of your house il water leaks into your basemenl. Hire a

qualified contraclor who underslands foundation drainage. &

More Information:

= General Information
® DOE Insulation Tips

|Beturn to upgrades list

When replacing your clothes washer, choose an ENERGY STAR-labeled model

Economic Benefits:

Estimate Yearly Bill Savings: $56
Estimated Lifetme Energy $1,064
Savings:

Estimated Added Cost: $180
Maximum Price for 10 Year $560
Payback:

Return on Investment: 30%
Upgrade Pays for ltself in: 3 years
Additional Benefits:

ENERGY STAR® clothes washers can reduce waler use significantly,
consumplion, and reduce wear and tear on clothes.

ave Lhe clothes drier thus reducing drying time and energy

Upgrade Description:

When replacing your clothes washer, choose an ENERGY STAR-labeled model. ENERGY STAR clothes washers
consumplion by up to 70% and are available in top-loading and front-loading designs. Some ENERGY STAR models
waler in addition lo saving energy

duce energy

Nole: Our calculations bill savings. typical upgrade costs. and cost-effectiveness are lor a model wilh the lowesl elficiency thal qualifies for
the ENERGY STAR label.

Purchasing Tips:

® Choose a clothes washer wilh high-speed spin cycles. This fealure removes more waler [rom clothes, which reduces the energy and
time required for drying.

8 Selecl a low water-use, high efficiency washer. Front-oading tumble-action washers can cul energy use by up lo 70 percenl, reduce

water consumption significantly, and may actually gel clothes ¢
® | ook for pre-soaking and/or "suds saver” options which conserve energy

& Clolhes washers come wilh EnergyGuide yellow and black labels. Use these labels lo selecl the most efficienl model for the capacily
you have chosen.

More Information:

« ENERGY STAR clothes washer product list

. | Infor ion E
e Top-Raled Energy-Efficient Clolhes Washers from ACEEE

When replacing your gas furnace, choose an ENERGY STAR-labeled model

Economic Benefits:
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Estimate Yearly Bill Savings:
Estimated Lifetime Energy

Savings:
Estimated Added Cost: $549
Maximum Price for 10 Year $1,670
Payback:

Return on Investment:

Upgrade Pays for ltselfin:

Additional Benefits:
ENERGY STAR® gas-fired furnaces make your home more comforiable. Some models are less prone lo causing indoor air qualily problems
or house lires.

Upgrade Description:
When replacing your gas fumace, choose an ENERGY STAR-labeled model. These unils can save 15% or more of your healing bill.

Note: Qur calculations bill savings, typical upgrade costs, and cosl-effecliveness are for a lumace with the lowest efficiency thal qualifies
for the ENERGY STAR label 90 AFUE. Higher efficiency models are available, which can provide additional bill savings.

Purchasing Tips:

Buy the right size of furnace for your needs. If you have upgraded your home's insulalion or windows since your last fumace was
installed, you may be able to down-size your furnace i.e., buy a smallercapacity (urnace which can reduce the cosl. Il you buy a
furnace that is too big for your home's needs, il will have short cycle limes and reduced efficiency as a resull, A furnace that is
properly sized cosls less 1o operale. Be sure 1o have your conlractor perform a heat-loss, heat-gain calculation, and do nol rely on

rule-ol-lhumb sizing estimales, which are olten inaccurale. 2

I you live in & large house, caonsider purchasing one of the higher efficiency lurnaces that come with lwo-stage bumers. These
burners allow the fumace to operate at lower burn rates using less fuel when the home’s healing demand Is low. When Ihe healing
demand is higher. lhe second stage bumer is employed. The additional savings from this leature may well be worlh lhe cosl if you
live in a large home. 2

New and/or efficient fumaces often have different venting and flue requirements. When replacing your lurnace make sure your
contractor assesses your existing flue, lollows new code requirements for venting lumaces, and oblains necessary permits and

inspeclions. &

All new fumaces are labeled with their Annual Fuel Ulilization Efficiency AFUE. The higher the AFUE, the more efficient the unit.

Consider selecling a furnace with an eleclronically commutaled, or ECM, blower molor. ECM molors are considerably more efficient
than standard motors. Consider this fealure especially il you run your furnace fan all year long for such things as comfort or air
cleaning. A furnace fan with an ECM motor could cut the cost of running the fumace fan by a factor of 5.8

Il your duct system has leaks or disconnecled portions, you will not reap the full energy savings you could gel from a high efficiency
furnace. Consider having your healing conltractor check the entire length of your ductwork lor leaks and seal any leaks wilh mastic-
lype sealant, not duct tape. Il's now possible for a contragtor to perform verified duct sealing by using a special fan to lest ducl
syslem leakage belore and aller sealing. Also have Ihe contractor check for and repair disconnecled ducls - a common problem
Insulate any ducts in unhealed spaces 10 al least R-6.

Il you don'l already have one, consider purchasing a programmable thermoslal and having your contractor install il along wilh your
new lurnace.

More Information:

» ENERGY STAR fumn: I li

L] iym for Ei iciency i li

e TopR Energy-Efficient Furnaces from ACEE!

- neral Information from D lick on ™ i ling”
& Sizing and Inslallation of Heating and Cooling Equipment

® How ven! ith robl wi ion i lal

e attic floor insulation to R-19

Economic Benefits:

Estimate Yearly Bill Savings: $118
Estimated Lifetime Energy m
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for ltselfin:
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Additional Benefits:
A well-insulated ceiling can make your home more comloriable and quieter, reduce the risk ol moisture damage, enhance fire salely. make
your home more disaster-resistant, and help guard agains! pipe Ireezing.

Upgrade Description:

Insulate your ceiling to al leas! R-19. In a typical home, hall or more of the energy less is through the exterior walls, floor and reof. Proper
insulation, as well as sealing air [eaks in your home's shell, is vital 10 reducing these energy losses.

Note: Our calculations bill savings, typical upgrade costs, and cost-ellecliveness assume the ceiling insulation is upgraded to R-19.
Insulating to a higher R-value would provide addilional energy savings.

Purchasing Tips:

® Make sure all holes in the allic floor are sealed belore you install insulalion. Make sure there is a vapor relarder between Lhe allic
Tloor and the insulation to help prevent excess moisture from condensing on the insulation. However, il you are adding insulation on
top of pre-exisling insulation, don't install a vapor retarder, since it may lrap moisture in the old insulalion underneath. &

If access 1o the allic is limited, blown-in cellulose or fiberglass insulalion is your best bel. &

Make sure the insulation does not biock the atlic venls, and that il Is even and free of gaps. &

When comparing coniraclors’ bids, make sure lhey are lor lhe same insulaling value R-value, nol jusl the same number of inches. £

® |l you are doing the inslallation yoursell, consider using cellulose. Cellulose insulation is less expensive and has a higher R-value per
inch than fiberglass, and will not irritate your skin and lungs. z
More Information:

* General Information

@ DOE Insulation Ti

@ |Installation Tips

 Tips o B- {oldi ’

[ m I: li

When replac an gy efficient model

Economic Benefits:

Estimate Yearly Bill Savings: $37
Estimated Lifetime Energy W
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for liselfin:

Additional Benefits:
Efficient gas-fired walter healers may hold their temperature longer following power interruplions and operale more safely.

Upgrade Description:
When replacing your gas waler healer, choose an energy-elficient mode! with an Energy Factor of 0.62 or higher.

Note: Cur calculations bill savings, typical upgrade costs. and cost-effecliveness assume Lhe efficient water heater has an energy factor of
0.62 and recovery efficiency of 0.76. Higher efficiency units are available, and would provide additional energy savings.
Purchasing Tips:

® The mos! important measure of efficiency for water healers is the Energy Factor EF, The higher the EF, lhe more ellicient (he water
heater.

Purchase a waler heater whose tank is internally insulated wilh at least R-16. &

A water healer that is loo large lor your home nol only has a higher purchase cost bul will increase your energy costs due lo
excessive cycling and standby losses. The resources below provide good, simpie guidance on proper sizing ol water heaters. The
size, or "capacily”, of a luel-fired waler heater should be judged by ils lirst hour raling FHR, not ils lank size. Due to larger burners,
some gas water healers with smaller tanks actually have higher capacities FHRs than models with larger tanks

& Many types of waler heaters are now available, such as "demand" tankless, "indirect” or “integraled", and solar-assisted water
heaters. More Information
® New and/or efficient gas waler healers may have different venting and flue requirements. When replacing your waler healer make

sure your conlraclor assesses your existing (lue, follows new code requirements for venting waler healers, and oblains necessary
permits and inspections. &

More Information:

. N Information f

« DOE Waler ing f h
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= TopRaled Energy-ElficientWater Heaters (rom ACEEE

® GAM. I er's dirs ry cli “Consumers”

& How to prevenl health and safety problems with combuslion equipment

Install a programmable thermostat

Economic Benefits:

Estimate Yearly Bill Savings: $66
Estimated Lifetime Energy $1,254
Savings:

Estimated Added Cost: $320
Maximum Price for 10 Year $660
Payback:

Return on Investment: 19%
Upgrade Pays for ltselfin: 5years

Additional Benefits:
Programmable thermosiats can help keep your home more comfortabie

Upgrade Description:

Install an ENERGY STAR labeled programmable thermoslal, and program il to change the lemperalure setlings when you are away from
home and at nighl. EPA estimales thal ENERGY STAR-labeled programmable thermostats can save consumers 10-15% on heating and
cooling bills when used properly. Nole: Our calculations bill savings and cosl-effecliveness assume thal the heating-season set-point Is
decreased 4 degrees F during the day 9 am to 5 pm and al night 11 am to 7 pm, while the cooling-season set-point is increased 3 degrees F

gl

during lhose same periods. Larger set-poinl adjustmenis can provide additional bill savings.

Purchasing Tips:

® Some programmable thermoslats have a "smarl” fealure designed lo maximize energy savings. These Lhermoslals continually
palterns in order lo determine the best time 1o turn the system on in order 1o reach Lhe desired lemperalur Iting
zing energy use

monilor
while mir

More Information:

o ENERGY STAR thermosial product lis!

. neral Information

|Belurn fo uparades list|

=

Have a professional seal your home's air leaks

Economic Benefits:

Estimate Yearly Bill Savings: $83
Estimated Lifetime Energy $1,577
Savings:

Estimated Added Cost: $850
Maximum Price for 10 Year $830
Payback:

Return on Investment; 9%
Upgrade Pays for ltselfin: 10 years

Additional Benefits:
Having a professional seal your home’s air leaks can make your home more comiortable, reduce he risk of moisiure damage, improve
indoor air quality and fire safety, and help to prevent frozen water pipes.

Upgrade Description:
Have a qualified professional seal your home's air leaks. Leaky houses wasle energy because healed or cooled air can easily escape.
Older homes fend o be leakier than newer homes. Tightening up a leaky house will reduce the heating and cooling bilis

rsiripping around
1 23 altics, floors

Recent advancements in air sealing technology allow specialists to go beyond the old techniques of caulking and w
obvious places such as doors and windows. The bigges! problems are usually hicden le: In oul of the way places suc
and walls, which are easily found and sealed by a specialist

Naole: The annual bill savings and cosl-effeclivensss assume thal your home's air leakage is reduced by 25%

Purchasing Tips:
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To get the best results. hire a qualified contractor, preferably a "building performance contractor”, or “energy auditor” to find oul where
the leaks are in your home's shell. Make sure the contractor uses a "blower door” lest o find the air leaks. An inlrared scan can be
beneficial in addilion o the blower door lest. Check with your utility company; some offer no- or low-cost basic energy audils.
However, the exira money you would spend lo have the audil done by a home performance conltractor is often well worth il 58

Make sure your conlraclor lesls lhe leakage rate after completing the sealing, not only lo determine the degree of improvemenl, but
also to ensure that the ventilation in your home is adequate. If you don'l already have proper mechanical ventilation, consider
installing a ventilation system. Proper home venlilation will make your home healthier and more comfortable.

Make sure your contractor performs a combustion safety test after sealing your home's air leaks. This lest checks for backdralting
and carbon monoxide, and will help assure Ihe salety of your home's occupants.

If you choose 1o do the work yourself, Tollow the guidance in ENERGY STAR's De-It-Yourself Guide to ENERGY STAR Homesealing.

ROADMAP TO RESULTS
Ease inlo the process of making your home more efficient. |f you're new to this, or you're on a very tight budget, start with the lowest-hanging fruit like double-checking your
waler heater's lemperalure setling.

The nex! easy sleps are simple things thal will fil inlo your shopping basket: maybe a few compacl fluorescenl lamps or a roll of weatherstripping.

When it's lime to replace thal old Iridge. or other appliances, lake time o shop smarl. At a minimum, look Tor the ENERGY STAR rating. There are delailed lists of producls
that will lake you even farther. Remember: you're nol simply spending money, you're invesling for profit and comfor.

Redoing your kilchen? New rool? Finally adding thal in-law unit? Creating successful projects can take some work. Take the time lo find a home performance specialist 1o
help you think thru all the options ahead of time, and then find the right contractor with the skills to do the job right.

Not only will these upgrades pay for themselves many limes over, there are all kinds of financial incentives to help you trim the cosl, And many of the "non-energy benefits"
will be worth more than money can buy.

And, don'l forgel aboul saving water (which also saves energy).
Stumped? Ask an expert.
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20-Year Analysis

HOME ENERGY SAVER
REPORT

Prepared by:

This re ort is generated by the Home Energy Saver
base energy audit tool, developed by
S. Department of Energy's
Lawrence Berkeley National Laboratory,
and can be reached at http:/hes.|bl.gov

HOUSE CONFIGURATION

General Information

Name or olher identilier this home/session . Nottingham, User's email address . karyncb@umich.edu; Purpose of this assessment . Hyp
3975 Nottingham Rd.; Cily : Detroit; Stale : Michigan; Cily with mosl similar climate to modeled house : Detroit; Year house was buill : 1941; People Iwmg in the housa
by the age - 0-5 : 1, People living in the house, by lhe age - 8-13 : 1; People living in the house, by the age - 14-64 : 2; People living in the house, by the age - 85 plus : 0;
Check for actual electricily prices in your area. : no; Utilities Lisl : no; Select your lariff from the list below. : no;

Ivei Ad

Energy Prices
Energy Prices - Electricily : 0.112; Energy Prices - Piped Natural Gas : 0.900; Energy Prices - Liquid Propane Gas (LPG) : 0.010; Energy Prices - Fuel Qil : 0.010:

Building Design

Foundation or floor insulation : No/Don't Know; Allic lype . Unconditioned Attic, Wall insulation : No/Don't Know, Does lhe house have weather-slripping and/or caulking
: No; Describe windows on each side of house - Front Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Front SqFt : 44.50; Describe
windows on each side of house - Back Type . Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Back SgFl . 16.70; Describe windows on
each side of house - Left Type : Single-pane, clear, Wood or Vinyl; Describe windows on each side of house - Left SqFi : 65.50; Describe windows on each side of house
- Right Type : Single-pane, clear, Wood or Vinyl, Describe windows on each side of house - Rgith SqFt ; 54.00; Stories above ground level . 2; Roof Insulation level . R-D;
Conditioned floor area (all slones combined) 7 : 912; Type of foundaticn : Conditioned Basement; Ceiling Insulation level : R-0 (ne insulation);

Appliances Equipment

Clothes Washer : Yes; Number of relrigeralors : 1 Refrigerator; Water healer - year purchased . 1 Refrigerator; Waler heater - Tank Size . 40; Water heater - Fuel :
Natural Gas; Healing equipment - Type : Central Gas furnace; Healing equipment - Year purchased : Central Gas furnace; Cooling equipment - Type : Ne Cooeling
Equipment; Cooling equipment - Year Purchased : No Cooling Equipment; Thermal distribution - Duct Location : Conditioned space; Thermal distribution - Ducls
Insulated : No/Don't Know; Thermal distribution - Bailer pipe insulation : No/Don't Know;
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YEARLY ENERGY COSTS

Providing more details will make your resulls more accurale.

Existing Home s2,20c I
With Upgrades soss VI
: Large Small :
Total  Healing Cooling HolWater , %% S0 Lighting
SEEESS———
$213 $497 $144 $162
$329 $144 $57

Existing Home $2,206 $1,182 $8

With $988 $369 $8 $81
Upgrades

Important Note: These are inilial estimates only, and results may vary. Il the owner has no! already done so, we slrongly recommend that
they relain a professional energy auditor lo develop a detailed work scope and budgel lor improving the home. We also recommend Lhe
Home Performance with ENERGY STAR program when considering home improvements.

c ing B 1ot Aty Bi




EARLY WHOLE HOUSE RESULTS
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Existing Home

With Upgrades

Whole House

Energy Bill

$2,206

$988

Electricity

6,643 kWh

3,420 kWh

Natural Gas

1,626 Therms

673 Therms

Emissions

29,382 CO2

13,211 GO2

Energy Bill

$1,182

$369

Electricity

440 kWh

295 kWh

Natural Gas

1,259 Therms

373 Therms

Emissions

15,397 Ib. COz

4,821 1b. CO2

Energy Bill

38

$8

Electricity

75 kWh

75 kWh

Emissions

117 Ib. CO2

117 Ib. CO2

Energy Bill

$213

$81

Natural Gas

237 Therms

90 Therms

Emissions

2,769 1b. CO2

1,051 Ib. CO2

Energy Bill

$497

$329

Electricity

3,393 kWh

1,252 kWh

Natural Gas

130 Therms

210 Therms

Emissions

6,823 1b. CO2

4.4111b.CO2

Energy Bill

$144

$144

Electricity

1,290 kWh

1,290 kWh

Emissions

2,017 1b. CO2

2,017 Ib. GOz

Energy Bill

$162

$57

Electricity

1,445 kWh

507 kWh

Emissions

2,259 1b. CO2

793 1b. COz

Percentage
Reductions

55%

Heating electricity values include fan or pumping energy for homes thal have lorced-air or water-based healing systems powered by circulation pumps. The values for Hol
Water include taps and faucels only; the energy consumed by Ihe waler healer lo supply hot water for appliances such as clothes washers and dishwashers is included
instead in the rows for those appliances.
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YEARLY HEATING AND COOLING RESULTS
Show Delails

Total Cost
Cost $1,190
Heating $1,182
Cooling $8

Total Energy

1,259 therms
515 kWh

1,259 therms
440 kWh

Cooling 75 kWh

Energy Use

Heating

Noles: this house is 0% healed by wood fuel.
100% of he lloor area is heated and 100% cooled.

Heating electricity values include fan or pumping energy for homes that have forced-air or waler-based healing systems powered by circulation pumps.
What i | i

YEARLY LARGE APPLIANCES AND WATER HEATING RESULTS

h i

Appliance . .g::l]
First Refrigerator $120
Stove $41
Oven $27
Clothesdryer $163
Clotheswasher $102
Dishwasher $44
Hot Water: Taps and $213
Faucets

Totals $710

Equipment energy is the energy used by molors, healing elements. and bumers inside your appliances. This number excludes the energy consumed by your water healer
to supply hot water for appliances such as clothes washers and dishwashers (which is included inslead in the rows for those appliances).

i I ill?
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YEARLY SMALL APPLIANCES RESULTS
Show Details @

Category Energy Use Energy Costs
Entertainment 345 kWh

Home Office 361 kWh
Miscellaneous Kitchen 464 kWh
Other Appliances 120 kWh

Whal if my results don'l mateh my ene ill?

YEARLY LIGHTING RESULTS

Here is the calculated Yearly lighting bill based on the inpuls you provided:

Show Details @

Room Energy Use  Energy Costs
All Bathrooms 202 kwh $23
All Bedrooms 68 kwh $8
Dining Room 120 kwh $13
Family Room 77 kwh $9
Garage 75 kwh $8
Hall 114 kwh $13
Kitchen 208 kwh $23
Living Room 273 kwh $31
Master Bedroom 68 kwh $8
Outdoor Lighting 240 kwh $27

Whal il my resulls donl match my energy bill?
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UPGRADE RECOMMENDATIONS SUMMARY
Visil ‘Becommendations’ 1o see more informalion an each upgrade.

Simple
Yearly Estimated HowMuchis Payback Estimated  gricsions
Savings  Added Cost Too Much? Time ROl

Importan! Note: These are inilial estimates only, and resulls may vary. |l the owner has not already done so. we strongly recommend that
they relain a professional energy auditer lo develop a delailed work scope and budgel lor improving the home. We also recommend the
Home Perlormance with ENERGY STAR when consi home impro

7

Upgrades Requiring Investment Other benefits that often come along with these energy-saving
. Indaor lights upgrades
. Electric clolhes dryer e Fluorescent lamps last several limes longer than ordinary incandescent bulbs, which
saves you the lime and expense of replacing bulbs when they burn oul.
Natural gas clothes dryers reduce your home's peak load on (he power grid
compared (o an electric dryer.
- ‘ Well-insulated basement walls can make your home more comfortable and quieter,
- Allic insulation and guard against moisture problems and waler pipe breakage.
. Gas waler heater ENERGY STAR® clothes washers can reduce waler use signilicanlly, leave (he
. Thermostat clolhes drier thus reducing drying time and energy consumplion, and reduce wear
and lear on clolhes.
ENERGY STAR® gas-fired furnaces make your home mare comioriable. Some
models are less prone to causing indoor air quality problems or house fires.
A well-insulated ceiling can make your home more comfortable and quieter, reduce
. Windows Ihe risk of moisture damage, enhance fire salely, make your home more disasler-
resistant, and help guard againsl pipe Ireezing,
Elfficient gas-fired waler heaters may hold their temperature longer lollowing power
interruptions and operate more safely.
Programmable thermoslats can help keep your home more comforabie.
Having a professional seal your heme’s alr leaks can make your home more
comfortable, reduce the risk of moisture damage, improve indoor air quality and fire
safely, and help lo prevenl frozen waler pipes.

. Basemenl wall insulation
. Clothes washer
. Gas fumace

Fr I R A

. Airsealing
. Relrigeralor
. Wall insulation

- ek
(A=

Energy-efficient refrigeralors are quieler, run less often, release less heal into your
kitchen, and keep their conlents cool longer during power outages.

Wall insulation can make your home more comfortable and quieler, reduce the risk
of moisture damage, enhance fire safety, make your home more disasler-resistanl,
and help guard agains! pipe [reezing.

Energy-efficient windows can make your home more comforfable year-round, reduce
condensaltion, block oulside nolse, improve fire salety, and cul back on ultraviolet
radiation thal can fade your carpets and furniture.
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UPGRADE RECOMMENDATIONS @

What efficiency level would you like to model for the initial EnergyStar \ 2]
selection of upgrades? @

‘What simple payback period would you like to use for selecting ‘ 20 *
upgrades?

——— Rows that are dimmed are not included in the calculated values for the retrofit package.
To include them check their boxes and recalculate.

Upgrade | Upgrade Choice & Description I:Ian_Mmh.is! ki

Check/Uncheck
All Upgrades

Indoor lights [ CFLs in high-use fixtur -
Electric clothes t Switch to gas dryer
dryer

Basement wall { R-11
insulation

Clothes washer { MEF=142 WF‘—'9.5EN .

Gas furmace | AFUE-90 ENERGY S *

Attic insulation ! RA9

Gas water heater [ EF-0.62

Thermostat | ENERGY STAR-abelc

Air sealing  25% air leakage reduc

Reffigerator | 159, betier than stande *

Wall insulation L R-11 wall cavity

Windows | 2:pansisclir-cantolion]

'EF=0.58 ENERGY ST. *

ENERGY STAR-labele 1

Solarreflectance =0.1: # @

Important Note: These are initial estimates only, and results may vary. Il the owner has nol already done so, we strongly recommend thal they retain a professional energy
auditor lo develop a delailed work scope and budgel for improving the home. We also recommend Ihe Home Performance with ENERGY STAR program when considering
home improvements.

NCE = Nol Cosl Effective. This upgrade will not pay for tsell in your situation. There may be other reasons, such as improved comforl, to implement the upgrade, or il
could be made more cost-effective if the investmenl cost is reduced.

Note: Each of the upgrades in the lable above are evaluated in isolation from the others. I the efficiency level is changed for one upgrade, ils potential impac! on other
upgrades will not be counted in the row-by-row estimates. However, these kinds of inleraclions are included in Lhe "package” lotals associated wilh Lhe whole-house lotals
and char at the lop of the page, lor the upgrades selected as part of the package. For example, if the fumace efliciencies are raised, the energy savings from wall
insulation will nol change in the row estimale, bul the incremenial savings from including insulalion in the package will be less due 1o the more efficient furnace's impacl on
reducing the energy required to make up heal losses through the wall (there is less energy being used, so less to save).
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DETAILED UPGRADE RECOMMENDATIONS REPORT

This is a printable report of the upgrades selected for the home. These upgrades have the potential to save $1,218 each year on the
utility bill.

Upgrade Package Summary:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment: m °
Upgrade Pays for ltself in: 7 years

* Insulale basement walls to B11

= When r i r cloth h n ENERGY STAR-labeled model

® When r in r furn. h ENERGY STAR-labeled model

e | ic floor in: I A-

® When Cin r water heater. n en fficient model

® Inslall a programmable themmostal

* Havi ional seal your home's air leak

® I i main refr r. ch ENERGY STAR-label |

® Insul i -

= W r i win h l | low-E aluminum f window

Note: The economic benefits for each of the upgrades below are evalualed in isolation from the other upgrades. Il the efficiency level is
changed for one upgrade, ils potential impacl on olher upgrades will nol be counted in the individual upgrade estimales, However, lhese
kinds of interaclions are included in the "package” lolals associated with the whole-house totals and charl al the top of the page (above). For
axample, il the furmnace elficiency is Increased, the energy savings from wall insulation will not change in the table below, bul the incremental
savings from including insulation in the package will be less due to the more efficient lumace’s impact on reducing the energy required lo
make up heal lesses through the wall (there is less energy being used, so less lo save)

e

o

1t lamps

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment: - 58%
Upgrade Pays for ltself in: z‘mrs
Additional Benefits:

Fluorescent lamps last several limes longer than ordinary incandescent bulbs. which saves you the time and expensa of replacing bulbs
when they bum oul.

Upgrade Description:
Repiace high-use incandescent lamps with compacl lluoreseent lamps. These unils can save up to 75% of the energy used by an ordinary
incandescent bulb.

Purchasing Tips:
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Compare the |
light outpul

ht output in Lumens of the bulb you are replacing to ensure you are using the approprate CFL.Most CFLs list their
and equivalent incandescent watlage on their package.

CFLs are avallable in many shapes and sizes, which will allow replacing nearly any incandescent bulb.
& When buying new light fixlures, look for ENERGY STAR gualified models.

e CFLs are a good invesiment for lights thal are used 2-3 hours per day on average or more.

More Information:

= ENERGY STAR gualifying lighling preduct list
.G inf z DOE

|Belurn 1o uparades list|

When replacing your electric clothes dryer, switch to natural gas model

Economic Benefits:

Estimate Yearly Bill Savings: $81
Estimated Lifetime Energy $1,620
Savings:

Estimated Added Cost: $160
Maximum Price for 10 Year $1,620
Payback:

Return on Investment: 50%
Upgrade Pays for ltselfin: 2years
Additional Benefits:

Nalural gas clothes dryers reduce your home's peak load on the power grid compared o an electric dryer

Upgrade Description:

When replacing your electric clothes dryer, select a nalural gas model. In many situations. this willreduce your overall energy bill because
nalural gas lends (o cost less than eleclricily, lor the same heating value

Note: Our calculations bill savings, typical upgrade costs. and cost-elfectiveness are for a minimum-efficiency natural gas dryer model. The

defaullupgrade coslt provided here assumes thal a natural gas conneclion is avallable at your clothes dryer. If this is nol the case, be sure (o
include the coslof extending

Purchasing Tips:

® To use a gas dryer, your laundry room musl have a gas hookup, wilh proper conneclions and safe venting of lhe gas's exhaust. in
addilion to an electrical outlel

® Look for a dryer with a moisiure sensor, and use lhe dryness setlings rather than timed drying.

® When replacing your clolhes washer, choose a model with high-speed spin cycles. This feal
which reduces the energy and lime required lor drying

removes more waler from clothes

More Information:

® General Information (rom DOE
e Laun ips from ACEEE

LI | ifomi ission

[Relurn lo uparades lis

Insulate basement walls to R-11

Economic Benefits:

Estimate Yearly Bill Savings: $126
Estimated Lifetime Energy $2,520
Savings:

Estimated Added Cost: $299
Maximum Price for 10 Year $2,520
Payback:

Return on Investment: 42%
Upgrade Pays for ltselfin: 2years
Additional Benefits:

Well-insulated basement walls can make your home more comlort; nd quieler. and guard againsl meisture problems and waler pipe




Detroit SUN Project 152

breakage.

Upgrade Description:

Insulate your basement walls 1o al least B-11. Uninsulaled basements can accounl lor as much as 25% of a home's tolal heal loss. Proper
insulation, as well as sealing air leaks in your home's thermal shell, is vilal to reducing these energy losses.

Note: The annual bill savings and cost-effecliveness assume Lhal you upgrade the enlire basemenl wall area to R-11. The bill savings will be
less if you do nol upgrade Lhe enlire area, bul lhe cost-ellectiveness of upgrading less than all ol lhe basement wall area should be
approximately the same as shown above

Purchasing Tips:

® \When comparing contractors' bids, make sure Lhey are for the same insulaling value R-value, nol jusl the same number of inches,

& Fora finished or healed basement, the besl insulation option is to add 2x4 studs inside the basement walls, insulate between the
sluds with liberglass insulation, and cover wilh drywall. This oplion is coslly, but may be worth il as il also gives a more linished look

lo Ihe basement. L

To protect the insulation from moisture damage, be sure 1o provide an air space belween the basement walls and the insulation. Z
® Before insulating, you should correct drainage problems on the oulside ol your house il waler leaks into your basemenl. Hire a
qualified contractor who understands foundalion drainage. &

More Information:

® General Informalion
@ DOE Insulation Ti
* |nstallation Tips.

= Tips lor determining the R-value ol old insulation

When replacing your clothes washer, choose an ENERGY STAR-labeled model

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:

Estimated Added Cost:

Maximum Price for 10 Year
Payback:

Return on Investment:

Upgrade Pays for ltselfin:

Additional Benefits:
ENERGY STAR® clothes washers can reduce waler use significantly, leave the clothes drier thus reducing drying time and energy
consumption, and reduce wear and tear on clothes.

Upgrade Description:

When replacing your clothes washer, choose an ENERGY STAR-labeled model. ENERGY STAR clothes washers can reduce energy
consumption by up to 70% and are available in top-loading and fronl-loading designs. Some ENERGY STAR models use up o 50% less
water in addition o saving energy.

Note: Our calculations bill savings, lypical upgrade costs. and cost-elfecliveness are lor a mode! with the lowest efficiency thal qualifies for
the ENERGY STAR label

Purchasing Tips:
® Choose a clothes washer wilh high-speed spin cycles. This fealure removes more waler from clothes, which reduces the energy and
time required for drying.

® Selecl a low waler-use, high efficiency washer. Front-loading tumble-action washers can cul energy use by up lo 70 percenl, reduce
water consumplion significantly, and may actually get clothes clearer. L

Look for pre-soaking and/cr "suds saver” oplions which conserve energy.

Clolhes washers come wilh EnergyGuide yellow and black labels. Use (hese labels lo select he mosl elflicienl model for the capacily
you have chosen.

More Information:

|Belurn to upgrades list
/




Detroit SUN Project 153

When replacing your gas furace, choose an ENERGY STAR-labeled model

Economic Benefits:

Estimate Yearly Bill Savings: $167
Estimated Lifetime Energy $3,340
Savings:

Estimated Added Cost: $549
Maximum Price for 10 Year $3,340
Payback:

Return on Investment: 30%
Upgrade Pays for ltselfin: 3years
Additional Benefits:

ENERGY STAR® gas-fired furnaces make your home more comforiable. Some models are less prone to causing indoor air quality problems
or house fires.

Upgrade Description:
When replacing your gas lumace. choose an ENERGY STAR-labeled model. These unils can save 15% or more of your heating bill

Note: Qur calculations bill savings. typical upgrade costs. and cost-effectiveness are for a fumace with the lowest efficiency thal qualifies
for lhe ENERGY STAR label 90 AFUE. Higher efficiency models are available, which can provide additional bill savings

Purchasing Tips:

& Buy the right size of furnace for your needs. If you have upgraded your home's insulalion or windows since yourlast fumace was
Installed, you may be able to down-size your furnace i.e., buy a smallercapacity fumace which can reduce the cosl. Il you buy a
furnace thal is loo big for your home's needs, il will have short cycle limes and reduced efficiency as a resull. A furnace that is
properly sized cosls less lo operale. Be sure 10 have your conlraclor perferm a heal-loss, heal-gain calculation, and do nol rely on
rule-of-thumb sizing estimates, which are often inaccurate, 2

® |l you live in a large house, consider purchasing one ol the higher efficlency lurnaces thal come wilth lwo-slage bumers. Th
bumers allow the fumace lo operale at lower burn rales using less fuel when the home's healing demand is low. When the heating
demand is higher. lhe second slage bumer is employed. The addilional savings from lhis lealure may well be worlh Ihe cost if you
live in & large home. &

e New and/or efficient fumaces often have dilferent venting and flue requirements. When replacing your fumace make sure your
conlractor assesses your existing flue, follows new code requirements for verting fumaces, and oblains necessary permits and

inspections. &

All new fumaces are labeled with their Annual Fuel Utilization Efficiency AFUE. The higher the AFUE, the more efficient the unit.

Consider selecling a furnace wilh an electronically commutated, or ECM, blower molor. ECM molors are considerably more elficient
than standard motors. Consider this leature especially if you run your furnace fan all year long lor such Lhings as comfort or air

cleaning. A lumace fan wilh an ECM molor could cut the cost of running the fumace fan by a factor of 5 S

e |l your ducl system has leaks or disconnected portions, you will nol reap the full energy savings you could get from a high efficiency
furnace. Consider having your healing contractor check Ihe entire lenglh of your ductwerk for |eaks and seal any leaks wilh maslic-
lype sealant, not duct tape. It's now possible for a contractor to perfform verified duct sealing by using a special fan to test duct
syslem leakage belore and afler sealing. Also have the conlraclor check fer and repair disconnecled ducls - a commaon problem |
Insulate any ducts in unheated spaces to al least R-6

® |f you dont already have one, consider purchasing a programmable thermostal and having your contractor install it along with your
new lurnace.

More Information:

» ENERGY STAR fumace product list

L] nsortium for Energy Efficiency fum uct lis

o TopR E Efficien F i ACEEE

# General Information from DOE click on "Space Healing and Cooling"
. Szl ; Cooling E

= How nt health and sal roblems with combustion ipmen

|Belurn lo rades list|

Increase attic floor insulation to R-19

Economic Benefits:

Estimate Yearly Bill Savings: $118
Estimated Lifetime Energy $2,360
Savings:

Estimated Added Cost: $456
Maximum Price for 10 Year $2,360
Payback:
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Return on Investment:

Upgrade Pays for ltself in:

Additional Benefits:
A well-insulated celling can make your home more comfortable and quieter, reduce Lhe risk of moisture damage, enhance fire salely, make
your home more disaster-resislant, and help guard against pipe freezing

Upgrade Description:

Insulate your ceiling 1o al least R-19. In a lypical home, hall or more of the energy loss is through the exterior walls, Tloor and roof. Proper
insulation, as well as sealing air leaks in your home's shell, is vital to reducing these energy losses.

Note: Cur caleulations bill savings, lypical upgrade costs, and cost-elfecliveness assume Lhe ceiling insulation is upgraded to R-19
Insulating to a higher R-value would provide additional energy savings.

Purchasing Tips:

® Make sure all holes in the allic lloor are sealed belore you install insulation. Make sure there is a vapor relarder between Lhe allic
floar and Lhe insulation lo help prevenl excess moisture from condensing on the insulation. However, il you are adding insulalion on
top of pre-existing insulation, don' install a vapor relarder, since it may trap moisture in the old insulation underneath. &

® |l access lo the allic is limited, blown-in cellulose or fiberglass insulation is your best bet. E

® Make sure the insulation does not block the attic venls, and that it is even and free of gaps ]

® When comparing contractors® bids, make sure they are for the same insulaling value R-value, not just the same number of inches. i

@ |l you are deing the inslallation yoursell, consider using cellulose. Cellulose insulatien is less expensive and has a higher R-value per
inch than fiberglass, and will nol irritate your skin and lungs. £

More Information:

When replacing your gas water heater, choose an energy efficient model

Economic Benefits:
Estimate Yearly Bill Savings:

Estimated Lifetime Energy
Savings:
Estimated Added Cost:

Maximum Price for 10 Year $740
Payback:

Return on Investment:

Upgrade Pays for ltselfin:

Additional Benefits:
Efficient gas-fired waler healers may hold their temperature longer lollowing power inlerruplions and operale more safely.

Upgrade Description:

When replacing your gas waler healer, choose an energy-elficient mode! with an Energy Factor of 0.62 or higher.

Note: Cur calculations bill savings, typical upgrade costs, and cost-effecliveness assume the efficient water heater has an energy factor of
0.82 and recovery elliciency of 0.76. Higher efficiency unils are available, and would provide addilional energy savings.

Purchasing Tips:
& The most important measure ol efficiency for water heaters is the Energy Factor EF. The higher the EF, the more elficient the water
healer.
® Purchase a water healer whose tank is Internally insulated with at least R-16. &
® A waler healer Lhal is loo |large for your home nol only has a higher purchase cosl bul will increase your energy cosls due to

excessive cycling and standby losses. The resources below provide good, simple guidance on proper sizing of water heaters. The
size, or "capacity”, of a luel-fired water healer should be judged by its firsl hour rating FHR, not ils lank size. Due lo larger burners,
some gas water heaters with smaller lanks aclually have higher capacities FHRs than models with larger tanks.

® Many lypes ol waler heaters are now available, such as "demand" tankless. "indirect” or “inlegrated’, and solar-assisted water
heaters. More Informalion

e New and/or efficient gas water heaters may have diffarent venling and flue requirements. When replacing your waler healer make
sure your contraclor assesses your existing flue, follows new code requirements for venling water healers, and oblains necessary
permits and inspections. 2
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More Information:

® General Information from DOE

= DOE Waler Heating facl sh

. = -EfficientW; rs from

= GAMA consumers direclory click on "Consumers”

@ How lo prevent health and s roblems with combustion ipmen

! m I list|

Install a programmable thermostat

Economic Benefits:

Estimate Yearly Bill Savings: $66
Estimated Lifetime Energy $1,320
Savings:

Estimated Added Cost: $320
Maximum Price for 10 Year $1,320
Payback:

Return on Investment: 19%
Upgrade Pays for ltselfin: 5years

Additional Benefits:
Programmable thermost

als can help keep your home more comfortable

Upgrade Description:

Install-an ENERGY STAR labeled programmable Ihermosial, and program it fo change 1he temperature settings when you are away from
home and at night. EPA eslimales that ENERGY STAR-labeled programmable thermostals can save consumers 10-15% on heating and
ills when used properly. Nole: Our calculations blll savings and cost-eflecliveness assume thal the healing-season sel-point is

4 degrees F during Lhe day 9 am lo 5§ pm and al night 11 am (o 7 pm, while the cooling-season sel-poinl is increased 3 degrees F

cooli

ring those same periods. Larger set-point adjusiments can provide additional bill savings.

Purchasing Tips:

sontinually
ature selting

& Some programmable thermoslals have a "smarl” lealure designed lo maximize energy savings. These thermoslals
monitor usage patterns in order lo determine the besl lime lo tumn the system on in order to reach the desired lemp:

while minimizing energy use.

More Information:
= ENERGY STAR thermostat product list
® General Info ion

|Belurn lo upgrades list|

Have a professional seal your home's air leaks

Economic Benefits:

Estimate Yearly Bill Savings: $83
Estimated Lifetime Energy $1,660
Savings:

Estimated Added Cost: $850
Maximum Price for 10 Year $1,660
Payback:

Return on Investment: 9%
Upgrade Pays for ltself in: 10 years

Additional Benefits:
ng a professional seal your home's air leaks can make your home more comlortable, reduce the risk of moisture damag
or air quality and fire safety, and help 1o prevent (rozen waler pipes

, Improve

Upgrade Description:
Have a qualilied profes:
Qlder homes tend 1o be

nal seal your home's air leaks. Leaky houses wasle energy because healed or cooled air can easlly escape.
akier than newer homes. Tightening up a leaky house will reduce the heating and cooling bills.

Recent advancements in air sealing technology allow specialists (o go beyond the old techniques of caulking and wealherstripping around
obvious places such as doors and windows. The biggest problems are usually hidden leaks in oul of the way places such as attics, floors
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and walls, which are easily found and sealed by a specialist.

Note: The annual bill savings and cost-effectiveness assume that your heme's air leakage is reduced by 25%

Purchasing Tips:

® Togel lhe besl resulls, hire a qualified coniraclor, prelerably a "building performance contractor”, or "energy auditor” lo lind oul where
the leaks are in your home's shell. Make sure the contractor uses a “blower door” les! lo lind the air leaks. An infrared scan can be
beneficial in addilion to the blower door test. Check with your utility company; some ofler no- or low-cost basic energy audils

However, the exira money you would spend lo have Ihe audil done by a home performance conlractor is often well worth it 28

e Make sure your contractor tests the leakage rate alter compleling the sealing, not only to determine the degree of improvement, but
also lo ensure thal the venlilation In your home is adequate. I you don'l already have proper mechanical ventilation, consider
installing a ventilation system. Proper home venlilation will make your home healthier and more comfortable.

*® Make sure your conlractor performs a combustion safely test after sealing your home's air leaks. This test checks for backdrafling
and carbon monoxide, and will help assure the salely of your home's occupants. 2

® |l you choose lo do the work yoursell, lollow the guidance in ENERGY STAR's Do-ll-Yourself Guide to ENERGY STAR Homesealing.

More Information:

|Belurn o uparades list|

When replacing your main refrige , choose an ENERGY STAR-labeled model

Economic Benefits:

Estimate Yearly Bill Savings: $8
Estimated Lifetime Energy $160
Savings:

Estimated Added Cost: $87
Maximum Price for 10 Year $160
Payback:

Return on Investment: 8%
Upgrade Pays for fselfin: 11 years
Additional Benefits:

Energy-efficient refrigerators are quieter, run less often, release less heal into your kitchen, and keep their contents cool longer during power
outages

Upgrade Description:
When replacing your main refngerator, choose an ENERGY STAR®-labeled model, ENERGY STAR refrigeralors musl exceed lederal
elficiency slandards by al leas! 15%. Models that are up to 40% more elficient than the federal slandards are available.

Note: Our calculations bill savings, lypical upgrade costs. and cosl-effectiveness are for a model with the lowesl efficiency thal qualifies for
the ENERGY STAR label.

Purchasing Tips:

® Be especially careful in choosing a refrigerator because it will use more energy than any other kitchen appliance.
® Refrigeralors wilh Lhe lreezer on the bollem or the top are the most eflicient. Bollom-mounted freezer models use aboul 16% less
energy |han side-by-side models. Top-mounted [reezer models use aboul 13% less energy than a side-by side. L

Through-the-door icemakers and waler dispensers are convenient and reduce the need to open the door. which helps maintain a more
conslanl lemperalure. However, (hese convenienl ilems will increase your refrigerator's energy use by 14 1o 20%. L

® Too large a relrigerator wasles space and energy. One thal is loo small can mean exlra Irips 1o the grocery slore. Decide which size

lits your needs, then compare the EnergyGuide yellow and black label on each so you can purchase the most energy efficient make

and model. The most efficient relrigerator size is 16-20 cubic leet, 12

More Information:
® EN TAR refrigerator Ii
. nsortium for En Efficien firi r li

® Top-R Refriger: from A
s En ving Tips for refri from "Ene vers”

|Beturm o uparades lst]
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ior walls to atleast R-11

Economic Benefits:

Estimate Yearly Bill Savings: $205
Estimated Lifetime Energy $4,100
Savings:

Estimated Added Cost: $3,881
Maximum Price for 10 Year $4,100
Payback:

Return on Investment: 3%
Upgrade Pays for ltself in: 19 years

Additional Benefits:
Wall insulation can make your home more comloriable and quieter, reduce the risk of moislure damage, enhance lire safely, make your
home more disaster-resistanl, and help guard agains! pipe lreezing.

Upgrade Description:

Insulate exterior walls lo al least R-11. In a typical home, hall or more of the energy loss is through the exterior walls, floor and roof. Proper
insulation, as well as sealing air leaks in your home's shell, is vital to reducing these energy losses. Exlerior walls can be the most
important parl of your shell lo insulale, because of lheir large area.

Note: The annual bill savings and cosl-effecliveness assume that you upgrade all of your exlerior walls to R-11. The bill savings will be less
il you do not upgrade the entire wall area, bul the cosl-elfecliveness ol upgrading less than all of your wall area should be approximately the
same as shown above.

Purchasing Tips:

® You may be able to tell if your walls are insulated by removing an outlel cover on an exterior wall and looking into the wall cavily. Or,
choose a closel or cabinel along an exlerior wall. Drill two 1/4" holes into the wall aboul 4" aparl. with one hole above the olher; any
insulation should be apparent. |f you don'l see any insulation inside the wall cavity, hire an insulation contracter to blow cellulose or
liberglass insulation into the exterior walls. Blowr-in insulation does not require the walls to be torn open &

When comparing contraclors' bids, make sure they are for the same insulating value R-value, nol jusl the same number of inches z

& Be sure lo check Lhe coniractor's work. For blown-in insulation, make sure lhe conlraclors inslall the correct number of bags of
insulation for your wall area, as listed on the bags, L

More Information:

- In| n

e DOE o T
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When replacing your windows, choose a double-pane solar-control low-E aluminum frame window

Economic Benefits:

Estimate Yearly Bill Savings: $27
Estimated Lifetme Energy $540
Savings:

Estimated Added Cost: $543
Maximum Price for 10 Year $540
Payback:

Return on Investment: 3%
Upgrade Pays for ltself in: 20 years

Additional Benefits:
Energy-eflicient windows can make your home more comforiable year-round, reduce condensation, block outside noise, improve fire salely,
and cul back on ullraviolel radiation thal can lade your carpels and fumiture.

Upgrade Description:

When replacing windows, choose a double-pane, solar-control low-E, aluminum frame window.

Note: The annual bill savings and cost-elleclivensss assume thal you replace all of your windows wilh windows that have U-factor=0.67 and
SHGEC=0.37 see the links in More Information for an explanation of these units. Bill savings will be less if you do not replace all of your
windows, bul the cost-effectiveness of replacing less than all of your windows should be approximalely the same as shown above. Windows
with even belter perlarmance are available, and could provide additional energy savings

Purchasing Tips:
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Choose a window lhal is appropriate for your climate. ENERGY STAR window labels have a Climate Region Map thal indicates which
of four broad climate regions Northem, Norh/Central, South/Central, or Southern the window qualilies for. Make sure 1he window you
choese is appropriate for the region you live in.

Consider different types of glazing for windows on different sides of your house 1o benefit from passive solar energy and maximize
energy benefits. Install the lowest U-value windows you can allord on north-facing windows. Select windows with appropriate low-e

coalings for your locaion on the east, wesl, and south sides of your house, &

To maximize energy performance, choose windows with larger unbroken glazing areas instead of mulli-pane or true-divided-light
windows. Applied grills that simulate true- divided-ight windows, however, do not reduce energy efficiency. &

Choose windows with good warranties against the loss of the air seal. If the glazing seal is lost, nol enly will fogging occur, but also
any low-conductivity gas between the layers of glass will immediately be lost.®

Il summer heal gain is a problem in your house, look for windows wilh low-e coatings, especially spectrally selective low-e coalings,
which significantly reduce solar heal gain and improve insulalion without affecting visible light or color. Tinted windows also reduce
solar heal gain, bul they transmil less visible light.

Look for the National Feneslralion Rating Council NFRC label lo help you compare perlormance and other features.”
Select windows with low air leakage ratings - between 0,01 and 0.06 cim/ft. ©

More Information:

ROADMAP TO RESULTS
Ease into the process ol making your home more efficienl. If you're new to this, or you're on a very light budgel, slar with lhe lowest-hanging fruil like double-checking your
waler heater's lemperalure satling.

The next easy sleps are simple things that will fit into your shopping baskel: maybe a few compact flucrescent lamps or a roll of wealherstripping.

When il's lime 1o replace thal old Iridge, or olher appliances, lake lime lo shop smart. Al a minimum, look lor the ENERGY STAR raling. There are delailed lists of producls
that will take you even farther. Remember: you're not simply spending money, you're investing for profit and comfort.

Redoing your kilchen? New roal? Finally adding that in-law unil? Crealing successful projects can take some work. Take the lime lo find a home performance specialis! lo
help you think thru all the options ahead of time, and then find the right contractor with the skilis te do the job righl.

Not only will these upgrades pay lor themselves many limes over, thera are all kinds ol [inancial incentives lo help you Iim the cost. And many of the "non-energy benetits”
will be worth more than money can buy.

And, don'l forget aboul saving water (which also saves energy).
Slumped? Ask an experl.
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DISCLAIMER
The Home Energy Saver websile and related content were prepared as an account of or 1o expedile work sponsored at leas! in pant by the Uniled States Government. While
we slrive lo provide correct Information, neither the United States Governmenl nor any agency thereol, nor The Regents of the University of California, nor any of their
employees, makes any warranty, express or implied, or assumes any legal responsibilily for the accuracy, completeness, or uselulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein lo any specific commercial product, process, or service
by its trade name, lrademark, manufacturer, or otherwise, does not nec ily consti or imply its endk recommendation, or favoring by the United Slates
Government or any agency thereof, or The Regents of the Universily of California. Use of the Laboratory or University's name for endorsements is prehibited. The views and
pinions of authors exp d herein do not rily state or reflect those of the United States Government or any agency thereof or The Regents of the University of
California. Neither Berkeley Lab nor its employees are agents of the US Government.

Berkeley Lab web pages link to many other websites. Such links do nol constilule an endorsement of the contenl or company and we are nol responsible for the conlent of
such links.

Information That You Voluntarily Provide

We do not collect personal information unless you choose o provide it to us. If you provide us with i ion, for your address, we use that information
to provide betler information lo you through the Home Energy Saver, as well as lo further our research. While we strive 1o prolecl your personal information, our Laboratory
conducls open fundamental research and cannol guarantee or warrant thal your information will never be compromised or disclosed.

How Information is Used
The information you provide on Lhis site is used lo provide the service lo you, lo improve he service, and lo conducl and support research by Berkeley Lab researchers and
their coliaboralors.

Information Protection

For site securily purposes and lo ensure thal this service remains available lo all users, lthis Universily of Califomia compuler syslem employs soflware programs 10
monitor network traffic 1o identify unauthorized altempts 1o upload or change informalion, or otherwise cause damage. Il such monitering reveals evidence of possible abuse
or criminal activily, such evidence may be provided lo appropriate law enforcement officials. We may also share this informalion with other affilialed inslitulions in order lo
help secure ather syslems and nelworks. Unauthorized altempls lo upload or change information on this server are slriclly prohibiled and may be punishable under
California and Federal law.

Sharing of Information

We may share the information you choose to provide to us with our research collaborators and our partners who help to provide this service. We may share the information
you provide lo us with the Department of Energy and olher Federal Agencies. Informalion you share wilh us may also be covered by Califomnia and Federal laws (hal provide
for mandatory disclosure under cerlain circumstances, such as subpoenas and records requesls.

A lull description of the privacy policy and disclaimers can be found at the following web site.
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Appendix J. Financial incentives for energy efficient home improvements

Table 3. Financial incentives for energy efficiency home improvements

lity website | contact info
http:/fwww.michigan.
national - http:/fappsl.ee gov/dhs/0,1607.7-

administer | Lowincome, re.energy.povy 124-
ed by local jowners or renters weatherization/, 5452 7124 7211-

agencies apply.cfm 58707--
L0 .html#Wayne

Type Description of service Amount Area Eli

grant weatherization (audits included) up to 56500 per unit

efficient products (biomass stoves, HVAC, http:/fwww.en
heat pumps, AC, boilers, furnaces, 30% of costup to ergystar.gov/in
insulation, roofs, water heaters, windows 51500 dex.cfm?,
and doors) credits.tx inden_
renewable energy systems (geothermal http:/fwww.en
heat pumps, small residential wind 30% of cost, no upper . Not available for |ergystar.gov/in
turbines, sclar water heaters or solar limit national renters dex.cfm?c=tax
panels, fuel cells) credits.tx_index|

http:/fwww.mi
. . 50-5300f -
mailin | 2Ppliances (washers, dishwashers, fridges, | ﬁance‘: 20?‘1 0 chigan.gov/dleg
ai furnaces, hot water heaters, solar hot |07 - £l up

/0,1607,7-154-
rebate water heaters) 51200 for solar hot b5676-217575
water heater

00.html

tax credit national Anyone

tax credit

Michigan

Michigan .
& residents

http://www.dsi

reusa.org/incen
tives/incentive.

cfm?incentive

10%, up to 575 for Low income,
individuals, 5150 for | Michigan Michigan
couples residents

Income tax Insulation, water heaters, furnaces,
credit windows, fridges, washers, dishwashers

urrentpageid=1
Gee=18re=s1

http://www.dte

DTE sends somebody to pick up and haul S40rebate for a energy.comyres
away old refrigerators/freezers that have | fridge/freezer, 520 identialCustom https://www.jacoinc.n
rebate been replaced by energy efficient ones. exlra room air tani.I;iry' DTE customers | ersfsaveEnergy let/weborder/rebatex.
They will also take away old room ACs and | conditioners and rebates/recyclil aspx?ProgramiD=64
dehumidifiers at the same time. dehumidifiers ngProgram.htm
] !
http://www.dte
energy.com/res
identialCustom
DTE DTE customers, |ers/saveEnergy
territory low income | frebatesfenerg
Assistance/assi
stanceProgram.

html
http:/fwww.dte
energy.com,/res|
identialCustorm |
DTE customers | ers/saveEnergy
[rebatesfenerg
yStar/resEnergy
Star.html
http://www. dte
energy.com/res|
identialCustom
DTE customers |ersfsaveEnergy |
J[rebates/home |
Audit/resEnerg
yhAudit.html

lup to 5500 for OTE air http:/fwww.dte
conditioning DTE customers, |energy.com/res
air sealing, insulation, window customers, up to DTE rultifamily units |identialCustem
replacement, space heating beiler wrap | $1500if customer is | territory | must have 3 or | ers/saveEnergy
also a MichCon fewers units | /rebates/resins
heating customer ulation.html |
hlt?:ffwww.dle
energy.com,/res|

identialCustom

I'think this is the same as WAP, just linked
through DTE. (weatherization and not specified
equipment)

Department of Human
Services, City of
Detroit, 313.852.5628

grantand
equipment

425-50 for washers,
mail-in washers, shower heads, programmable | other incentives not DTE

rebate thermostats, dehumidifiers, room ACs determined until territory
spring 2010

Varying levels of home energy audits that
are paired with increasing rebate varies with level of DTE

incentives for audit costs and rebates for service territory

purchasing equipment.

audits and
rebate
incentives

rebates

unspecified | incentives for energy efficiency in new DTE
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Appendix K. Native plant garden for vacant lots

Because of the widespread issues with vacant land in the city of Detroit and in the target area
and because of significant concern about vacant property among residents, the project team explored
the possibility of implementing a native plant garden in a vacant lot in the target area. Time, knowledge,
and resource constraints prevented us from following through with this idea, but the project team
thinks that a native plant and/or rain garden would be a viable use of vacant land and would be
supported by local residents.

Within the target area, the project team counted 23 vacant lots, or approximately 11% of the
total number of parcels. These lots are a continual challenge to current residents because of the
difficulty in maintenance during the growing season (i.e. grass cutting, leaf management, and yard waste
disposal) as well as the tendency for the lots to become dumpsites. Currently, neighbors assist in
mowing these lots and monitoring illegal activity. However, maintaining an increasing number of vacant
lots is a significant burden for neighbors, and extensive mowing contributes to carbon emissions.

Mowing one acre with a walk-behind mower uses approximately 1 gallon of fuel (Jones, Larson,
Bracciano, Boles, & Foerste, 2010). This is a direct cost to the responsible neighbor and an indirect cost to
the environment in the form of air pollution. One participant in the Recycling, lllegal Dumping, and City
Services workshop stated that he was currently mowing five vacant properties within the city, although
not all in the target area. Others who attended the Recycling, lllegal Dumping, and City Services
workshop expressed significant concern over the problem of vacant land. Speaker Al Jordan, director of
the City of Detroit Department of Public Works, stated that the problem had grown beyond the City’s
capabilities to manage and that there was little the City could do to help.

We believe that installing native plant gardens on vacant lots would help to alleviate the burden
to neighbors and the carbon emissions associated with mowing. It would be attractive, yet it would not
require any mowing. Furthermore, it could reduce storm water runoff and provide habitat for insects
and birds. In order to further discourage illegal dumping, some symbol of ownership and occupancy
should be incorporated such as paths, benches, and/ or signs, and ideally the project would have buy-in
from neighbors who would help plan and maintain the site. Planning a native plant garden would entail
approximately two years: one year of planning, preparation, and planting and another year of additional
maintenance. This was beyond the scope of the SUN Project’s time in the community; however, the
project team thinks that a native plant garden remains a viable and long term solution for those

struggling with vacant land issues.
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Appendix L. Appliance Mini-Grant Program

Motivation
Home appliances are responsible for 21% of home electricity use (EIA, 2008). Newer appliances,

particularly those with ENERGY STAR or other efficiency ratings, are significantly more efficient than
older models. Thus, replacing old home appliances with new ones can save energy and water. Despite
their environmental benefits and their potential for energy savings over time, appliances are expensive,
and these up-front costs may discourage people from upgrading. Therefore, people need financial
incentives to encourage them to purchase more efficient appliances.

Several federal, state, and local programs offer rebates and tax deductions for those purchasing
new appliances that meet certain efficiency standards. A table of the incentives available to Detroit
residents is included in Appendix J. However, even if potential purchasers knew about the available
incentives and were able to apply for them (neither of which is necessarily the case), the remaining up-
front costs can still be significant. Furthermore, existing programs do not emphasize consumer
education with regard to the environmental benefits of their purchases. As a result, the Detroit SUN
Project team recommends creating an appliance mini-grant program that educates consumers and
offers further financial assistance to those purchasing energy and water efficient appliances.

The Detroit SUN Project was unable to administer an appliance mini-grant program due to a lack
of funding. However, a preliminary set of plans were created and are transferrable to other
organizations seeking to encourage consumers to purchase efficient appliances. These plans and ideas

are described below.

Eligibility

The Detroit SUN Project mini-grants were to be available to residents of the target
neighborhood who had attended at least one of the workshops, indicating that they had put in some
effort to learning about energy and water efficiency. The project team believe that requiring some sort
of class or information session about energy and water efficiency is important and should be required

before residents are eligible for grants.

Appliances and grant amounts
The appliance mini-grant would include choice of:
. 80% (up to $700) towards the purchase of a new, Energy Star Refrigerator

o 80% (up to $500) towards the purchase of a new Energy Star Water Heater
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o 80% (up to $450) towards the purchase of a new, Energy Star Washing Machine
o 80% (up to $325) towards the purchase of a new, Energy Star Dishwasher
o 80% (up to $150) towards the purchase of a water-efficient Toilet (1.28 gallons of water per

flush or less; dual-flush is acceptable)
. 80% (up to $700) towards the purchase of a significant capital improvement that conserves
energy or water (such as insulation or a new furnace)

The maximum values of the grants were chosen according to typical prices for each appliance
type. Funding only 80% of the total cost means that the purchaser must take some financial
responsibility for the item instead of simply being given a free appliance. The ENERGY STAR
requirement was chosen not for a specific energy or water reduction goal but because it would be
relatively easy for potential purchasers to find out which appliances meet the criteria and to learn about
those appliances.

Application process

Those applying for the mini-grants would be able to choose the appliance type they need most
(as long as they are replacing an existing appliance that is more than five years old), the appliance model
that best suits their own needs (as long as it meets the criteria above), and decide where they want to
purchase the appliance. The project team believes the element of choice is important in empowering
residents to take charge of their energy consumption and also in making them consider what the
optimal choice is for their families. Furthermore, it provides an educational opportunity, since they are
required to research their options.

Upon choosing a desired appliance, the potential purchaser would submit an application to the
grant administrator specifying the appliance model, total price (including installation costs), and desired
purchase location. If approved, the grant administrator would send a check on their behalf to the
purchase location specifying the item number for which the check may be used.

Purchasers would be strongly encouraged to apply for all available national, state, and local
financial incentives. The grand administrators would provide a list of those incentives and information
about how to apply and would offer assistance to those who need it.

Furthermore, recipients must replace their old appliance. They must not keep and continue to use the
old one in addition to the new one. They would be required to properly dispose of their old appliance
through a recycling or disposal program. The grant administrators would provide information about

how to do this.
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