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Abstract

Massachusetts plans to produce 1600 MW of renewable energy by 2020 to help combat
climate change. The Massachusetts Department of Environmental Protection (MassDEP) is
supporting this goal by identifying unused waste-sites for photovoltaic (PV) system
development. Our team used renewable energy viability software, site visits, stakeholder
interviews, and MassDEP databases to determine that 43 of the 83 analyzed sites are potentially
viable and sustainable for profitable PV development. We discovered that usable acreage and
distance to transmissions lines are the primary factors determining if a site is potentially viable
and sustainable. Further, a positive developer-community relationship is important to engage
community support.
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Executive Summary

The Commonwealth of Massachusetts has identified climate change as a major threat. In
2011, the state legislature passed the Clean Energy Results Program (CERP) which is meant to
increase the production of renewable energy within the state by 1600MW by 2020 (MassDEP,
2012). Climate change has negative effects on the environment, human health, and the economy
(Maibach, 2015). Amongst the effects climate change has on the environment are warmer
temperatures and altered precipitation patterns. Climate change results in increases in droughts,
air pollution, sea-level rise, coastal flooding, ocean acidification, and disrupted ecosystems
(Maibach, 2015). Climate change has negative effects on human health due to increasing the
impacts from extreme weather events, decreased air quality, and illnesses transmitted by food,
water, and disease-carriers such as mosquitoes and ticks (Maibach, 2015). Due to Massachusetts
having a vast coastline, the state is expected to experience significant economic impacts caused
by sea level rise. A sea level rise of 0.65 meters (26 inches) in Boston by 2050 could damage
assets worth an estimated $463 billion (Executive Office of Energy and Environmental Affairs
and the Adaptation Advisory Committee, 2011). A step Massachusetts is taking to mitigate the
effects of climate change is through CERP, and an increased focus of renewable energy within
the state.

The installation of photovoltaic (PV) systems on waste-sites is a viable way of decreasing
the use of fossil fuels within the state of Massachusetts (MassDEP, 2012). A waste-site in the
context of this project is defined as a parcel of land that has been artificially contaminated and
poses a danger to humans and the environment and, as a result, it cannot be used for many
redevelopment purposes. A possible option for cleaning up and redeveloping these waste-sites is
the installation of PV systems. These PV systems can benefit society by producing renewable
energy and decreasing the emissions that current sources of energy create (Solar energy: The
way of the future, n.d.). The Massachusetts Department of Environmental Protection (MassDEP)
identified waste-sites all over the state that lack a redevelopment solution, and may be viable for
PV development. PV installation has been proven to not only promote renewable energy
development but also site clean-up.

The goal of this project was to identify waste-sites that are viable and sustainable for
PV development, depending on each site’s environmental, economic, and social
characteristics.

Methodology

To identify sites with potential for a PV installation we conducted an assessment of 83
waste-sites. These sites were classified as TierlD zoning sites, meaning they are areas with
contamination that have not been remediated because the owner does not have the financial
means to do so. Each waste-site was evaluated by the team to determine its environmental,
economic, and social viability and sustainability using three different methods.

First, each site was analyzed using the RE-Powering America’s Decision Tree Tool to
determine if the site would be environmentally viable and sustainable. Variables like usable
acreage, distance to transmission lines and graded roads, wetlands, and sloping were considered
in order for the site to pass the environmental assessment. We used Google Earth Pro, ArcGIS,
and the Release Tracking Number (RTN) database to find the answers required by the Decision
Tree Tool.



Second, the National Renewable Energy Laboratory’s (NREL) PVWatts economic tool
was used to obtain estimates for the revenue and power output of a site. The tool required
mapping the location of the site and used the weather information from a nearby big city to
obtain the estimated values. The report gave values for solar radiation, AC energy, and energy
for each month of the year, as well as giving an annual value for the site.

Third, to assess the social viability we conducted a number of interviews with developers
and town officials from towns that already had a PV system in a site, to investigate the
community support or opposition encountered. The purpose of this step was to create guidelines
for developers to use in order to meaningfully address community concerns and opposition when
proposing a new project to another town. Reducing community opposition is important because
it can significantly reduce the development time of a project if the developer approaches the
community in the most appropriate way.

After analyzing the environmental, economic, and social viability of each site we printed
relevant information related to it and organized individual folders for each site. The folders
consisted of RTN database article used, a Google Earth Pro overview of the site, the evaluation
of the Decision Tree Tool, and, if the site was considered to be environmentally sustainable, the
report from the PWatts economic tool. These files were presented to MassDEP for it to make
them public and attract developers into being interested in developing new sites.

Findings
Of the sites analyzed for PV development, 51% (43 out of 83) were determined to be viable and
sustainable. Developers will have to conduct more calculations in-house in order to completely
determine if a site will be viability and sustainability in their financial plan. When analyzing the
characteristics of each site we used the following resources:

e RTN database

e Google Earth Pro

e ArcGIS

e RE-Powering America’s Land Decision Tree Tool

e NREL’s PVWiatts tool

o Town/City officials, MassDEP

e Interactions within communities

These resources had varying impacts on determinations of sites’ viability and sustainability. The
findings discuss the most influential and common characteristics that impact the viability of a
site for PV development.

« Usable Land: Usable land on a potential site is important when determining the
estimated energy production on the site. We determined usable land on the sites using
Google Earth Pro and ArcGIS layers. Wetlands and shading pose huge impacts on sites
as well because PV systems need optimal sunlight and Massachusetts does not allow
any installations within 100 feet of a wetland area (310 CMR 10.00 wetlands protection
act regulations, 2014). Economic profitability is directly related to the usable size of the
site. Using NREL’s PVWatts tool an estimated projected revenue was produced from the
size of the site. This indicates the financial output of a PV development on a waste-site.
Factors such as construction and labor costs, solar panel costs, and Payment in Lieu



of Taxes (PILOT) can also be factored into this analysis when developers look further
into a site for redevelopment.

Transmission Lines: Transmission lines are developer's number one concern for any
new project. It is very expensive to upgrade transmission lines and install new grid
infrastructure (~$500,000/mile) so determining the distance of a waste-site to
transmission lines is critical (Zensky, 2017). Sites evaluated varied in locations from rural
areas to urban environments often in industrial areas. This distance between waste-sites
and transmission lines was determined from Google Earth Pro images. Obtaining more
detailed information about grid capabilities was not completed because a developer
must contact the local utility and complete applications to gain insight on the specific
capabilities and capacities of the local grid. That information was not available to the
team, so further analysis will need to be completed by the developer if they wish to
pursue a site.

Distance to Graded Roads: Similarly, to how distance from a waste-site to transmission
lines is often prohibitive to PV development, the distance between a waste-site and the
nearest graded road is also often prohibitive to PV development. For many rural waste-
sites, there are large distances between where a site is located and where the nearest
graded road capable of supporting traffic necessary for the construction of a PV system is
located. This distance was determined by analyzing a Google Earth Pro image and
estimated the distance between the edge of a waste-site and the nearest graded road. If
this distance is greater than a half mile, the cost of constructing an interconnection is
often prohibitive to developing a PV system on that particular waste-site. Graded roads
are important for PV development because they are the main access point to the site for
construction vehicles and workers.

Redeveloped or In-Use Land: Through our analysis of the 83 waste-sites we have
identified nine cases in which the waste-site is still in use by the site owner. In these
cases, the site is still being actively used and it is unlikely that the owner would be
willing to cease activity for the purpose of PV development. Some examples of waste-
sites that are still in use are junk yards and manufacturing facilities. Ten of the waste-sites
analyzed had already been remediated and redeveloped with something other than a PV
system. Examples of redevelopment included housing developments, a post office, and a
grocery store. Google Earth Pro images were studied to determine if a site was
redeveloped and in use again.

Conservation Commission Contingencies: Finding from interviews with developers
and town officials showed that Conservation Commissions can impose a financial burden
on developers. For example, at the General Latex/DOW property in Billerica the
Conservation Commission reassessed the land because it was located near wetlands and
discovered new wetlands which made the development plans change from a AMW
installation to a 3.74MW installation. The Conservation Commission also required the
developers to leave some trees on the parcel at least 12 feet in height and not cut the
entire tree down. These requirements lowered the power output and therefore the
potential profit the developer saw from the site, as well as imposing an increased
development cost.



« ITC Tariffs: Another factor that plays a role in a developer's decision is the International
Trade Commission’s (ITC) solar panel tariff. The new tariff proposed by the ITC wou Id
place a $0.40/watt surcharge on PV cells and a floor price of $0.78/watt on modules (Hill,
2017). The tariff would force many developers to purchase more expensive solar panels
made in the United States, raising development costs, and as a result an estimated 88,000
jobs could be lost in the US Solar Industry (approximately 1/3 of workers). In addition,
this has the potential to put a stop to billions in private investments for solar
development, causing 2/3 of expected installations in the next five years to completely
cease (Hill, 2017). If the tariff is approved the progress of renewable energy development
in the United States is predicted to slow down drastically (Hill, 2017).

« Community Relationships and Interactions: Developing municipal owned land can
often cause community kerfuffle if the PV development can be viewed from their homes,
roads, or walkways. First impressions and good information are essential when
developing waste-sites located on public land because residents who might be against an
installation will bring forth their concerns and fight the process of development,
prolonging the project (Martinage, 2016). In the cases of developments built on private
land, these complaints do not impact the project because the land is privately owned and
the owner can choose to develop the land with little community engagement and
interaction.

Steps for Viable and Sustainable PV Development

Through our analysis of waste-sites for PV development, as well as our findings from
interactions with developers and town officials, we have identified a number of key points that
will contribute to reducing the obstacles faced when attempting to install a PV system. The
recommendations provided below are intended to help with the work done by the developer
when interacting with a community and dealing with concerns and questions from the
Conservation Commission in different towns.

Engage Conservation Commission: Due to widely varying Conservation Commission
regulations, we recommend that MassDEP suggest developers be proactive and engage with
local Conservation Commissions early in the development process to determine if there are
environmental permitting or other requirements for PV development. We recommended that
MassDEP notify developers on how to contact local Conservation Commissions, through email,
phone, or attendance at Commission meetings, enabling developers to learn the requirements and
actions that must be taken to gain approval and permitting for a PV development. Contact
information can be acquired through municipality websites.

Alert residents to PV development: Through interviews with developers, we have determined
that the most common opposition to PV development is the aesthetic of the installation itself.
The community members most likely to cite aesthetics as the primary reason to oppose a PV
development are those neighboring the site. Therefore, we recommend the MassDEP encourages
developers to notify residents within 500 feet of a potential PV installation of the details of the
development, as well as the dates and times of local government discussions regarding the
development. Such communication helps provide the community with factual and accurate
information regarding the site, as well as giving residents an opportunity to voice their opinion
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on the development at a local government meeting, helping to create healthy developer-
community relationships.

Improve aesthetics with tree buffer zone: While community opposition surrounding the
aesthetics of a PV installation usually does not prevent the development of a PV system, creating
a healthy developer-community relationship is still important. Addressing community concerns
helps create this healthy relationship. As a result, we recommend the MassDEP encourage
developers to include a buffer zone of trees in their development plans if the site is in a location
where the PV installation has a major aesthetic impact on the area.

Determine development cost through in-house financial tools: The PVWatts economic tool
determines the potential profit generated by a PV development from the useable size of a waste-
site. Determining the cost associated with developing PV on a waste-site varies depending on
characteristics such as choice of EPC, transmission line distance and condition, and distance to
graded roads. We recommend MassDEP be transparent about the profit estimated by PVWatts so
that developers can consider the information when doing an in-house financial analysis to
determine the costs of development. With an in-house analysis, a developer can compare costs
and projected profit to determine if the site is worth the investment.

Consult utility to assess transmission line status: Determining the condition and distance of
the nearest transmission line to the waste-site is one of the most important aspects of determining
the viability of a site. While the distance to transmission lines is relatively simple to determine,
and the condition of a transmission line can be guessed by the local development, it is impossible
to determine the specific capabilities of the local grid without engaging in discussions with the
local utility. Therefore, we recommend that MassDEP encourage developers to contact local
utilities immediately at the start of the PV development process, to determine the condition of the
process, local grid as early in the development process as possible.

Highlight lessons learned from previous PV developments: We recommend using highlights
of previous PV site development to promote PV development on future waste-sites in
Massachusetts. Highlighting the benefits of PV development in communities across
Massachusetts can show the communities of potential future PV sites the benefits they might also
experience by developing PV systems in their local waste-site. MassDEP can highlight the
success of waste-site redevelopment with PV, boosting community support for such
redevelopment. These highlights can include greenhouse gas emission reduction, number of
houses powered, and the number of equivalent vehicles taken off the road based on greenhouse
gas emission reduction, and how targeting waste-sites for PV development helps clean up local
contaminated land.
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1.0 An Introduction to Using Waste-Sites for PV Development

The Commonwealth of Massachusetts has identified climate change as a major threat. In
2011, the Commonwealth legislature passed the Clean Energy Results Program (CERP) which is
meant to increase the production of renewable energy within the Commonwealth (MassDEP,
2012). Climate change has negative effects on the environment, human health, and the economy
(Maibach, 2015). Amongst the effects climate change has on the environment are warmer
temperatures and altered precipitation patterns. Climate change results in increases in droughts,
air pollution, sea-level rise, coastal flooding, ocean acidification, and disrupted ecosystems
(Maibach, 2015). Climate change has negative effects on human health due to increasing the
impacts from extreme weather events, decreased air quality, and illnesses transmitted by food,
water, and disease-carriers such as mosquitoes and ticks (Maibach, 2015). Due to Massachusetts
having a vast coastline, the Commonwealth is expected to experience significant economic
impacts caused by sea level rise. A sea level rise of 0.65 meters (26 inches) in Boston by 2050
could damage assets worth an estimated $463 billion, and evacuation costs alone in the Northeast
region resulting from sea level rise and storms could range between $2 billion and $6.5 billion
(Executive Office of Energy and Environmental Affairs and the Adaptation Advisory
Committee, 2011). A step Massachusetts is taking to mitigate the effects of climate change is
through CERP, and an increased focus of renewable energy within the Commonwealth.

The installation of photovoltaic (PV) systems on waste-sites is a viable way of decreasing
the use of fossil fuels within the Commonwealth of Massachusetts (MassDEP, 2012). A waste-
site in the context of this project is defined as a parcel of land that has been artificially
contaminated and poses a danger to humans and the environment and, as a result, it cannot be
used for many redevelopment purposes. A possible option for cleaning up and redeveloping
these waste-sites is the installation of PV systems. PV systems can benefit society by producing
renewable energy and decreasing the emissions that current sources of energy create (Solar
energy: The way of the future, n.d.). The Massachusetts Department of Environmental Protection
(MassDEP) identified waste-sites all over the Commonwealth that lack a redevelopment
solution. PV installation has been proven to not only promote site clean-up but also provide a
renewable energy source for many uses.

Attempts to redevelop waste-sites with PV systems across the United States have been
varying degrees of success. A common practice is to install PV systems on large waste-sites
because they provide the most energy in the most condensed area on land that can be used for
little else. In states such as New Jersey and Georgia, waste-sites have been identified and
successfully redeveloped for PV systems to provide renewable energy. With the case in New
Jersey, a site was redeveloped to produce 6.1 Megawatts (MW) of power supplying the local
school with 90% of its electricity (Duffy, 2012). In Georgia, a waste-site was developed
producing 1 MW of energy and powering 225 homes in the area (Boyd, 2012). An unsuccessful
attempt at installing a PV system on a waste-site occurred in Amherst, Massachusetts. This
proposed PV system would have put the endangered grasshopper sparrow that lived on the land
at an increased risk of dislocation, causing the project to fail (Merzbach, 2016). This example
displays just one variable that can make an attempt to develop a solar farm unsuccessful. Across
the United States, efforts to develop these waste-sites have been made in an effort to produce
clean energy and reduce carbon emissions.

The sponsor, MassDEP, is currently in the process of identifying potential renewable
energy sites on waste-sites throughout Massachusetts. The challenges the group faced were
finding viable and sustainable waste-sites, attracting developers to install profitable PV systems,
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and reducing community opposition of a project. The reason for the MassDEP to pursue
renewable energy is due to the increase demand for energy, and the current reliance on

fossil fuels, which results in the emissions produced by fossil fuels increasing by 29% in the
coming years (Elias, Jorgenson, & Katz, 2006). MassDEP has been tasked through CERP to
help Massachusetts reach a goal of 1600 MW of renewable energy production by 2020. To meet
this goal, MassDEP is aiming to develop PV systems on waste-sites throughout Massachusetts
(MassDEP, 2012). When identifying locations to redevelop, MassDEP works with developers to
analyze the viability as well as the sustainability of each site. Analyzing the viability involves
examining the economic, environmental, and social obstacles each site would face during the
development process, while analyzing sustainability involves examining the social, economic,
environmental impact that such development would have both short term and long term.

This project supported MassDEP with their goal of identifying and analyzing the viability
and sustainability of waste-sites for potential PV installations. First, the team determined the
environmental impact and any environmental obstacles by using screening tools that help
identify locations depending on the environmental characteristics of each site, such as acreage,
proximity to wetlands, and proximity to utilities. Second, we analyzed the economic feasibility
of each site which takes into account the estimated power production and revenue generated by
the system. Finally, we analyzed social characteristics in the local communities of sites that have
been developed, such as relationships and possible opposition towards the installation of a PV
system on waste-sites. The information collected is then used to determine the viability and
sustainability each site will likely face. Files detailing specific information for each waste-site
are presented to MassDEP at the conclusion of our project, identifying whether the sites assessed
are viable and sustainable for PV development, energy output and income estimates, and a
universal method to maximize community support.
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2.0 Importance of Developing Renewable Energy in Massachusetts

The Commonwealth of Massachusetts has created the goal of producing 1600MW of
renewable energy by 2020 through the introduction of the Clean Energy Results Program
(CERP). MassDEP is working to reach this goal and solve the challenges that have arisen from
it. The reason CERP was passed into law in Massachusetts is to “promote renewable energy,
which has tremendous benefits to air quality and climate protection by reducing harmful air
emissions associated with the burning of fossil fuels” (MassDEP, 2011).

2.1 Climate Change in Massachusetts

Climate change directly impacts the environment, human health, and economy of the
Commonwealth. The effects include extinction of wildlife, increase in warm climate diseases,
and destruction of infrastructure.

Impacts of Climate Change on the Environment

Climate change is a great environmental challenge with potentially profound effects on
Massachusetts’ environment. Average ambient temperature in Massachusetts has increased by
approximately 1°C (1.8°F) since 1970 and sea surface temperature by 1.3°C (2.3°F) between
1970 and 2002 (Executive Office of Energy and Environmental Affairs and the Adaptation
Advisory Committee, 2011). The Environmental Protection Agency (EPA) estimates the average
temperature in Massachusetts will rise 2.2-2.78°C (4-5°F) by 2100 (Boslaugh, 2012). This
change in temperature is expected to have extreme effects on the natural environment: Barrier
Islands would be engulfed in rising sea levels; many native species might shift their breeding
range out of state; conifer and mixed forests would become temperate deciduous forests with
some species, including the sugar maple, disappearing entirely (Boslaugh, 2012). Massachusetts’
coastline makes it especially vulnerable to climate change. Sea level is rising and is expected
to continue rising. Under the Intergovernmental Panel on Climate Change (IPCC) High
Emissions Scenario with Ice Melt, sea level rise will reach 6 feet by the year 2100 (Boslaugh,
2012). Since a large percentage of the Commonwealth’s population, development, and
infrastructure is located along the coast, the impact of sea level rise is expected to be
catastrophic, putting the Massachusetts economy, health, natural resources, and way of life at
risk (Executive Office of Energy and Environmental Affairs and the Adaptation Advisory
Committee, 2011).

Table 1 below shows current changes in temperature and predicted changes in Massachusetts.

Based on Table 1, it is evident that climate change is happening now and its impact is projected
to get worse.
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Table 1: Changes and Predictions in Massachusetts' Climate (Executive Office of Energy
and Environmental Affairs and the Adaptation Advisory Committee, 2011)

Parameter Current Predicted Range of Predicted Range of

Conditions Change by 2050 Change by 2100
(1961-1990)

Annual temperature (°C/°F) 8/46 2t03/4t05 3to5/5t010

Winter Temperature -5/23 1to3/2t05 2t05/41t010

(°C/°F)

Summer Temperature 20/68 2t03/2to5 2t06/41t010

(°C/°F)

Over 90°F (32.2°C) 5t020 - 30 to 60

temperature (days/yr)

Over 100°F (37.7°C) Oto2 - 3to 28

temperature (days/yr)

Annual sea surface 12/53 2/3 (in 2050) 4/8

temperature (°C/°F)

Annual Precipitation 103cm / 41in. 5% to 8% 7% to 14%

Winter Precipitation 21cm/ 8in 6% to 8% 12% to 30%

Summer Precipitation 28cm /11 in. -1% to -3% -1% to 0%

Impacts of Climate Change on Human Health

Higher temperatures, especially the higher incidence of extreme heat days, can have a
negative impact on air quality and human health. In general, current impacts from climate change
on human health include respiratory illnesses, increase in severity of allergies and asthma, and an
increase in vector borne diseases (Maibach, 2015). Climate change also influences extreme
weather events that can disrupt power, sanitary and health care services, and access to safe and
nutritious food, while damaging homes and property (Executive Office of Energy and
Environmental Affairs and the Adaptation Advisory Committee, 2011). If nothing is done to
combat global warming, it is predicted that impacts of climate change on human health include

the potential for:

Impacts of Climate Change on the Economy

Increased heat stress
Increased respiratory and heart diseases
Elevated levels of ozone and particulate matter
Increased vector-borne diseases

More outbreaks of waterborne diseases
Degraded surface water quality

Massachusetts may experience large-scale catastrophic events due to climate change.
Events similar to Hurricane Katrina in New Orleans (2005) and the ice storm in Massachusetts
(2008) could have long-term impacts on freshwater resources, fisheries, food crops, and coastal
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properties, leading to disastrous effects on the economy (Executive Office of Energy and
Environmental Affairs and the Adaptation Advisory Committee, 2011). Due to sea level rise
from climate change on the Barrier Islands and on wildlife breeding grounds in Massachusetts,
the loss of wildlife would severely impact hunting, fishing, and wildlife viewing; activities which
brought over $1.5 million in revenues to the commonwealth in 2006 and supported over 24,000
jobs (Boslaugh, 2012). In addition, floods from surges of coastal waters and high intensity
precipitation events also threaten the Commonwealth; if these events occur with greater intensity
and frequency the damage could be more severe and cumulative, straining local and state
resources and the ability of government agencies to adequately respond (Executive Office of
Energy and Environmental Affairs and the Adaptation Advisory Committee, 2011).

2.2 Current Efforts to Address Climate Change Through Renewable Energy Development

in Massachusetts

The implementation of solar energy installations in Massachusetts has begun replacing
fossil fuel energy consumption within the Commonwealth. The Commonwealth has also seen
regulatory and legal actions to combat climate change through renewable energy development.

2.2.1 Development of Renewables in Massachusetts

Massachusetts has been a leader throughout the last decade in developing and expanding
the use of renewable energy in the Commonwealth to replace power production by fossil fuel
sources in an effort to reduce greenhouse gas emissions. As seen in Figure 2, over a quarter of
Massachusetts’ power comes from alternative energy forms, and this percentage is continuing to
grow (Muyskens, 2015). Figure 3 shows the energy produced by renewable energy sources has
continued to expand over the past decade, while the production of energy by fossil fuels has

Percentage
Cil  Wind Other
1% 1% 5%  (oal
:‘I}'ljt'lzl 625
2%
Solar
2%
MNuclear
17%%
Matural Gas
66%0

Figure 1: Sources of energy production in
Massachusetts (Muyskens, Keating, &
Granados, 2015)

remained stagnant or decreased (Energy
consumption in Massachusetts, 2014). At the
same time, energy demand has increased in
Massachusetts, and will continue to do so.
Estimations predict that by 2040, the world will
be consuming 48% more energy than it was in
1990, increasing the importance of developing
clean energy sources (Doman, 2016).
Massachusetts will be experiencing this
increasing demand, and is actively working to
meet the demand through renewable energy
sources rather than fossil fuels.

2.2.2 Government Programs Combatting
Climate Change and Encouraging Renewable
Energy Development

Government programs and actions have
been established to address and combat climate
change and to increase the amount of renewable
energy production within Massachusetts.
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Energy Production by Year (2000-2014) Global Warming Solutions Act

of 2008

The Global Warming

Solutions Act (GWSA) made
T~ Massachusetts one of the first
states to enact a comprehensive
regulatory program to combat
climate change. GWSA set
forward goals of decreasing
greenhouse gas emissions by 25%
e by 2020 and 80% by 2050. To
Wind achieve the desired emissions

) . decrease, the Massachusetts
Figure 2: Yearly energy consumption, 2000-2014 (Energy government enacted a series of

consumption in Massachusetts, 2014) regulations and tasks through

GWSA. Regulations that require
the reporting of greenhouse gas emissions were signed into law, helping to provide data about
the types and amounts of greenhouse gases being emitted within Massachusetts. The Climate
Protection and Green Economy Advisory Committee was established to advise on measures to
reduce emissions, and the Climate Change Adaptation Advisory Committee was established to
study and make recommendations on how to adapt to climate change. These committees help
project future greenhouse gas emissions and develop plans for reducing them to the desired
levels under GWSA. This includes the Clean Energy Results Program, which is working to
develop methods and strategies for dealing with, mitigating, and combatting climate change
(Global warming solutions act background, 2012).
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Clean Energy Results Program

The Commonwealth of Massachusetts has encouraged the assimilation of renewable
energy sources into the energy production of the Commonwealth to achieve the GWSA. Of
particular note is the Clean Energy Results Program (CERP), set forward by MassDEP and the
Massachusetts Department of Energy Resources (DOER). Beginning in 2011, CERP set out
goals to help promote and develop renewable energy in the Commonwealth of Massachusetts.
CERP tasked the DEP with increasing the use of renewable energy sources in Massachusetts.
The purpose of this is to reach the Renewable Energy Portfolio Standard (RPS) goal of 1600
MW of solar photovoltaic power production by 2020 (Potter, 2017).

Clean Energy and Climate Plan for 2020

In 2016, Massachusetts Governor Charlie Baker announced an update to the Clean
Energy and Climate Plan for 2020 (CECP). Under this plan, Massachusetts continued the goals
set by GWSA of reducing greenhouse gas emissions by 25% by 2020 and reducing greenhouse
gas emissions by 80% by 2050. Energy production is a major component in the production of
greenhouse gases, and in order to reach the stated goal, the Commonwealth of Massachusetts
will continue to expand its renewable energy production industry through programs such as
CERP and goals set in the GWSA (Massachusetts clean energy and climate plan for 2020, 2016).
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Financing and Tax Incentives

The Massachusetts government has incentivized construction of solar fields with
significant tax breaks, loans, and net metering. These tax breaks and loans help developers and
landowners offset the high costs of installing photovoltaic systems on waste-sites, encouraging
development and implementation of solar power facilities in Massachusetts (see Appendix F for
more information regarding financing and tax incentives).

Regulations and Permits

Through CERP and MassDEP, a streamlined process of gaining the permits for
developing a commercial solar field has been designed and implemented, further accelerating the
process of expanding solar power production in Massachusetts. They have also provided a
checklist of requirements and permits that are required to gain approval for the installation of a
solar facility on the waste-sites targeted for such development under CERP (Bureau of Air &
Waste, 2016). This has helped keep potential solar energy sites from becoming bogged down in
government regulation and has further accelerated the process of developing renewable energy in
Massachusetts to offset power production by fossil fuels (see Appendix F for further information
regarding regulations and permits).

2.3 What Has Been Done Before Photovoltaic Solar Resources of the United States
Development of Photovoltaic e L e =
systems has been done in various
different locations, not only
Massachusetts. As shown in Figure
3, the NREL has identified the solar
resources of each state in the nation.
In addition, Environmental America
has identified the top ten states with
the ability to produce the highest
amount of renewable energy through
solar systems. These states achieved
this classification due to the average

6.0t06.5

sunlight they receive per year and the e
total capacity for solar energy they Ao 0145
are capable of generating withinthe || | T / Xl |- it Sdiia 35040 |
city limits of their metropolitan areas Lo ™ e SEEe e

(Burr, Dutzik, & Schnider, 2014). =
Cities like Denver, Colorado, Figure 3: Top 10 solar states in the United States (U.S.
Albuquergue, New Mexico, and solar resource maps.)
Phoenix, Arizona are amongst the
top 20 solar cities in America (Burr, Dutzik, & Schnider, 2014) and used the government
incentives shown in Appendix F to continue implementing renewable energy. These areas
matched the characteristics necessary for implementing the solar panels in order to get an amount
of energy that will be profitable for the town and developer. By implementing more sources of
renewable energy in these states, the influence of greenhouse gas emissions can continue to be
diminished (US EPA, 2016). MassDEP has a number of waste-sites identified that have potential
for having a PV system built on them and is pushing forth to have more of these systems built
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due to the environmental benefit and reduction of fossil fuel emissions (Carbon lock-in: Types,
causes, and policy implications, 2016). Figure 4 displays the increased amount of solar
installations in Massachusetts in past years.

Installed Solar Capacity in Massachusetts

mm Annual Capacity Installed  =e=Cumulative Capacity

2000 -

1800 1699 MW
1600
1400
1200
1000

Figure 4: Yearly installed solar capacity in Massachusetts (DOER, 2017)

2.4 Social Opposition for PV Development

Community and developer relationships are one social aspect we would like to discuss,
because sites need to be socially sustainable in order to continue solar expansion in towns across
Massachusetts. This section will highlight two different situations where opposition prevented
the development of solar arrays by forcing developers to reassess the land, or create new
regulations to prevent property devalue and community opposition.

Community Opposition

The social sustainability and community concern of a project is often what developers
don’t focus their efforts on. A solar company based out of Boston is planning to utilize solar
energy production on a waste-site off Burnett Road, in Chicopee, Massachusetts. There is strong
opposition, however, because the residents believe it could devalue homes, affect the aesthetics
of the land, and people feel like they are being taken advantage of by developers. Southern Sky,
the solar company involved, plans to lease 13.5 acres of land from the city, paying taxes to the
city, and supplying Chicopee with the energy production as well (DeForge, 2016). City
Councilor Timothy McLellan stated, “...biggest concern is the traffic from the construction
vehicles...” because Burnett Road has heavy traffic already (DeForge, 2016). Neighbors
complain that they have no say in the project, as well as the open space being transformed into a
solar array in their backyards. This problem is unlike the Amherst instance, because the
Chicopee landfill was capped properly, and records from 2000 show it has been capped since
then without problems (DeForge, 2016). One month later, the resident’s voice was heard, and a
new ordinance was sent for approval that would require Southern Sky to plant trees and have
fences to block street views of the site (DeForge, 2016b).
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Groundwater Concern and Habitat Displacement

Some waste-sites around Massachusetts are landfills, in the town of Ambherst,
Massachusetts, two capped landfills have the potential for 2.8 and 3.3 MW solar fields,
respectively. One landfill was capped in 1985, and the other in the 1990s (Serreze, 2016).
Concern from the town originated from groundwater monitoring at the 1990s capped landfill,
which showed the presence of the carcinogen 1, 4-dioxane down-gradient, a chemical compound
that makes the water unaccepted by Massachusetts drinking water standards. But the water was
retested and there was no evidence of below-standard water found in this second test. This
potential solar array on the 3.3MW site could save the town $47,500 in net-metering credits and
$41,500 in tax revenues (Serreze, 2016). The older of the two landfills was capped in 1985,
which concerns residents that the landfill was not capped to regulation. Development on the
landfill could break the cap, strengthening their argument against a solar array. Most recently,
plans have been suspended to install a solar field on the old landfill due to an endangered species
of birds (grasshopper sparrows) that live in the habitat (Merzbach, 2016). The opposition and
habitat restriction stopped all development plans, because evidence showed the capped landfill
was not suitable for a solar field and the population of grasshopper sparrows would be put in
danger.
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3.0 Methods for Identifying Potentially Viable and Sustainable Waste-Sites

The goal of this project was to find sites on contaminated land on which developers will
be attracted to build PV systems. Determining if a site is attractive to developers was based on its
viability and sustainability. The viability of a waste-site depends on the immediate obstacles a
developer faces when looking to begin a solar development project on a site, such as taxes and
site contamination. The sustainability of a waste-site depends on the long-term impact the
development of a PV system would have on developers, the community, and the site itself.
Following are the three methods used to determine if a waste-site was viable and sustainable for
PV development:

1. Used RE-Powering America’s Land Decision Tree Tool, Google Earth Pro, ArcGIS, and
MassDEP and EPA spreadsheets and databases to determine environmental viability and
sustainability.

2. Estimated power output and income using the National Renewable Energy Laboratory’s
(NREL) PVWatts economic tool.

3. Conducted interviews and discussions with developers and town officials to determine if
they encountered community opposition. Also, these interviews helped determine what
kind of community opinion has been experienced in past projects, as well as the process
developers go through when constructing a PV system.

3.1 Analyzing Environmental Sustainability of Waste-Sites

The sites that our group studied were given to us by our sponsor, MassDEP. They
provided our group with spreadsheets and databases containing information about each site, and
we used this information to determine the environmental characteristics. Sites we studied were
sorted by the zoning class of the site, and the specific sites we analyzed were categorized as
TierlD. These are sites with known environmental contamination, however the owner of the site
does not have the financial ability to remediate them, and as a result, proper remediation would
require outside funding to complete.

Much of the information that MassDEP provided about the sites is found on a database of
waste-site reports. Using a unique Release Tracking Number (RTN), all references and reports
concerning that particular site can be accessed and used to find detailed information about the
site. Examples of such references are communication and correspondences with property owners,
legal proceedings, and on-site reports about contamination and remediation efforts (see
Appendix A for further information about MassDEP and EPA databases and spreadsheets). This
information was vital when determining the environmental viability and sustainability of each
site.

Beyond the spreadsheets provided by MassDEP, the EPA has developed GIS software,
such as Google Earth Pro and ArcGIS layers, that helped determine site characteristics such as
estimated distance to transmission lines and graded roads, as well as the proximity of the site to
wetlands. This means that the software is able to examine details such as terrain sloping of the
site, shading, land size, and other characteristics to determine an estimate on the usable acreage
for PV development on the site, as well as potential barriers to construction due to the location of
sites relative to local utilities and infrastructure such as transmission lines and graded roads (see
Appendix B for information regarding the use of GIS tools).

The information gathered from MassDEP and EPA databases, Google Earth Pro, and
ArcGIS was used when completing the RE-Powering America’s Land Decision Tree Tool. This
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tool took into account a variety of site characteristics and determined if the waste-site was viable
for PV development (see Appendix C and D for information regarding Decision Tree Tool
questions and results). Used in conjunction with detailed reports from MassDEP and EPA
databases about the history and remediation that occurred on sites, we determined for each site if
it was viable and sustainable based on the characteristics of the site and the result of the Decision
Tree Tool.

3.2 Assessing Economic Sustainability for Solar Development

Determining if a waste site is viable for PV development partially requires evaluating
economic viability. We used MassDEP’s model and guidelines for assessing different factors
that go into deciding if a specific site was likely to be economically viable. From the NREL, we
used the PVVWatts tool to determine economic viability. PVWatts is a tool that estimates the
performance of potential PV installations. It calculates an estimate of the energy production and
the cost of energy for PV systems (See Appendix E for a full list of what PVVWatts calculates).
To use this tool, we first entered a site’s location and selected a nearby major city in order for the
tool to use that city’s weather data. We then mapped the region where the potential PV system
would be installed on a satellite map. The tool then outputs predicted revenue.

Using this results summary, a developer can compare their costs of construction and
development with the predicted revenue from the PVWatts tool. Because each site has a different
cost of development, we cannot compare sites in terms of best return on investment. Although,
we can provide the developers with the information they need to see if the site is worth the
investment.

3.3 Social Sustainability of Previous Sites to Set Up Guidelines for Developers

The social sustainability of previous sites was researched to determine the types of
community opinions that exist during and after the development of PV systems because it is
difficult to assess social sustainability of potential sites. Analyzing the social sustainability of
waste-sites that have previously been developed is important when determining the actions
developers must take to maximize social sustainability when developing future waste-sites.

3.3.1 Visiting Developers

MassDEP and developers both understand there is local support and opposition when
developing new PV systems on waste-sites. The team visited two developers with an employee
of our sponsor, MassDEP, and conducted interviews to understand the obstacles they face from
the local government, residents, and other opposition. Data gathered from the developers along
with our research helped the team confidently decide factors that make a site socially sustainable
(see Appendix J for interview questions).

3.3.2 Community Opinion

The goal of obtaining the community opinions was to find out what could have been done better
and why, regarding previous PV developments. Interviewing town officials in locations of prior
PV system development attempts, both successful and unsuccessful, helped the team gain an
understanding of the social sustainability of future sites (see Appendix J for interview questions).
Following community research, the data helped the team formulate a set of guidelines, white
papers, that MassDEP provides to new developers to aid them in maximizing support from a
community.
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4.0 Waste-Site Environmental, Economic, and Social Viability and
Sustainability Findings
Of the 83 sites analyzed for PV development, 43 were determined to be viable and

sustainable. Figure 5 displays the Commonwealth of Massachusetts along with the location of
the 43 waste-sites determined to be viable and sustainable for PV development. Once developers
begin to do an in-depth analysis of the sites that we determined were viable and sustainable, they
may find that there are other sites that cannot be developed for reasons that could not be
determined through the preliminary screening conducted by our group.
When analyzing the characteristics of each site we used the following resources:

e RTN database

e Google Earth Pro

o ArcGIS

e RE-Powering America’s Land Decision Tree Tool
e NREL’s PVWatts tool

e Conservation Commission

e Town/City officials, MassDEP

e Interactions within communities

Figure 5: Map of Massachusetts showing the locations of all
available sites (FireAlpaca, 2017)

The findings discuss the most influential and common characteristics such as how sites were
identified, what they impacted, and how their impact can be altered. The findings that have the
biggest impact on the viability and sustainability of a waste-site for PV development are:

o Size of useable land on the site

o Size of wetlands or areas of environmental concern on the site

« Profitability of a PV development on the site as determined by the PVWatts tool
« Distance to and condition of the local grid and transmission lines

o Access of waste-site to graded roads

e Previous redevelopment of waste-site or current use of waste-site
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o Conservation Commission contingencies

o Local tax variations and Payment in Lieu of Taxes (PILOT) programs
o International Trade Commission (ITC) tariffs

o Community relationships and interactions with PV development

4.1 Usable Land

One factor that prevents MassDEP in finding sites for potential PV development is the
usable acreage of the site. We found that the amount of usable land dictates the amount of power
expected to generate energy. MassDEP knows that developers are attracted to sites that
are five acres or greater in total useable land. A site that is under 5 acres will produce less than
1MW and therefore not be profitable. We used Using Google Earth Pro and ArcGIS layers to
determine the total usable land for each site. Wetlands and shading impact the total usable land
of a site. Eighteen of the sites that were determined to not be viable or sustainable did not have
suitable useable land size, meaning they were less than five acres. Massachusetts law dictates
that no solar installations can be developed within 100 feet of an existing wetland (310 CMR
10.00 wetlands protection act regulations, 2014). As a result of this land use ordinance, smaller
waste-sites analyzed are not viable sites for PV development because the wetlands in and around
the site reduce useable land to a point where a PV development would not be profitable.

Shading has a similar impact on sites. Sites that are in deep valleys or surrounded by tall
buildings or trees have usable land size reduced, therefore developing in these shaded regions
would not produce substantial amounts of energy or profit. In certain cases, this shading can be
mitigated through building demolition or tree clearing; however, these actions are often
impractical or impossible due to land ownership, land protection laws, and local regulations and
permitting requirements.

In other cases, a waste-site is so large that even if there are wetlands or other
characteristics that reduce the total available land, the site is still potentially viable and
sustainable for PV development. Sites such as old farms or large demolished factories that have a
large geographical footprint can still be good candidates for PV development simply due to the
fact that their immense size allows them to produce large amounts of power, often greater than
three or four megawatts. The General Latex/DOW PV development in Billerica, for example, has
major wetlands throughout the site. Due to the large area of the site; however, the developer still
found the site to be a viable PV location, even though there were areas that could not be
developed due to the existence of wetlands. The developer still managed to fit 3.78 megawatts of
solar power on the site, simply due to how large it was and how the size of the site overcame any
wetlands area that could not be developed (Zensky, 2017).
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The economic
profitability is directly related

2 X to the useable size of the site.
When analyzing the economic
viability of PV development on
waste-sites using NREL’s
PVWatts economic tool, an
estimated projected revenue
and energy output is obtained.
Due to costs of PV system
installation differentiating from
site to site, we cannot
determine which sites are more
economically viable than
others. Factors such as the
Engineering Procurement
Company (EPC) labor and
procurement costs, solar panel
cost, and PILOT can influence
. Yot = G the total cost of development.
Figure 6: Waste-site with a large presence of wetland (Webster We are able to provide
Fish and Game Associates, 2015) MassDEP with the predicted

earnings from the site once it is

installed. MassDEP uses the usable acreage and predicted earnings when attracting developers
for PV projects. They can then decide if a site is economically viable and worth the investment,
determined through the use of in-house economic tools that balance potential profit as well as
costs of development.
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1 @ recogesamacen | lOCation and condition often
ik < determine the viability of a
PV development more than
any other characteristic of a
waste-site. Sites located in
areas with heavy duty and
upgraded grid systems are
usually capable of
supporting the load of a PV
system. Waste-sites
located in secluded or
residential areas often lack
grids capable of handling
the load of a PV

development. Our group
that has an abandoned building on site (Former Curtis Paper Mill,  focused on estimating the
2017)
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proximity and condition of transmission lines around waste-sites. When notifying developers of
viable waste-sites for PV development, MassDEP uses the condition of the local grid and its
proximity to the waste-site as an important incentive to attract developers.

Waste-sites located in large industrial areas are often very close to transmission lines that
are both in proper condition and capable of supporting the additional load of a PV system. This is
due to the nature of the location. If the site is in an industrial area, such as bordering an
operational manufacturing or storage facility, the local grid has usually been upgraded previously
to accommodate this large facility. As a result, the developer of a PV site rarely has to incur large
costs when connecting to the existing transmission system. Analyzing a site using Google Earth
Pro helps determine the proximity of a waste-site to local industries and infrastructure, and if so,
it is likely that the existing grid needs minimal financial investment to be able to support a PV
system installed on the site.

In contrast, sites in a secluded or residential area generally lack adequate electrical grid
systems for a PV installation. Site developers are often responsible for upgrading and
constructing the infrastructure required to connect a PV installation to the grid, and utilities often
make these developers upgrade the infrastructure owned by the utility to be able to support a PV
installation. The cost of this construction alone can be in the millions of dollars, depending on
the condition of the local grid and the distance that a developer must construct transmission lines
to connect a PV system to the local utility.

In many cases, these costs result in a site not being a viable location for a PV system. For
many developers, knowing the condition of a local grid requires in-depth conversations with
local utilities. MassDEP has some preliminary information regarding transmission line location;
however, this does not take into account the capabilities and condition of those lines. As a result,
the analysis done by this group is only preliminary, and only determined the distance of a
potential site to transmission lines. Using ArcGIS layers developed by MassDEP, as well as
Google Earth Pro Street View, an estimated distance between a potential site and transmission
lines is calculated. Distances of over a half mile often result in a site not being viable for PV
development due to the cost a developer would incur when constructing a connecting
transmission line to the existing grid. This analysis does not take into account the capabilities and
condition of the grid as this is information that a developer acquires when completing an in-
depth analysis of a site for PV development.

4.3 Distance to Graded Roads

Proximity and access to graded roads is a key for developers when installing a PV system
on a waste-site. The construction vehicles necessary for the installation require well-maintained
roads for travel and easy access. MassDEP uses the proximity of waste-sites to graded roads
when attempting to attract developers. For many rural waste-sites, large distances exist between
where the site is and where the nearest graded road capable of supporting traffic necessary for
the construction of a PV system is located. This distance is determined by analyzing a Google
Earth Pro image and looking at the distance between the edge of a waste-site and the nearest
graded road. If this distance is greater than a half mile, the cost of constructing an
interconnection is often prohibitive to developing a PV system on that particular waste-site.
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4.4 Redeveloped or In-Use

Post Office Square Legend

Land 2% 3 ey

While all the 83 sites p .4 N O D el
analyzed are contaminated, 4 BN < v o s o
nine are still in use and ten L Y W, vous Deiie

have been redeveloped.
Identifying sites that are still
in use or have been
redeveloped is important, as
MassDEP can communicate
to developers the current use
of the site and promote sites
that are no longer in use or are
under-developed when
attracting developers.

In nine cases, the
waste-site is currently in use

Figure 8: Google Earth Pro image of Post Office Square, a site
L that has been remediated and redeveloped (Post Office Square,

by the owner, be it in the form 2015)

of housing or as a business. If

the site is still in use by the owner, it is usually not a viable site for PV development due to the

unlikelihood that the owner is willing to relinquish the land and its current use for a PV

installation. Examples of land still in use by the owner are junkyards and manufacturing

facilities.

Ten waste-sites analyzed are unviable for PV development due to the site having already
been remediated and redeveloped. This situation is common for sites that have contamination
dating back over 30 years. A Google Earth Pro satellite image can be studied to determine if a
site is in use by the owner or has been remediated and redeveloped. This, along with the detailed
history of the site contamination and use found in the RTN database, can show if there is either
continued use of the site by the owner or if the site has been redeveloped. In both of these cases,
the current land use is prohibitive to PV development. Figure 8 shows a Google Earth Pro image
showing a waste-site, named Post Office Square, that has already been remediated and
redeveloped.

S Y

4.5 Conservation Commission Contingencies

Through findings from conducting interviews with town officials, developers, our
sponsor, and financial investors, we concluded that the influence of the Conservation
Commission in every town is held by individuals within the board, who determine the local
regulations regarding development in the town. Through discussions with our sponsor, Thomas
Potter, and developers, we found that the types of environmental regulations vary from town-to-
town. In some cases, MassDEP and developers have to work with the Conservation Commission
to determine the best practices to benefit both the PV developer as well as the Conservation
Commission and the local community, depending on the types of local regulations in place.

From visiting the Billerica developer, the Conservation Commission required the
surrounding trees to stay standing by at least 12 feet in height, which meant the trees could be
shortened to a fraction of its actual height and still be following the regulations imposed by the
Commission. By doing so many trees surround the PV installation have the appearance of a large
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stick coming out of the ground, serving little to no purpose of what a tree is actually supposed to
do. In cases like the Billerica site, the developer will meet local regulations; however, the
regulation may not achieve the goal intended by the Conservation Commission and could be
detrimental to the local community. In other cases, regulations prevent installations from
becoming more beneficial to both the developer and the production capacity.

During the interview with the developer of the Emery Street Landfill site, Frank Sforza,
he mentioned how they were unable to level the ground because they were building on a landfill
and could not add fill to the site, even though it would flatten the terrain, allowing for more
panels to be installed. Instead, the developer had to compromise installing panels on the slope
due to the sloping of the site being unsuitable for development. Another power the Conservation
Commission has is enforcing zoning regulations. Every town has solar permitting programs that
are different; however, wetland regulations are strictly enforced, preventing installations from
being within 100 feet of any wetlands. The Billerica solar installation is one of many sites where
the installation is located next to small creeks and a pond. The Conservation Commission
assessed the land the developer leased and determined new wetlands had formed since the
previous wetland evaluation. This being the case, a new ordinance was issued forbidding
development on a particular area of new wetlands and hurting the production capacity. The
development continued because it was determined to still be economically viable.

4.6 Local Tax Variations and PILOT Programs

Local governments, while usually supportive of PV development due to the economic
impact such an installation has on a local economy, can pose an obstacle toward PV development
through the taxation laws regarding PV development. Local tax laws can vary widely from town-
to-town, especially concerning PILOT programs. The waste-sites MassDEP presents to
developers can change depending on the local tax laws and PILOT programs and how the costs
associated with such obstacles affects the income of a PV installation for developers.

Unique revenue generating programs in every town will help determine the viability of
new solar developments (Massachusetts Pilots, 2017). A common revenue generating program is
the PILOT program, defined as a voluntary payment by a non-profit organization as a substitute
for property taxes. PILOT revenues help offset cost of public services consumed by the PV
development (Kenyon & Langley, 2010). Every town has their own variation of a PILOT
program for paying taxes on the new solar development, which depends on the installation size
and overall costs. These factors will determine the economic viability of the site. On average,
developers pay $6,500 per MW of DC power annually (Massachusetts Pilots, 2017).

4.7 ITC Tariffs

Another factor that plays a role in a developer's decision is the ITC solar panel tariff.
Currently, almost all solar cells are imported from overseas due to cheaper production costs
resulting in American manufacturers struggling to compete with these lower-cost solar panels.
This tariff aims to place a $0.40/watt tariff for cells and a floor price of $0.78/watt on modules
(Hill, 2017). This tariff will force many developers to purchase more expensive solar panels
made in the United States, raising development costs, and as a result an estimated 88,000 jobs
will be lost in the US Solar Industry (approximately 1/3 of workers). In addition, this will put a
stop to billions in private investments for solar development, causing 2/3 of expected
installations in the next five years to completely cease (Hill, 2017). The ITC will make a
recommendation to President Trump on November 13, 2017 for final approval after holding a
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hearing in October. Approval of this tariff will significantly slow the progress of renewable
energy development in the United States and dramatically increase the cost of development of
PV systems across the nation.

4.8 Developer-Community Relationships and Interactions

A favorable developer-community relationship will benefit both parties during the
development process and reduce community opposition toward PV development, which is a
common challenge faced by developers. Our group found that the most common cause of
community opposition is the aesthetics of a PV installation. Knowing that aesthetics pose a
major concern to many communities helps MassDEP provide tips to developers for working with
communities in addressing concerns and creating healthy developer-community relationships.

Developing PV systems can often cause community kerfuffle if the PV development is
visible from their homes, roads, or walkways. We learned that aesthetic concerns are not valid
reasons for the prevention of a project, but if residents oppose a PV development, and have
a means to disrupt a project, they have been known to do so (Martinage, 2016). An argument
often brought up is how the large-scale renewable energy project will devalue property value.
However, this argument is, in fact, false. An assessor in EI Paso County tracked property sales in
a 30,000-acre area near a wind farm and recorded that “property values are selling higher than
what the current assessor’s value is. I’m seeing increase in the median sale price of the
properties” providing evidence that large-scale renewable energy development was negligible
towards the real estate market (National Association of Realtors, 2016). In the cases of
developments built on private land, such as 79 of the 83 sites we analyzed, these community
complaints do not impact the project because the land is privately owned.

A community’s relationship with the developer is critical in maintaining community
support for a PV development. First impressions and accurate information are essential in these
cases because residents who are against an installation will bring forth their concerns and fight
the process of development, prolonging the project (Martinage, 2016).

4.9 Fact Sheet Information

In the interview with Frank Sforza, the developer of the Palmer Municipal Airport site,
we found that developers are intrigued by the idea of having a fact sheet summarizing highlights
of successful PV developments. Further research of previous PV sites found highlights and
success stories, such as waste-site cleanup, greenhouse gas emission reductions, and financial
benefits for local communities, such as lower electric bills.
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5.0 Steps for Viable and Sustainable PV Development

Through the completion of our analysis of all the sites given to us, and points of views
from developers, we have obtained a number of key points that will contribute to reducing the
obstacles faced when attempting to install a PV system. Following the recommendations
provided below facilitates the work the developer has to do when interacting with a community
and dealing with opposition from the Conservation Commission in different towns.

5.1 Environmental Recommendations
Recommendation 1: Engage Conservation Commission

Due to the widely varying Conservation Commission regulations (as seen in section 4.5),
we recommend that MassDEP suggest developers be proactive and engage with local
Conservation Commissions early in the development process to determine if there are
environmental permitting or other requirements for PV development. We recommended that
MassDEP notify developers on how to contact local Conservation Commissions, through email,
phone, or attendance at Commission meetings, enabling developers to learn the requirements
and actions that must be taken to gain approval and permitting for a PV development. Contact
information can be acquired through municipality websites.

5.2 Social Recommendations
Recommendation 2: Alerting residence to PV development

Through interviews with developers, we have determined that the most common
opposition to PV development is the aesthetic of the installation itself (as discussed in section
4.8). The community members most likely to cite aesthetics as the primary reason to oppose a
PV development are those neighboring the site. Therefore, we recommend the MassDEP
encourages developers to notify residents within 500 feet of a potential PV installation of the
details of the development, as well as the dates and times of local government discussions
regarding the development. Such communication helps provide the community with factual and
accurate information regarding the site, as well as giving residents an opportunity to voice their
opinion on the development at a local government meeting, helping to create healthy developer-
community relationships.

Recommendation 3: Improve aesthetics with tree buffer zone

While the community opposition surrounding the aesthetics of a PV installation usually
does not prevent the development of a PV system (as discussed in section 4.8), creating a healthy
developer-community relationship is still important. Addressing community concerns helps
create this healthy relationship. As a result, we recommend the MassDEP encourage developers
to include a buffer zone of trees in their development plans if the site is in a location where the
PV installation has a major aesthetic impact on the area. The benefit of a healthy developer-
community relationship outweighs the small amount of useable land lost due to the shading
caused by planting trees around the perimeter of the site.

5.3 Economic Recommendations
Recommendation 4: Determining cost through in-house financial tool

Finding 4.1 explains how the PVWatts economic tool determines the potential profit
generated by a PV development from the useable size of a waste-site. Determining the cost
associated with developing PV on a waste-site varies depending on characteristics discussed
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in4.1,4.2, 4.3, and 4.4, such as choice of EPC, transmission line distance and condition, and
distance to graded roads. We recommend MassDEP be transparent in the profit estimated by
PVWatts so that developers can take such profit into consideration when doing an in-house
financial analysis to determine the costs of development. With an in-house analysis, a developer
can compare costs and projected profit to determine if the site is worth the investment.

Recommendation 5: Consult utility to assess transmission line status

Finding 4.2 displays the importance in determining the condition and distance of the
nearest transmission line to the waste-site being analyzed for PV development. While the
distance to transmission lines is relatively simple to determine, and the condition of such
transmission line can be guessed by the local development, it is impossible to determine the
specific capabilities of the local grid without engaging in discussions with the local utility.
Therefore, we recommend that MassDEP encourage developers to contact local utilities
immediately at the start of the PV development process, to determine the condition of the
process, local grid as early in the development process as possible.

Recommendation 6: Highlight lessons learned from previous PV developments

We recommend using highlights of previous PV site development (finding 4.9) to
promote PV development on future waste-sites in Massachusetts. Highlighting the benefits of
PV development in communities across Massachusetts can show the communities of potential
future PV sites the benefits they might also experience by developing PV systems in their local
waste-site. MassDEP can highlight the success of waste-site redevelopment with PV, boosting
community support for such redevelopment. These highlights can include greenhouse gas
emission reduction, number of houses powered, and the number of equivalent vehicles taken off
the road based on greenhouse gas emission reduction, and how targeting waste-sites for PV
development helps clean up local contaminated land. Figure 9 shows an example fact sheet that
contains these highlights.
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MassDEP Commonwealth of Massac

husetts
Executive Office of Energy & Emvironmental Affairs

Department of Environmental Protection

Project Fact Sheet
Brockton Brightfield
Brockton, MA
‘Date completed:  October 25, 2006
Acreage: 3.7 acres
Power Qutput: 580 KWh
Green House Gas Emission Reduction: 677,000 pounds of COz
1,200 pounds of SO2
315 pounds of NO.,.
Vehicles Taken off the road: 64.9 vehicles
Mumber of Houses powered in a year: 77 houses
Tree Seedling: 7.958 seedlings

Economic and Financial Benefits:

The construction of this Brightfield brought higher property values due to the increase in
reinvestment, as well as jobs for local installers. The revenues of the field were given to
Massachusetts-hased renewable energy businesses. In the first 3 years of its
completion the project exceeded its revenue expectation of $131,000 by making an
average of $143 535. In addition, the project also brought a $3.00 per watt incentive for
energy cost in the town.

About the project:
The Bay State Gas Company owns the land
that is being used, and the project tumed a

==

polluted field in the middle of an industrial
environment into a source of renewable
energy. It uses 1,512 Schott ASE 300
modules facing south, angled at 42 degrees
to maximize their total energy generation.
This initiative for creating the biggest solar
panel field of its time brought an improvement
to the image of the city of Brockton, which the gl
citizens are very proud about. The Brightfield {

received substantial amounts of local help, and became a source for education,
teaching young children about programming and the importance of renewable energy.

‘Walues for the power cutput and greenhouse gas emissions reduction were found online. This information was then
put into the EPA Greenhouse Gas Equivalences Calculator to find the remaining values shown.

Figure 9: Example of a fact sheet
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6.0 Conclusion

The Massachusetts government believes that climate change poses a major threat to the
prosperity of the Commonwealth in the immediate as well as distant future. Through legislation
such as the GWSA and CERP, Massachusetts is implementing efforts to combat climate change
through the adaption of 1600MW of new renewable energy sources by 2020, aiming to reduce
greenhouse gas emissions from fossil fuel use in the energy sector. Through CERP, MassDEP
has been tasked with helping to reach this goal by finding waste-sites that can be developed with
PV systems. Achieving this goal requires attracting developers to install PV systems and PV
sustainable waste-sites in Massachusetts, as well as overcoming community opposition when
encountered.

After analyzing the environmental, economic, and social viability and sustainability
of 83 waste-sites, our group determined that 43 are viable and sustainable for potential PV
development. We found that the biggest factors for viable sites were usable acreage,
characteristics of local grid systems, and community opposition. By following our
recommendations and utilizing and analyzing our deliverables, MassDEP can better work to
attract developers to waste-sites for the purpose of installing PV systems, helping MassDEP and
the Commonwealth of Massachusetts in meeting its goal of 1600MW of new
renewable energy facilities in the state by 2020.
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7.0 Deliverables

At the conclusion of our project, we gave the sponsor, MassDEP, a set of deliverables
highlighting our findings and recommendations for the project. These deliverables include the
following:

e Files of each site analyzed (Appendix G): These files include all the information and
research conducted about each specific site. They also include a recommendation of the
sustainability and viability of the site. Documents include a summary and data entry
report for the RE-Powering America’s Land Decision Tree Tool, a Google Earth Pro
satellite image of the site with an outline of the waste-site property, relevant primary
documents from the RTN database about the history and contamination of the site, and
any notes made concerning the characteristics of the site. For waste-sites that are
determined to be sustainable and viable, a P\VWatts report has been included in the file
detailing potential energy production and financial benefits of a PV development on the
site.

e Fact sheets for specific sites already developed with PV installations (Appendix H):
These fact sheets highlight the successes and benefits of previous PV developments
around Massachusetts. They can be used by developers and MassDEP in showcasing
positive experiences with PV development on waste-sites to the prospective site’s
residents and how PV development can benefit local communities. They can be used to
garner support within communities of potential future PV development.

e White Pages (Appendix I): A summary of interviews conducted with developers and
town officials that provide information about how community engagement has resulted in
successful and expedited PV development. These can then be used by developers of
future PV installations to determine methods to best gain community support and
expedite the development of these future installations.

e Map of sustainable and viable waste-site locations (Appendix K): This map shows the
Commonwealth of Massachusetts, with points placed over the locations of waste-sites
determined to be viable and sustainable. It can be used by MassDEP and developers in
determining where best to pursue PV development based off utilities, net metering
availability, and energy pricing.

These deliverables can be given to developers, providing them insight and a preliminary report
on the suitability of a site for PV development.

[23]



Bibliography

Alexander, L. V., Allen, S. K., Bindoff, N. L., & Church, J. A. (2013). Climate change 2013:
The Physical Science Basis. Cambridge, United Kingdom: Cambridge University Press.
56-62.

Armstrong, A. (2014). Solar is booming but solar parks could have unintended climate
consequences. Retrieved from https://www.theguardian.com/sustainable-business/solar-
power-parks-impact-environment-soil-plants-climate

Aylett, A. (2013). Networked urban climate governance: Neighborhood-scale residential solar
energy systems and the example of solarize Portland. Environment and Planning C:
Government and Policy, 31, 858-875.

Bauner, C. & Crago, C. (2015). Adoption of residential solar power under uncertainty:
Implications for renewable energy incentives.

Blackwell, B. (n.d). Solar energy: The way of the future? New York, New York: Lewis
Publishers. 10-12.

Boyd, R. (n.d.). Light on landfills: Solar energy covers turn maxed-out landfills into solar farms.
Retrieved from https://blogs.scientificamerican.com/plugged-in/light-on-landfills-solar-
energy-covers-turn-maxed-out-landfills-into-solar-farms/

Brain, M. (n.d.). What if the U.S. put all its trash in one giant landfill? Retrieved from
http://science.howstuffworks.com/environmental/green-science/one-giant-landfill.htm

Braun, T. (2016, Jun 9). Clean energy collective expands Massachusetts community solar
portfolio. Retrieved from
http://go.galegroup.com/ps/i.do?p=ITOF&u=mlin_c_worpoly&id=GALE%7CA4551607
75&v=2.1&it=r&sid=summon&ugroup=outside&authCount=1

Bureau of Air & Waste. (2016). Developing renewable energy facilities on closed
landfills Massachusetts Department of Environmental Protection.

Burr, J., Dutzik, T., & Schnider, J. (2014). Shining cities.

Callahan, R. (2015). Why are solar panels important in our society? Retrieved from
http://www.livestrong.com/article/203879-pros-and-cons-of-solar-panels/

Carbon lock-in: Types, causes, and policy implications. (2016). Annual Review of Environment
and Resources, 41(1), 425-452.

Charged-up for solar-on-landfill energy projects. (2014). MassDEP
Environmental eNewsletter, 14-15. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=8gh&AN=95646167 &site=ehost
-live

[24]


https://www.theguardian.com/sustainable-business/solar-power-parks-impact-environment-soil-plants-climate
https://www.theguardian.com/sustainable-business/solar-power-parks-impact-environment-soil-plants-climate
https://blogs.scientificamerican.com/plugged-in/light-on-landfills-solar-energy-covers-turn-maxed-out-landfills-into-solar-farms/
https://blogs.scientificamerican.com/plugged-in/light-on-landfills-solar-energy-covers-turn-maxed-out-landfills-into-solar-farms/
http://science.howstuffworks.com/environmental/green-science/one-giant-landfill.htm
http://go.galegroup.com/ps/i.do?p=ITOF&u=mlin_c_worpoly&id=GALE%7CA455160775&v=2.1&it=r&sid=summon&ugroup=outside&authCount=1
http://go.galegroup.com/ps/i.do?p=ITOF&u=mlin_c_worpoly&id=GALE%7CA455160775&v=2.1&it=r&sid=summon&ugroup=outside&authCount=1
http://www.livestrong.com/article/203879-pros-and-cons-of-solar-panels/
http://search.ebscohost.com/login.aspx?direct=true&db=8gh&AN=95646167&site=ehost-live
http://search.ebscohost.com/login.aspx?direct=true&db=8gh&AN=95646167&site=ehost-live

Climate change indicators: U.S. and Global Temperature. (2016). EPA. Retrieved
from https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-

temperature

Closed Landfills with Permits for Renewable Energy. (2012). MassDEP. Retrieved
from http://www.mass.gov/eea/agencies/massdep/climate-
energy/energy/landfills/landfills-with-post-closure-use-permits-for-renewables.html

DeForge, J. (2016). Chicopee solar farm proposed for Burnett road landfill. Retrieved from
http://www.masslive.com/news/index.ssf/2016/02/chicopee_solar_farm_proposed_f.html

del Rio, P., & Burguillo, M. (2008). Assessing the impact of renewable energy deployment on
local sustainability: Towards a theoretical framework.12(5), 1325-1344. Retrieved from
http://www.sciencedirect.com/science/article/pii/S1364032107000433

Dibara, M., Doucett, J., Lowery, A., Knapik, D., & Powelka, A. (2016). Massachusetts’ Return
on Investment: A Gap Funding Model for Success. Www.Mass.Gov, 1-8. Retrieved
from http://www.mass.gov/eea/docs/dep/energy/jaw201610dibara-npr.pdf

Doman, L. (2016). EIA projects 48% increase in world energy consumption by 2040. Retrieved
from https://www.eia.gov/todayinenergy/detail.php?id=26212

Duffy, E. (2012). Even solar power has its detractors — especially when fields of glass replace
fields of green. Retrieved from
http://www.nj.com/mercer/index.ssf/2012/03/even_solar_power has_its_detra.html

Energy consumption in Massachusetts (2014). U.S. Energy Information Administration.

The Environmental Benefits of Solar Power. Retrieved from
http://www.solarresourcequide.org/solar-environmental-benefits/

RE-powering America's Land Potential Advantages of Reusing Potentially Contaminated Land
for Renewable Energy. (2012). Retrieved from
https://www.epa.gov/sites/production/files/2015-
04/documents/contaminated_land_reuse_factsheet.pdf

Executive Office of Energy and Environmental Affairs and the Adaptation Advisory Committee.
(2011). Massachusetts climate change adaptation report. Retrieved from
http://www.mass.gov/eea/waste-mgnt-recycling/air-quality/climate-change-
adaptation/climate-change-adaptation-report.html

Financing and Tax Incentives for Homeowners. (2010). Retrieved from
http://www.mass.gov/eea/energy-utilities-clean-tech/energy-efficiency/ee-for-your-
home/financing-and-tax-incentives-for-homeowners.html

FireAlpaca [Software]. Retrieved from http://firealpaca.com/

Former Curtis Paper Mill (2015). Google Earth Pro. Google.

[25]


https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-temperature
https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-temperature
http://www.mass.gov/eea/agencies/massdep/climate-energy/energy/landfills/landfills-with-post-closure-use-permits-for-renewables.html
http://www.mass.gov/eea/agencies/massdep/climate-energy/energy/landfills/landfills-with-post-closure-use-permits-for-renewables.html
http://www.masslive.com/news/index.ssf/2016/02/chicopee_solar_farm_proposed_f.html
http://www.sciencedirect.com/science/article/pii/S1364032107000433
http://www.mass.gov/
http://www.mass.gov/eea/docs/dep/energy/jaw201610dibara-npr.pdf
https://www.eia.gov/todayinenergy/detail.php?id=26212
http://www.nj.com/mercer/index.ssf/2012/03/even_solar_power_has_its_detra.html
http://www.solarresourceguide.org/solar-environmental-benefits/
https://www.epa.gov/sites/production/files/2015-04/documents/contaminated_land_reuse_factsheet.pdf
https://www.epa.gov/sites/production/files/2015-04/documents/contaminated_land_reuse_factsheet.pdf
http://www.mass.gov/eea/waste-mgnt-recycling/air-quality/climate-change-adaptation/climate-change-adaptation-report.html
http://www.mass.gov/eea/waste-mgnt-recycling/air-quality/climate-change-adaptation/climate-change-adaptation-report.html
http://www.mass.gov/eea/energy-utilities-clean-tech/energy-efficiency/ee-for-your-home/financing-and-tax-incentives-for-homeowners.html
http://www.mass.gov/eea/energy-utilities-clean-tech/energy-efficiency/ee-for-your-home/financing-and-tax-incentives-for-homeowners.html

Global Warming Solutions Act Background. (2012). Retrieved from
http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global -
warming-solutions-act/global-warming-solutions-act-background.html

Hanson, M. (2016). Solar-panel fires concern local officials. Retrieved from
http://www.lowellsun.com/todaysheadlines/ci 30061421/solar-panel-fires-concern-local-
officials

Haskell, J. D. (1976). Massachusetts. Boston, Mass: Hall.

The Hidden Costs of Fossil Fuels. (2016). Retrieved from http://www.ucsusa.org/clean-
energy/coal-and-other-fossil-fuels/hidden-cost-of-fossils

Katz, A., Jorgenson, R., & Elias, Q. (2006). Alternative renewable energy resources. Retrieved
from https://web.wpi.edu/Pubs/E-project/Scanned/06D0201.pdf

Kinney, J. (2017). State incentives in the offing as more companies, communities adopt solar
power. Retrieved from http://www.masslive.com/business-
news/index.ssf/2017/02/outlook 2017 _solar_sees bright 2017 new.html

Leading by Example — Overview and Contacts. (2015). Mass.gov. Retrieved
from http://www.mass.gov/eea/grants-and-tech-assistance/quidance-technical-
assistance/leading-by-example/program-goals-and-administration.html

Learn more about RE-powering (2017). Retrieved from https://www.epa.gov/re-powering/learn-
more-about-re-powering

Lund, H. (2007). Renewable energy strategies for sustainable development. 32(6), 912-919.
Retrieved from http://www.sciencedirect.com/science/article/pii/S036054420600301X

Maibach, E. W., Kreslake, J. M., Roser-Renouf, C., Rosenthal, S., Feinberg, G., & Leiserowitz,
A. A. (2015). Annals of Global Health, 81(3), 396-409.

Massachusetts clean energy and climate plan for 2020. (2016). MassDEP. Retrieved from
http://www.mass.gov/eea/pr-2016/pr-massachusetts-clean-energy-and-climate-plan-for-
2020.html

Merzbach, S. (2016, Jul 14). Amherst’s landfill solar project halted by sparrows. Amherst
Bulletin. Retrieved from http://www.amherstbulletin.com/Solar-project-on-older-capped-
landfill-in-Amherst-terminated-3408187

Mohl, B. (2015). The solar disconnect. CommonWealth magazine. Retrieved from
http://commonwealthmagazine.org/environment/the-solar-disconnect/

Muyskens, J., Keating, D. & Granados, S. (2015). Mapping how the united states generates its
electricity. Washington Post. Retrieved from
http://www.washingtonpost.com/graphics/national/power-plants/

[26]


http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global-warming-solutions-act/global-warming-solutions-act-background.html
http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global-warming-solutions-act/global-warming-solutions-act-background.html
http://www.lowellsun.com/todaysheadlines/ci_30061421/solar-panel-fires-concern-local-officials
http://www.lowellsun.com/todaysheadlines/ci_30061421/solar-panel-fires-concern-local-officials
http://www.ucsusa.org/clean-energy/coal-and-other-fossil-fuels/hidden-cost-of-fossils
http://www.ucsusa.org/clean-energy/coal-and-other-fossil-fuels/hidden-cost-of-fossils
https://web.wpi.edu/Pubs/E-project/Scanned/06D020I.pdf
http://www.masslive.com/business-news/index.ssf/2017/02/outlook_2017_solar_sees_bright_2017_new.html
http://www.masslive.com/business-news/index.ssf/2017/02/outlook_2017_solar_sees_bright_2017_new.html
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/leading-by-example/program-goals-and-administration.html
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/leading-by-example/program-goals-and-administration.html
https://www.epa.gov/re-powering/learn-more-about-re-powering
https://www.epa.gov/re-powering/learn-more-about-re-powering
http://www.sciencedirect.com/science/article/pii/S036054420600301X
http://www.mass.gov/eea/pr-2016/pr-massachusetts-clean-energy-and-climate-plan-for-2020.html
http://www.mass.gov/eea/pr-2016/pr-massachusetts-clean-energy-and-climate-plan-for-2020.html
http://www.amherstbulletin.com/Solar-project-on-older-capped-landfill-in-Amherst-terminated-3408187
http://www.amherstbulletin.com/Solar-project-on-older-capped-landfill-in-Amherst-terminated-3408187
http://commonwealthmagazine.org/environment/the-solar-disconnect/
http://www.washingtonpost.com/graphics/national/power-plants/

Net metering. (2009). Retrieved from http://www.mass.gov/eea/grants-and-tech-
assistance/quidance-technical-assistance/agencies-and-divisions/dpu/net-metering-

fags.html

Political debate stalls Tyngsboro landfill solar plan. (2016, Feb 18). Retrieved from
http://www.lowellsun.com/todaysheadlines/ci 29531432/political-debate-stalls-
tyngsboro-landfill-solar-plan

Post Office Square (2015). Google Earth Pro. Google.

Potter, T. (2014). Facilitating the development of clean energy on contaminated land
in Massachusetts. Retrieved from http://slideplayer.com/slide/5305050/

Renewable Energy Snapshot. (2011). MassDEP. Retrieved from
http://www.mass.gov/eea/grants-and-tech-assistance/quidance-technical-
assistance/agencies-and-divisions/doer/renewable-energy-snapshot.html

RE-powering screening dataset (2015). United States Environmental Protection Agency:
RE-powering's electronic decision tree tool. United States Environmental Protection
Agency.

Residential Renewable Energy Tax Credit. (2017, Mar 17). Dsireusa.org. Retrieved from
http://programs.dsireusa.org/system/program/detail/1235

Richardson, L. (2016). Solar energy vs fossil fuels: How do they compare? Retrieved from
http://news.energysage.com/solar-enerqy-vs-fossil-fuels/

The rules on noise in Boston. (2017, Jul 1). Retrieved from
https://www.boston.gov/departments/environment/rules-noise-boston

Scoones, I. (2016, Nov). The politics of sustainability and development. Annual Review of
Environment and Resources, 41(1), 293-319. Retrieved from
http://www.annualreviews.org/doi/abs/10.1146/annurev-environ-110615-090039

Schoenberg, S. (2017, Jan 31). Massachusetts energy officials overhaul solar incentive program,
cutting cost to ratepayers in half. Retrieved from
http://www.masslive.com/politics/index.ssf/2017/01/massachusetts_energy_officials.html

Serreze, M. (2016). Amherst neighbors, town officials spar over solar landfill plan. Retrieved
from http://www.masslive.com/news/index.ssf/2016/03/amherst neighbors and town of
f.html

Sforza, F. (2017). In Lambert N. (Ed.), Interview with Frank Sforza

Shafiee, S., & Topal, E. (2008). When will fossil fuel reserves be diminished? 37(1). 181-
189. Oxford: Elsevier. Retrieved from http://ac.els-cdn.com/S0301421508004126/1-s2.0-
S0301421508004126-main.pdf? tid=51951730-13cb-11e7-ac8c-
00000aab0f6c&acdnat=1490715142 d9d4eadab56f30c0426f3a528f6e13f7

[27]


http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/dpu/net-metering-faqs.html
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/dpu/net-metering-faqs.html
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/dpu/net-metering-faqs.html
http://www.lowellsun.com/todaysheadlines/ci_29531432/political-debate-stalls-tyngsboro-landfill-solar-plan
http://www.lowellsun.com/todaysheadlines/ci_29531432/political-debate-stalls-tyngsboro-landfill-solar-plan
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/doer/renewable-energy-snapshot.html
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/doer/renewable-energy-snapshot.html
http://programs.dsireusa.org/system/program/detail/1235
http://news.energysage.com/solar-energy-vs-fossil-fuels/
https://www.boston.gov/departments/environment/rules-noise-boston
http://ac.els-cdn.com/S0301421508004126/1-s2.0-S0301421508004126-main.pdf?_tid=51951730-13cb-11e7-ac8c-00000aab0f6c&acdnat=1490715142_d9d4ea4ab56f30c0426f3a528f6e13f7
http://ac.els-cdn.com/S0301421508004126/1-s2.0-S0301421508004126-main.pdf?_tid=51951730-13cb-11e7-ac8c-00000aab0f6c&acdnat=1490715142_d9d4ea4ab56f30c0426f3a528f6e13f7
http://ac.els-cdn.com/S0301421508004126/1-s2.0-S0301421508004126-main.pdf?_tid=51951730-13cb-11e7-ac8c-00000aab0f6c&acdnat=1490715142_d9d4ea4ab56f30c0426f3a528f6e13f7

Shibata, T., Wilson, J. L., Watson, L. M., Nikitin, I. V., Ansariadi, La Ane, R., & Maidin, A.
(2015). The Science of the Total Environment. Amsterdam: Elsevier.

Siting RE-powering Projects While Addressing Environmental Issues. (2016). EPA. Retrieved
from https://www.epa.gov/re-powering/siting-re-powering-projects-while-addressing-
environmental-issues

Srinivasan, S. (2013, The guide to developing solar photovoltaics at Massachusetts Landfills.
International Journal of Green Economics, 7, 116-147.

Tarbi, L. (2016, Aug 26). How many solar panels do | need for my home? Retrieved from
http://news.energysage.com/how-many-solar-panels-do-i-need/

Turney, D., & Fthenakis, V. (2011, Aug). Renewable and Sustainable Energy Reviews, 15(6),
3261-3270. Retrieved from
http://www.sciencedirect.com/science/article/pii/S1364032111001675

Vasisht, M. S., Srinivasan, J., & Ramasesha, S. K. (2016, Jun). Solar Energy (Vol 131). 39-46.
Webster fish and game associates (2015). Google Earth Pro. Google.

Weinstein, S. (2014). Promoting Renewable Energy Development on Closed MA Landfills.
Massachusetts Department of Environmental Protection.

Wind Farms and Their Effects on Property Values. (2016). National Association of Realtors.
Retrieved from https://www.nar.realtor/wind-farms-and-their-effect-on-property-values/

Wistenhagen, R., Wolsink, M., & Biirer, M. J. (2007). Social acceptance of renewable energy
innovation: An introduction to the concept. Energy Policy, 35(5).

Zaltauskaite, J., Vaitonyte, 1. (2017). Toxicological assessment of closed municipal solid-waste
landfill impact to the environment. Environmental Research, 72(4), 8-16.

Zensky, P. (2017). In Lambert N. (Ed.), Interview with Paul Zensky

[28]


https://www.epa.gov/re-powering/siting-re-powering-projects-while-addressing-environmental-issues
https://www.epa.gov/re-powering/siting-re-powering-projects-while-addressing-environmental-issues
http://news.energysage.com/how-many-solar-panels-do-i-need/
http://www.sciencedirect.com/science/article/pii/S1364032111001675

Appendices

Appendix A: MassDEP and EPA Databases and Spreadsheet Information

The spreadsheets and databases provided by MassDEP have information such as:

Lot size: determines the potential power output from a photovoltaic system that is
developed on the site.

Zoning: determines if the site is legally able to have solar development. A waste-site
with improper zoning will immediately make it unsuitable for solar development.
Proximity to utilities: important when calculating the cost of implementing a
photovoltaic system on a site. MassDEP feels that whenever possible, sites within a
quarter mile of power lines and graded roads be preferred to other sites, and any site over
a mile from power lines be discarded as unsuitable for solar energy development.
Contamination: determine the viability of a site due to the underlying contamination and
how it is handled on the site. If developing solar would cause contamination to spread to
other areas, then a site might not be environmentally sustainable.

History of Site: The history of a site, including the contamination, ownership, and
remediation, are important when determining if a site is viable for PV development. Sites
that have already been remediated or developed, for example, is information that shows
up in the history of the site.

The information found in these spreadsheets and databases was used when completing the RE-
Powering America's Land Decision Tree Tool, which helps compile all of the environmental
information of a site and drawing conclusions of if the site is environmentally viable and
sustainable.

Appendix B: GIS Tools and How They Were Used When Determining Environmental
Viability and Sustainability

Google Earth Pro and applicable GIS layers that have been created for use with Google Earth Pro
by the EPA and MassDEP was be used by the group to analyze environmental characteristics of
sites such as:

Proximity to wetlands: By state law, no development can occur within 100 feet of
wetlands. As a result, the group studied the proximity of any waste-site to wetlands to
ensure that any potential solar development would not encroach on this 100-foot barrier.
This information was found using Google Earth Pro to look at the area surrounding a
waste-site, as well as information in EPA and MassDEP databases concerning the land
surrounding each waste-site.

Shading: The group looked to determine if the proposed waste-site has any natural or
artificial shading from trees, buildings, or other obstacles that could decrease solar
concentration on the site. This information was found using Google Earth Pro to look at
the land around a waste-site and identifying where trees or other shadow-casting
obstacles are. There are also GIS layers developed by the EPA that determines the
potential solar energy production of each site. This takes into account the shading of the
site and was used in determining the overall shading of the site.
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In addition to Google Earth Pro, MassDEP also uses ArcGIS to create custom GIS layers that
detail information that can be used when analyzing environmental characteristics of waste-sites.
Examples of these layers are:

« Distance to transmission lines: This is one of the most important characteristics that a
developer looks at when deciding if to develop a site with a PV system. A site that is far
away from transmission lines that can handle the addition of a PV system is often
unsuitable for PV development due to the cost and logistics of installing an appropriate
transmission line system. ArcGIS has layers that show where such transmission lines are,
and these layers can be analyzed to determine how far a potential PV system would be
from transmission lines.

o Parcel layout: ArcGIS has a layer that shows the parcel layout of Massachusetts. When
analyzing a site, knowing the total size of the waste-site depends on the parcel where the
contamination took place. Using this layer, an accurate estimation of the total land that
can be developed with a PV system is determined, which directly impacts the total
potential power output of a site.

These characteristics, analyzed with both Google Earth Pro and ArcGIS, were used in
conjunction with the RE-Powering America’s Land Decision Tree Tool in determining the
environmental sustainability of each waste-site analyzed by the group.

Appendix C: RE-Powering America’s Land Decision Tree Tool Questions

The RE-Powering America’s Land Decision Tree Tool from the EPA enables MassDEP and
developers to determine the logistical viability of any given site. It takes into account the
location, site characteristics, and regulatory obstacles that each site possesses.

[ Deciion Tree Tool o x
. / [
Oy o a3 m
Site Characteristics e spsiopiTant
Site: 0 Type: Potentially Contaminated Technology:Solar Installation: Ground
From visual inspection, is there evidence of potential Bxamples include
contamination? « Construction & debris stockpiles
= Tire or trash dump sites
'Yes - Hazardous material storage
_ No - Soil surface staining
3 « Railroad ties
| - Skip » Battery stockpiles

= Dilapidated infrastructure
|

Enter comment (optional):

BEENE  about site characterization

(] Include Comments on Summary Report

Back Next

Figure 10: Screenshot of example question from the RE-Powering America's Land EPA
Decision Tree Tool (RE-powering's electronic decision tree tool, 2017)

e Asseen in the image above, the user inputs answers to yes or no questions concerning
various site characteristics, as well as provides an explanation detailing the factors that go
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into each question. The above example concerns the contamination of a site, but other
characteristics are inputted into the program, such as:

e Type of site: This can include sites such as landfills, Superfund Sites, brownfields, or
parking lots. This information is important in determining cleanup activity that must
occur in order to develop solar energy on the site. This information can be found on
MassDEP spreadsheets about each waste-site that were given to the group.

« Erosion control plans and vegetative cover: This question concerns erosion control on
the site. Ensuring that any solar development does not cause destructive erosion on the
site is important when ensuring the structural stability of the site. The use of GIS layers
developed by the EPA and Google Earth Pro answered this question.

« Compatibility with operation and maintenance of leachate and gas collection
infrastructure: Ensuring that the site does not interfere with leachate and gas collection
is important for preventing pollution on and around the site. This is especially important
when looking at landfills as potential sites for solar development. Spreadsheets provided
by MassDEP details the type of site that is being analyzed, and this is often dictated by
the type of leachate and gas collection on the site.

o Assessment for environmental contamination: All of the sites that were studied by our
team were assessed for environmental contamination. This is important due to the
cleanup that would be required in order to develop the waste-sites being examined. This
information was found on MassDEP spreadsheets in the form of the type of waste-site
that is being analyzed, as well as by studying the activity that caused the site to become a
waste-site. For instance, if a landfill is present on the site, then the type of contamination
will be determined to be that associated with landfills.

Many of these questions required research before they can be answered, which can be as simple
as a quick Google search to as in depth as research of databases and spreadsheets of information
on each individual site, or the use of Google Earth Pro and GIS software. When our team
analyzes a site, we compile as much data as we can from MassDEP and their resources, such as
the databases and spreadsheets discussed earlier. We will then begin a new site analysis on the
Decision Tree tool. If there are questions that we do not have information on, we do further
research of the sites using tools such as GIS and the MassDEP waste-site databases, which can
be used to determine characteristics such as contamination and remediation, tree shading and
terrain sloping. Some questions may require a simple Google search or an analysis on Google
Earth Pro, such as the proximity of three phase power lines to the site.
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Appendix D: Re-Powering America’s Land EPA Decision Tree Tool site categories (RE-
powering's electronic decision tree tool, 2017)

1 | Site assessed and remediation is not a barrier to a potential near-term solar PV or wind
project

2 | Site assessed and remediation must be completed prior to a potential solar PV or wind
project

3 | Site assessed but lacks an active remediation plan. Option to tailor remediation plan to a
potential solar PV or wind project, if warranted

4 | Site not yet assessed; contaminants may be present that need to be cleaned up, however,
site conditions could pose few obstacles to a potential solar PV or wind project

5 | Site not yet assessed; contaminant investigation and characterization is required as a next
step prior to further scoping for a potential solar PV or wind project

Appendix E: PVWatts Information
NREL’s PVWatts economic tool calculates:
e Monthly/Annually
o Solar Radiation (kWh/m?/day)
o AC Energy (kWh)
o Energy Value ($)
e PV System Specifications
o DC System Size (kW)
Module Type
Array Type
Array Tilt (Degrees)
Array Azimuth (Degrees)
System Losses (%)
Inverter Efficiency (%)
o DC to AC Size Ratio
« Economics
o Average Cost of Electricity Purchased from Utility ($/kwh)
e Performance Metrics
o Capacity Factor (%)

o O O O O O
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Appendix F: Incentives
1. Alternative Energy and Energy Conservation Patent Income Tax Deduction (Corporate)
(Industry Recruitment/Support)
a. 100% deduction incentive amount
b. Income tax deduction for any royalty income, from sale or lease
c. Deduction effective for up to 5 years

2. Business Energy Investment Tax Credit (ITC)
a. Max incentive: 30% for solar until 2020
b. Other renewable technology options available

3. Clean Renewable Energy Bonds (CREBS)
a. From March 2015 close to $1.4 billion available for financial incentives and
bonds
b. Any federal sector can apply

4. Concord Municipal Light Plant - Solar Photovoltaic Rebate Program (residential/private)
a. Any utility sector can apply
b. Incentive amount = $625/kW AC with a maximum of $3,125
c. This is more for residential customers

5. Energy Goals and Standards for Federal Government
a. Energy standards for public buildings
b. Required 30% reduction in energy consumption by 2015
c. Not very relevant to our project

6. Energy Reduction Plan for State Buildings
a. Energy targets for the state
b. Not very relevant to our project
c. Goal of 40% reduction by 2020 from 2002 baseline

7. Excise Tax Deduction for Solar or Wind Powered Systems (for companies)
a. Following state guidance expenditures paid for the installation of solar or wind
may be deducted from net income
b. Only allowed in mass
c. Incentive amount = 100%

8. Local Option - Energy Revolving Loan Fund
a. PACE financing, though not offered to everyone, contact local gov. first
b. Given to private property owners
c. 20-year financing term

9. Model As-of Right Zoning Ordinance or Bylaw: Allowing Use of Large-Scale Solar
Energy Facilities
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a. “As-of-right” siting allows for locations that have been classified as designated
locations to not require special permits, only standard building permits and
compliance with local zoning bylaws.

b. Requires at least 50 ft of setbacks if the property will border residential and/or
conservation-recreation districts.

10. Modified Accelerated Cost-Recovery System (MACRS)
a. 40% first year bonus depreciation in 2018
b. 30% first year bonus depreciation in 2019

11. Net Metering

a. 7% utility peak load for private entities

b. 8% of utility peak load for municipalities or gov. Entities

c. Class | Facilities: any type of generating systems up to 60 kilowatts (kW) in
capacity.

d. Class Il Facilities: systems greater than 60 kW and up to 1 megawatt (MW) in
capacity that generate electricity from agricultural products, solar energy, or wind
energy.

e. Class Il Facilities: systems greater than 1 MW and up to 2 MW in capacity that
generate electricity from agricultural products, solar energy, or wind energy.

12. Renewable Energy Property Tax Exemption
a. Systems that are primary source of energy are ‘taxable property” however they are
100% exempt from local property tax for a 20 year period
b. Anyone can apply in the state 70% of full rate set by the Treasury Department

13. Reading Municipal Light Department - Business Energy Efficiency Rebate Program
a. Utility sector
b. Up to $50,000 incentive amount
c. Rebate program

14. Renewable Energy Trust Fund
a. This fund can provide grants, contracts, loans, equity investments, energy
production credits, bill credits, and rebates to customers.
b. Total Fund: $150 million over a five-year period (1998-2002); $25 million per
year from 2003 to 2010; and approximately $23 to $24 million starting in 2011

15. Residential & Small-Scale Solar Hot Water Program
a. Maximum incentives:
i. Residential: $5,000 per building or 40% of total installed costs
ii. Residential (80% - 120% of SMI): $5,500 or 45% of eligible costs
iii. Residential (less than 80% of SMI): $6,000 or 50% of eligible costs
iv. Commercial: $20,500 or 40% of eligible costs
v. Non-Profit/Public Entity: $30,500 or 65% of eligible costs
vi. Affordable Housing: $40,500 or 80% of eligible costs
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b. Non-Residential incentives rates are determined by using the following equations:
i. Standard Rebate: $100 X (# of collectors) X (Solar Rating and
Certification Corporation (SRCC) rating)

ii. Non-Profit/Public Entity Rebate: $150 X (# of collectors) X (Solar Rating
and Certification Corporation (SRCC) rating)

iii. Affordable Housing Rebate Adder: $200 X (# of collectors) X (Solar
Rating and Certification Corporation (SRCC) rating)

iv. Customers can receive up to an additional $500 to cover the costs of a
meter installation if the customer signs up for the MassCEC performance
monitoring program. An additional $500 is also available for customers
that have installed solar PV on the same facility by the time of application
submission.

v. Rebates are capped at $20,000 per building or 40% of the total installed
costs (whichever is less), not including the $500 metering bonus. For non-
profit and public entities, rebates are capped at $30,000 or 65% of eligible
project costs. For affordable housing facilities, rebates are capped at
$40,000 or 80% of eligible project costs.

16. Solar Easements & Rights Law

a. Solar access provisions in Massachusetts allow for the creation of voluntary solar
easements to protect solar exposure and authorizes zoning rules that prohibit
unreasonable restrictions on solar access.

b. Similar to solar easement provisions in many other states, solar easements in
Massachusetts allow for the voluntary creation of solar access contracts, but do
not make solar access an automatic right.

c. Inaddition, the statutes allow for communities to authorize zoning boards to issue
permits creating solar rights.

17. Solar Renewable Energy Certificates (SERC-II)
a. Max Incentives: 2017 compliance year: Alternative Compliance Payment Rate is
$350 per MWh (~$0.35 per kwWh)
b. Eligible system size: 6 MW (DC) or less
c. Duration: 10 years

18. U.S. Department of Energy - Loan Guarantee Program
a. Loan term: Full repayment is required over a period not to exceed the lesser of 30
years or 90% of the projected useful life of the physical asset to be financed.

19. USDA - High Energy Cost Grant Program
a. Incentive amount: $50,000-$3,000,000
b. Available for:
i. Electric generation, transmission, and distribution facilities;
ii. Natural gas or petroleum storage or distribution facilities;
iii. Renewable energy facilities used for on-grid or off-grid electric power
generation, water or space heating, or process heating and power;
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iv. Backup up or emergency power generation or energy storage equipment;
and

v. Weatherization of residential and community property, or other energy
efficiency or conservation programs.

20. Holyoke Gas & Electric - Commercial Energy Conservation Loan Program
a. Offers zero interest loans for the development of solar facilities on property of
Holyoke Gas & Electric commercial customers. Loan period is up to 10 years.

21. Hudson Light & Power - Photovoltaic Incentive Program

a. Offers financial payback of $1.00/watt for panels oriented between 170 and 220
degrees (Range 1) and $1.25/watt for panels oriented between 220 and 300
degrees (Range 2).

b. Maximum incentive is $10,000 per installation per 12 month period for Range 1
and $12,000 per installation per 12 month period for Range 2.

c. Incentive only available to installations connected to grid and to Hudson Light &
Power customers.

22. Local Option - Commercial PACE Financing
a. Massachusetts offers PACE Financing in Municipalities that approve joining the
PACE program. Financing varies.

23. USDA - Rural Energy for America Program (REAP) Grants
a. Offers grants of up to 25% of the total cost of solar installation for rural
businesses or agricultural property. Total grant may not exceed $25 million.
b. Incentive amount:
i. Renewable Grants: $2,500-$500,000
ii. Efficiency Grants: $1,500-$250,000
iii. Loan and Grant Combination: Grant portion must exceed $1,500

24. Renewable Energy Trust Fund
a. Offers grants, contracts, loans, equity investments, energy production credits, bill
credits, and rebates to customers of renewable energy.
b. Funding for Trust Fund comes from $0.0005 per kilowatt-hour surcharge on all
customers of investor owned and competitive municipality utilities in
Massachusetts.
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Appendix G: Sample Waste-Site File

Site Screening Summary Report

Site Name HURTUBISE RESIDENCE

Site Address 1433 GREEN ST GARDNER MASSACHUSETTS 01440
Evaluator Name Carl Turnquist

Site Type Potentially Contaminated

Technology Solar

Installation Type Ground

EPA is encouraging renewable energy development on current and formerly contaminated lands,
landfills and mine sites when such development is aligned with the community's vision for the
site. This report is from U.S. EPA's Electronic Decision Tree tool and its data is for
informational purposes and reflects the data as inputted by the user.

Summary
Based on the responses provided, this site appears to be a good candidate for redevelopment with
a Solar PV system.

General Site Characteristics

Quick Facts
Solar Resource > 3.5 kwh/m2/day based on location
Usable Space 115
Distance to Distribution/Transmission Lines 0.3
Distance to Road 0.3

o Project is located in an area of the country that receives more than the minimum solar
resource (3.5 kwh/m2/day) to make a solar PV installation technically viable
o Usable acreage is sufficient/not likely to pose an obstacle
« Site has sufficient proximity to electrical grid to establish interconnection
o Transmission lines are single phase. Would have to be upgraded to three phase.
« Site is sufficiently close to roads for purposes of installing and operating a renewable
energy system
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Redevelopment Considerations

Site owner is interested in developing renewable energy at the site

o Assumed to be yes. Site is partially developed with residence. Owner would have

to be receptive to PV development in rear of property.

Community has or is developing a redevelopment plan. (It may be possible to integrate
solar PV into the reuse plan for the site, pending further exploration.)

o Site is developed with residence.
Site free of land-use exclusions or restrictions that would preclude solar PV on the usable
acreage or rooftop

o Assumed to be yes.
Site does not have a landfill

Contamination and Landfill Issues

Site has been assessed for environmental contamination
o Contaminated with Petroleum Hydrocarbons.
Remediation is not complete
o Remediation is not complete.
Remediation is in progress
o Site has been assessed but cleanup has not begun.
Remediation activities is or is expected to disturb the useable acreage for the solar PV
installation
o PV cannot be installed until remediation activities have been completed.
Site is considered a Category 2 site on the tool's readiness scale. Such sites have been
assessed, but remediation must be completed prior to a potential solar PV or wind project.

Load Assessment and Financing

Feasible Project Arrangements Identified

Quick Facts

Sell Power to Utility, Sell Power to Off-Site
Buyer or Collection of Buyers

Comparison Electricity Price Price valid as of June 2017,

Local utility or other energy provider is interested in buying power from a solar PV
project at the site

o Local utility is National Grid.
The power supplied by a solar PV system could be credited towards multiple utility
customers that purchase or subscribe to shares (Virtual Net Metering)
Retail price of electricity is not likely to pose an obstacle for an economically viable
project

o Price valid as of June 2017
There is a potential sponsor for a community solar project
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General Site Characteristics Satisfied criteria
Redevelopment Considerations  |Satisfied criteria
Contamination and Landfill Issues |Satisfied criteria

Load Assessment and Financial  Satisfied criteria

These findings do not replace or substitute the need for a detailed site-specific assessment.
Next Steps
Congratulations!

« Engage a qualified developer to pursue a more in-depth feasibility study
o If concerns were identified, be sure to highlight
« Begin/ continue community engagement efforts to confirm that renewable energy is
preferred and compatible with the community vision and/or redevelopment plan
e Consider who will buy or use the power from the planned renewable energy system and
the mechanisms for such arrangements (e.g., a power purchase agreement)
« Pursue financing options and a more detailed economic analysis of the expected cost,
payback and projected return from the new installation
o Begin drafting a Request for Information or a Request for Proposals
o Explore strategies to enhance your project that could include
o Opportunities for collaborative procurement
o Opportunities to also incorporate other energy saving and environmental
technologies whether that be green remediation, energy efficiency, etc.,
depending on the type of site and installation
e Upon project completion, consider joining EPA's Green Power Partnership to
communicate your organization’s leadership in green power production

Additional Considerations

The following table highlights additional considerations and actions for select attributes of a
renewable energy project on contaminated lands, landfills or mine sites for those sites that have
successfully passed through the initial screening provided by this electronic decision tree. Many
of the actions identified in the table below can be addressed in the next phase(s) of project
development and typically involve a more in-depth feasibility analysis by a renewable energy
developer as well as additional discussion with appropriate parties, such as government agencies
that have approval authority over site redevelopment.
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Site Characteristics

Usable Acreage

Interconnection,
Transmission and
Distribution

Redevelopment
Considerations

Land Use

Community Engagement

Additional Considerations / Next Steps

Amount of usable acreage may change as development
conversations continue and as stakeholders better understand how
the integration of a renewable energy installation on a
contaminated land, landfill or mine site proceeds.

Keep abreast of the implications of design, technology, land use,
other site redevelopment plans, etc. will have on usable acreage.

Explore project economics. System size will depend upon usable
acreage among other factors and generally, the larger the
installation, the lower the expected per kilowatt hour cost. In
addition, available energy load and regulatory policies might lead
to smaller systems, despite acreage available.

Keep in mind that there will be a process involving the local
utility to interconnect a renewable energy system with the
electricity infrastructure serving the site; this process is typically
required even if the renewable energy system is intended to serve
on-site energy load.

Also, this screening has evaluated proximity of transmission and
distribution to the site, but the type, capacity and other
specification of these connections will be important. If a large
renewable energy system is being considered, the utility may need
to evaluate whether existing electrical capacity provided by
transmission or distribution lines serving the site is sufficient or
whether a capacity upgrade is needed.

Additional Considerations / Next Steps

Consider both the whole and parts of the land parcel for renewable
energy development.

Explore applicable zoning, permitting or other regulatory
processes. Confirm whether a renewable energy project is
compatible with existing land use designations or whether some
kind of variance is needed.

Begin / continue community engagement efforts to confirm that
renewable energy is preferred and compatible with the community
vision and/or redevelopment plan. Attend community meetings
related to the site’s redevelopment and discuss how the renewable
energy installation can be considered in the context of the
redevelopment plan or visioning process. Confirm community
interest and direction, engage stakeholders and foster potential
partnerships.
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Contamination and
Landfill Issues

Landfills

Environmental Assessment
and Remediation

Additional Considerations / Next Steps

Consult with a developer and/or civil engineer familiar with the
landfill to pursue a more detailed evaluation of how the technical
criteria associated with renewable energy development at the
landfill will be satisfied (e.g., settlement, weight bearing capacity,
etc.). Consider how a renewable energy project will integrate with
the landfill and its post-closure operations.

Cateqgory 1: Site assessed and remediation is not a barrier to a
potential near-term solar PV or wind project.

Inform appropriate parties (government oversight agency, site
owner and/or operator) of interest in pursuing a renewable energy
project at the site. Provide information on the site screening
considerations addressed.

Cateqgory 2: Site assessed and remediation must be completed
prior to a potential solar PV or wind project.

Check the remediation plan to determine when remediation
activities will be complete in order to plan the project timeline for
a potential solar PV installation.

Talk to the project manager who is overseeing remediation and the
site owner/operator about potential adjustments to the design of
and/or post-remediation plan for the site remedy, e.g., capping of
contaminated areas, that might be needed to best accommodate a
solar PV installation.

Cateqgory 3: Site assessed but lacks an active remediation plan.

Check with the project manager who is overseeing remediation
and the site owner/operator about the reason(s) behind the delay;
consider whether the prospect of a solar PV installation at the site
might help expedite the steps needed to begin remediation.

If remediation activities are expected to disturb the surface of the
usable acreage for solar PV, talk to the project manager and site
owner/operator about the opportunity to design the site remedy,
e.g., capping of contaminated areas, and post-remediation plan in
a manner that can best accommodate a solar PV installation.

Cateqgory 4 and 5: Site not assessed.

Talk to the site owner/operator about what’s needed to initiate a
site assessment (i.e., investigation of contaminants); consider
whether the prospect of a solar PV installation at the site might
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Liability

Load Assessment and
Financial

Financing

Renewable Energy Project
Arrangements

help expedite a site assessment. [Note that the site investigation
and cleanup cost analysis can be structured to include a
comparison of cleanup costs that would be necessary to repurpose
the site to solar versus other potential redevelopment re-uses that
may incur larger cleanup costs.]

Following site assessment -- if remediation of contaminants is
found to be necessary and would disturb the surface of the usable
acreage for solar PV -- talk to the project manager and site
owner/operator about the opportunity to design the site remedy,
e.g., capping of contaminated areas, and post-remediation plan in
a manner that can best accommodate a solar PV installation.

Check with site's project manager to ascertain the coverage and
extent of applicable liability protections to the extent they exist for
the site. Engage legal counsel as needed.

Research both Federal and State liability provisions, as applicable.

Additional Considerations / Next Steps

Project financing varies by project size, as well as local market
conditions and available incentives. Renewable energy
developers, once contracted, typically conduct site-specific project
economic analyses that address procurement alternatives (e.g.,
direct purchase, power purchase agreement, or lease) and takes
into account available tax credits and incentives.

Site owners will weigh the preferable development structure for
both financing and operations (for example, owning and operation
the installations themselves, relying on third party developers
through lease or easement arrangements or some other
configuration).

Explore brownfields, renewable energy and other related sources
of funding, even if not expressly advertised for renewable energy
development on contaminated lands.

Further explore feasible renewable energy project arrangements.
A renewable energy developer can help vet which project
arrangement(s) will be the most feasible considering the technical
potential of the site (looking at different options for system size
and design), the electricity load to be served, policies and
regulations that either enable or hinder on- and off-site sales
arrangements and fundamentally, project economics.
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Evaluate investments needed to develop project in the context of
acceptable returns for investors and payback periods.

If considering a Community Solar project, gather information on
any legislative or local initiatives that support Community Solar
projects. ldentify potential project sponsors and neighborhood or
business districts that may be good candidates for purchasing or
subscribing to the power generated by a renewable energy
installation.
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Data Entry Report

Site Name HURTUBISE RESIDENCE

Site Address 1433 GREEN ST GARDNER MASSACHUSETTS 01440
Evaluator Name Carl Turnquist

Site Type Potentially Contaminated

Technology Solar

Installation Type Ground

EPA is encouraging renewable energy development on current and formerly contaminated lands,
landfills and mine sites when such development is aligned with the community's vision for the
site. This report is from U.S. EPA's Electronic Decision Tree tool and its data is for
informational purposes and reflects the data as inputted by the user.

Question User Response VeI User Comments
Entry
General Site Characteristics
Is the site in the northwest
corner of Washington state or ~ |No
Alaska?
Is the usable acreage for a
ground mounted system greater Yes 115
than 2 acres?
Is the distance to transmission Transmission lines are single
and/or distribution lines less Yes 0.3 phase. Would have to be
than 1 mile? upgraded to three phase.
Is the dlstancg to graded road Yes 03
less than 1 mile?
Redevelopment Considerations
Is the site owner(s) interested in Assumed to be yes. Site is
investing in and/or selling or partially developed with
leasing the site in order to Yes residence. Owner would have to
enable development of solar be receptive to PV development
PV? in rear of property.

Is there an existing
redevelopment plan for the site Yes Site is developed with residence.
or is one being developed?

Is the site free of land use
exclusions or restrictions that ~ Yes Assumed to be yes.
would preclude the use of solar
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PV on the usable acreage or
rooftop?

Is there a landfill or similar unit
on the site being considered as |No
part of a solar PV installation?

Contamination and Landfill Issues
Has the site been assessed for

: . Yes
environmental contamination?

Is remediation complete or not
required on the usable acreage?

Is remediation in progress? Yes
Are remediation activities

actively disturbing or going to Yes

disturb the usable acreage for
solar PV?

Load Assessment and Financial

Is the local utility or other
energy provider interested in
buying power from a renewable
energy project at the site?

Yes

Is Virtual Net Metering allowed Yes
by the local utility?

Is the retail price of electricity Yes
greater than 8 cents/kWh?

Is there a potential sponsor for a
Community Solar project?

19.95

Yes

Sell Power to
Utility, Sell Power

Feasible project arrangements  to Off-Site Buyer or
Collection of
Buyers

[45]

Contaminated with Petroleum
Hydrocarbons.

Remediation is not complete.

Site has been assessed but
cleanup has not begun.

PV cannot be installed until
remediation activities have been
completed.

Local utility is National Grid.

Price valid as of June 2017



Site Map

Hurtubise Residence
1433 Green Street

ek on the Goisgle Exth Instructions layer in the
navicsation bar unider “Renewable Energy

. Sites” for more information.
12 2017 Googlz
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PVWatts Economic Tool Sheet Example

aM2anT

oy mmon, Tang o
mistarcn of iy kil s TEgad i B e

IMCLUBANG BT 80T LIMITED 100 CLAGHE
MESOCLATED WITH THE LOSS OF DATA OR
RCFTTS, WAOCH MAT FESLLT FRiM WY
SCTION By CONTRACT, WEGLIGIMCT DR
DTHER TORTICHS, CLAIH THAT ARISES DU

RESULTS

Pywatts Calculator

9,321 ,581 kWh/Year*

Sysiom pulpul may range from 8 522,713 o 6 655,33 Tk per pear near ihis locafion

Maonth Solar Radiation AC Energy Energy Value
{ s m?ramy ) [ kwWh ) [£]]
January ' 330 533,045 48,710
February 420 725,051 53,509
March 478 876,973 B4.T21
April 488 £39.780 61,676
May 525 #98,832 66,334
June 533 858,427 63,352
July 550 923,342 68,143
August 530 E7H,B63 64,560
September 433 BD3,.062 50,332
October 433 769,018 56,753
November 321 574,878 42,426
December 185 539,517 30,818
Annual 4.49 9,321,685 % 6AT. 94
Location and Station ldentification
jm;mam - o e _grun u.'ﬁ;r;n. ma 01440
Weather Data Source (TMY2) WORCESTER, MA 25 mi
Latitude 4227°N
Longitude TIATW
:-rv System Specifications (Commercial)
oG System Size ) 6979.2 kW
Module Type Standard
Array Type Flxed [open rack)
Array Tiit 2.6
Array Azimuth 180"
System Losses 14%
inverter Efficiancy BE%
DC 1o AC Size Ratio - - 11
Economics
mwlll::ﬂnf!bcmdwmm“u 0.07 §Wh
Performance Metrics o
Capachty Factor s
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RTN Database Information Example

BraRmT EBaarchable Siles
—— — S T imaiion S
e Mumber: 2=001 1082 tCabequry: 120 0OY
ste Mame: ~ HURTUBISE RESIDENCE Release Type: TIERID
(ddress: 14393 GREEN 5T L date:
''''' GARDMER

Toladg-gdods
jafficial notification daka: a/2/1536
[Initial status date; 30/ 2008

LA class:

[Bubsniital Date:

AEPORT Reportabla Rekase or Threat of

lease

O

RAD Class

_ Kocationype:

SOurce

Response Action Type:

[Glatus:

sty B Use Limdation:

EL Patential Releasse or Threat of
Rolomse
EPCHRT Heportable Release or Thrast of
ol

— —
Chamical | Amount |Units
TOTAL PETIOLEUM HYDROCARBONS (TPH} Ranon_ FPM
I LEPE —
Lsp# | MName )
A PUBTNGTOM, JAMES M

P

B/OXNGIG |
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Commonwealthgaf Massachusetts

E8° Massachusetts Environfental Police
97 Headquarters Bureau (617) 727-3905
175 Portland Street, Boston, MA 02114 Fax: (617) 727-8551

Richard A. Murray, Dirgctor

ay
. ag(‘
MEMORANDUM 4)(,}( .
TO: Lt. Gail Larson, Environmental Police @o*}‘ #‘E‘F’

FROM: Michael Moare, Environmental Police Officer Q“
DATE: October 18, 1996
‘RE: 101 Septic Services; Summary of Investigation

On October 3, 1995, Craig Dunlop with the Worcester Regional Office of the Department
of Eavironments] Protection (DEP) received a tip from & resident of the town of Gardner, Mr.
Frank Dack. M, Dack informed Mr, Dunlop that a septic hauler bad dumped the contents of his
truck several times during the previous 2-3 months behind a house owned by Mr. Joseph
Thibeault and Michsel Thibeault at 1433 Greca Stroct in Gardacr, MA (the site™). Mr. Dack
was unsure of the specific dates.

Upon further investigation by Mr. Dunlop, be leamed that the site consists of 18 acres
and that there are drinking wells within 400 feet of the alleged dump site. Later that day, Mr.
_Dlm]upd:wtpustthn'sihmduba:wedalmunhf truck marked "101 Septic Services”
backed into the driveway on the side of the house. Mr. Dunlop then went and met with Mr.
Dack. Mr.Duckmer.DmIopthqnmﬂlmmmadjm-mputy,mdmrmufﬂu site,
From this location, Mr. Duzlop could observe a large area of dark sludge-like material on the

An Agency of the Department of Fisheries, Wildlife & Environmental Law Enforcement
John C, Phillips, Commissioner
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surface of the ground approximately 50 yards from the back of Thibeault's house. Mr. Dunlop
was also downwind of the material and could smell a strong septage odor. Mr. Duniop took
séveral photographs of the dark sludge, which éppeared to be moist. Mr. Dunlop did not take
any samples at this time.

On October 13, 1995, at approximately 3;30 p.m. this officer and Mr. Dunlop arrived at
the site. Upon arriving st the site we first spoke to Ms. Theresa DesRoche. Ms. DesRoche
hﬁmﬁmﬁﬁtﬁmﬁuﬁnmnfﬁﬁpmwwtmmmmﬁhw
soon. After waiting 10 minutes, at spproximately 3:40 p.m., an unknown individual drove into
the driveway. This individual identified himself as Mr. Michael Thibeault, who owns the site
jointty with his father, M. Joseph Thibesult. This officer and Mr. Dunlop identified ourselves ...
and explained to M, Thibeault that we had received & complaint regarding some excavation
work going on at the site. This officer then showed Mr. Thibeault & form tﬁfiﬂe& "Consent to
Inspection”. Mr, Thibeault read and signed the form. (SEE ATTACHED)

After signing the consent to inspection form; I asked Mr. Thibeault some additional
questions. During my conversation with Mr. Thibeault, Mr. Dunlop went to the rear of the site to
{he area where he had previotsly seen the dark siudge-like material. At this time, he observed a
lw#mnfﬁmlmﬂﬂwhﬂmmw-&y,uﬂnﬁuhdmm He also observed
that the discolored soil appeared to be 6-8 inches deep. Mr. Dunlop also observed, but did not
mph,mmﬂpﬂuufwmwmum.mmcm-mmm

Dirring my coiversation with Mr. Thibeault, he stated that earlier that day, his friend, Mr.
Robert Hurtobise had excavated a 20' x 40' area on the property where Mr. Thibeault intended to
put a garden. M:Th;buultmmﬂh{r}lwmhimmnwdﬂu excavated fill to an area at the

2
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1mrufth:sitemdmditmund,tugethnﬁiihmmenﬂm‘ﬁ]lﬂmm.ﬂmuhluﬁad
previously brought onto the site during the previous three to four months. Mr. Thibeault
estimated that Mr. Hurtubise had brought six to seven loads of fill onto the site since
spproximately April of 1995. M, Thibeaut thought that each load was approximately 15-20
cubic yards of ill. He stated that Mr. Hurtubise transported the fill in a large box trailer with a
mva;t'np. Mr, Thibeault said that ke did riot kniow where Mr. Hurtubise had obtained the-
material. This officer then directed Mr. Thibeaults sttention to the area of discolored soil on the
site where Mr. Dunlop had obtained the samples. Mir. Thibeaultstated that he had poticed the
discolored soil before. Mr. Thibeault told this officer that during 1991-1992 period, he had
M.mnmofﬁudumdumplmm.mﬂlmdmdﬁommﬂmdnsmwme:m-
Mr. Thibeault then weat into the house 1o make 8 phone call
Shortly thereafter, an individual arrived at the site. This individual approached this officer
end Mr, Dunlop identifying himself as Mr. Robert Hurtubise (31 Regina Drive., Leominster,
MA, D.O.B 03/10/35, SS# 014-26-5078). ‘This officer and Mr. Dunlop identified ourselves and
asked Mr. Hurtubise some questions.

" M. Hurtubise stated that he had dumped approximately 30 loads of fill onto this site
since April of 1995, He could st recall specific dates, however, Mr. Hurtubise did state that he
had used a trailer truck to bring the fill onto the site, He estimated that each load was only 4-5
cubic yards, equivalent to that contained.in a pick-up truck. -

M. Hurtubise stated that the 6l wes sand from vasious carwashes with which his
company, 101 Septic Services, did business. Mr. Hurtubise stated that he knew carwash sand
was classified as industrial waste by DEP. Hé stated that since landfills could not accept it, he

g
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thought he could take it anywhere for disposal. He acknowledged that the Thibesult property
was the only place he had taken carwash sand during 1995.

Mr. Hurtubise agreed to anwmpanyihis'ufﬁwandm. Dunlop to his place of business
i1 Gardner, MA, where he operates a carwash and 101 Septic Services, a septic hauling business.
He stated that he has one employee. In his office, Mr. Hurtubise read and signed a "Consent to
'mpmﬁm'fmwmmmmmnafﬁmmwimmmﬁﬁmmw
hazardous or solid wastes, or pollutants. Mr. Hurtubise also agreed to answer some additional
questions. |

Mr. Hurtubise stated that he knew that the Thibeaults had previously permitted the towns
of Gardner andlor Winchendon to dump leaves and waste fom street sweeping et the site. M.
Hurtubise stated that the car wash sand was not supposed to be contaminated. He stated that
most car washes test their sand periodically. Mr. Hurtubise stated that he was a member of the
wammwmmﬁmmmmm.mmmmnﬁmndﬂhm
M. Hurtubise stated that he had not asked any of his customers whether they had tested the sand
Mhﬁmwﬁmmmwmm-uhmﬂmmmmmmy
years. He insisted that he only collected the car wash sand, not wastewater, for dumping at the
Thibeault site; Mr. Hmhhm-mdM;nﬂﬂym one-truck, a-pump-truck which heuses for
his septic hauling business and as well as for collecting car wash sand. He said that his tanker
truck is equipped with a 100 gallon water tanik which he uses to rinse out the interior of the truck
-~ before picking up the sand. He denied ever dumping septic waste at the site. He stated that he
akes all of his septic waste to the Templeton POTW. Mr. Hurtubise permitted this Officer and

-M.Mﬂphhﬁmﬂmmwﬁefnﬂuﬁﬂgoﬁﬁhﬂmﬂaﬁmﬁs-ﬂm

4
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o _
(a) invoices for car wash pumpouts during 1995; .
(b) September 1, 1989 letter from Cornelius O'Leary of DEP to Mr, Robert Hurtubise
stating in part: "In respouse to your letter of July-31, 1989, please be advised that the ...
effluent from & car wash, when free of hydrocarbons s-mch as gasoline, oil or solvents, is to

be considered to be industrial waste for the purposes of dispesal...."

(c) Janvary 1992 DEP Penalty A;mthoﬂu (PAN) and Settlement; and
(d) several :inglepngcndvimriastumembmufths car wash trade group re: Proper

F

handling and disposel of car ash vastevater.

Mr. Hurtubise then signed an inventory form, prepared by this Officer regarding the
documents taken by this Officer and Mr. Dunlop.

After reviewing the doctments obtained from Mr. Hurtubise, it was learned that the DEP .
wtywwuﬁm{rmmms:mwmmamyml
innideutinwt;ichm.ummW-mﬁmwumﬁuwwuqm
ﬂr.wuhwmhmamm By-mlting-ﬂm-&ctﬂmt. Mr, Hurtubise acknowledged that
mhmhmdnﬁnedasapoﬂumntundarGL c. 21 §41,andthmthnlﬁmhngpufmy such
mmalhﬂmwﬂmofﬂnﬂamnnwhhmqmmthunmﬁewﬂﬂmwmdm
discharge permit issued by DEP. Pursuant to the settlement agreement, Mr. Hurtubise agreed to.
pay a $3,000.00 administrative penalty and to prepare and distribute educational materials to
- professional car wash organizations for the purpose of familiarizing the membership with the
.Mmmhumhmksgﬂqﬁnmaﬁhﬁmqurﬂmﬁempﬂmmddimﬂlof

wastewater,
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® o
Dluingthemﬁmufﬂ:is investigation, this Officer and Mr. Dunlop spoke to all the
vasious car washes that Mr. Hurtubise claimed to be doing business with. None of his customers
had ever seen any educational materials from Mr. Hmml_:iscor&nmtthnwEngldeuWﬂh
Association to which he belongs. Moresver, all of the car wash operators that were interviewed
stated that 101 Septic pumped out the gntire contents including liquid and sand from their waste
ks, Lastly, none of the invoices for car wash pumpouts specify whether sand or liquid was

Laboratory analysis of the two samples taken from the site by Mr. Dunlop on October 13,
1995 revealed Total Petroleum Hydrocarbon (TPH) levels of 26,500 and 49,000 parts per million
(ppm), which clearly meet the definition of & pollutant under Chapter 21 § 42.

A.Clean Water Act, '

The Chapter 21E notification threshold is triggered for release of oil at conceatrations
greater than 500 ppm of TPH. Any person who, directly ar indirectly, throws, drins, runs,
diacharguscraﬂow-sihﬂcﬁmhmgu of any pollutant into waters of the commonwealth, except in
mMWﬁ&apmﬁhﬂmdmmﬁbnﬂ;uwbaﬁulﬂwmpmﬂs&mnﬁﬂschpﬁ,
mvaﬁdmgullﬁmmd;rmpemitpmqﬂbdmiumdbrﬁcﬁm@fﬁuniﬂﬂmaf
Water Pollution Control) thereunder, . .shall be punished. . . "

SHM.S.DS'(I}pmﬁdH,iupudmm“Nﬂpumnshlﬂdiwauﬂmm
ground waters of the commonwealth without a currently valid permit ... . .” 314 CMR 5.03(2)

' provides, in pertinent part: “Activities which constitute discharges of pollutants requiring 3
permit under 314 CMR 5,03(1) include, but are not limited 10: (s) any facility which discherges a
liquid efffuent onto or below the land surface. , . * 314 CMR 5.04 provides, in pertineat part:

-
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| o
"‘anmonslsa.tlmgmmmnmumﬁﬁw,ummmmm:aiﬂldcmml
which may reasonably result, directly or indirectly, in the discharge of pollutants into ground
waters of the Commonwealth, without & currently valid permit. . . "

A“pgl],umm"i:“.“an;-rc]ememmpmpmynﬂ.l.indusn'ialwmmmmialm...nr
nﬁumanﬂ,'mwhaﬁwmfmm..wﬁchhmmyhdimhmmm.ﬂomm
into any. . .waters of the commonwealth” G.L. ¢. 21, sec. 26A. |

wWaters of the commonsealth” are defined s “. . all waters within jurisdiction of the
commonwealth, including, without limitation, . . groundwaters.™ G.L. ¢. 21, sec. 26A.

A "discharge or discharge of poliutants” is . . .any addition of any. pollutant or
combination of pollutants to waters of the Commonwealth from any source. . ..” 314 CMR 5.02.

“Grounduater” is . . water below the land surfice. ...” 314 CMR 5.02,

‘Eﬁlm"is".“:dimhmgeﬂpoﬂmhtumemvhmmmnwm-mmmmd"
- '

The evidence in this case shows that Mr. Hurtubise discharged a.p:tmluﬁn contaminated
mixciure of water and sand onto the surface of the land without a groundwater discharge permit.
We have evidence that, despite Mr, Hartubise's statements to the contrary, the car wash “sand”
was not completely dry and contained liquid that was capable of reaching groundwater. Mr.
Dunlop’s observations on October 3, 1995 confirm that the material discharged from the septic
tank truck (as observed by Dack, the neighbor) was partially liquid. Indeed, Dunlop can testify
'Imﬂamkm&mwmwwmmmlypﬁtkupmddimmﬁﬂmﬂhm
contains liquid. “

Pursuant to 314 CMR 5.03(2), the discharge of liquid effuent onto land is an activity

7
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' which constitutes a “discharge of pollutants requiring a permit under 314 CMR 5.03(1)." Inthe
alternative, Hurtubise was engaged in an sctivity which, pursuant to 314 CMR 5.04, could
“reasonably result, directly or indirectly, in the discharge of poliutants”™ to the groundwater.
Under either regulation, Mr. Hurtubise lacked the necessary groundwater discharge permit.
Accordingly, Hurtubise violated a regulation promulgated pursuant to G.L. ¢. 21 sec. 42, and this
ﬁolntc;dth:'muimlf. ‘

Inthis case, we have evidence that Hurtubise previously violated G.L. c. 21 §42in 1991
and that he signed a Settlement Agreement in 1992 acknowledging that liquid car was waste is 2
“ollutant” and may be disposed of only pursuant to. permit. Mumuw,asalcnndiﬁanuf
settlement, Hurtubise was required to prepare educational materials of car washes, altering them
to the proper methods for handling and disposing of liquid car wash wastes. Several copies o a
ww.mwmmmmﬁmmmmmmmm
available to the investigators. Based oh the foregoing, as well as Hurtubise’s misrepresentation
Iﬂmhl:mlymﬂeﬂad“ﬁm&'ﬁnmhismwmmeMHmﬁseMwhﬂ

he was dealing with and the proper methods of its disposal.

t
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Appendix H: Site Fact Sheet Example

Commonwealth of Massachusetts
Executive Dffice of Enargy & Environmental Affairs

Department of Environmental Protection
Project Fact Sheet

Brockton Brightfield
Brocktan, MA

Site Information:

Date completed: October 26, 2006
Acreage: 3.7 acres
Power Output: 580 kWh
Green House Gas Emission Reduction: 677,000 pounds of COz
1,200 pounds of S0z

315 pounds of NOx.

Wehicles Taken off the road: 64.9 vehicles
MNumber of Houses powered in a year: 77 houses
Tree Seedling: 7,958 seedlings

Economic and Financial Benefits:

The construction of this Brightfield brought higher property values due to the increase in
reinvestment, as well as jobs for local installers. The revenues of the field were given to
Massachusetts-based renewable energy businesses. In the first 3 years of its
completion the project exceeded its revenue expectation of $131,000 by making an
average of $143,535. In addition, the project also brought a $3.00 per watt incentive for
energy cost in the town.

About the project:

The Bay State Gas Company owns the land
that is being used, and the project turmned a
polluted field in the middle of an industrial
environment into a source of renewable
energy. It uses 1,512 Schott ASE 300
modules facing south, angled at 42 degrees
to maximize their total energy generation.
This initiative for creating the biggest solar
panel field of its time brought an improvement
to the image of the city of Brockton, which the
citizens are very proud about. The Brightfield
received substantial amounts of local help, and became a source for education,
teaching young children about programming and the importance of renewable energy.

‘alues for the power cutput and greenhouse gas emissions reduction were found online. This information was then
put into the EPA Greenhouse Gas Equivalences Caleulator to find the remaining values shown.
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Appendix I: White Papers

Best Practices for
Community Support with
New PV Development

Lambert, Nathaniel
Turnquist, Carl
Cano-Ventura, Abraham

Medjahed, Anis

WORCESTER POLYTECHNIC INSTITUTE
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Social sustainability is a factor for all PV redevelopment in local communities. In order
for a development to be successful for the duration of its existence, the developers should make
it a priority to satisfy the local community regarding any aesthetics or concerns. After talking to
developers and town officials, good communication on both sides will benefit both parties by
expediting development and satisfying residents’ concerns.

Residents have been known to have the following concerns regarding PV installations:

o Aesthetically unappealing i.e.

o The fence is unpleasant

o The view is dominant from their house

o There were trees cut down and none to replace them
e The substation is a loud humming noise
« Traffic concerns while construction was taking place

After conducting interviews with two developers and six town officials, the team learned some
of their views about how to best work with potential host communities.

e Work with Pro-Solar communities; “Green Communities” are the best municipals to
target for new solar installation - “they know what benefits [solar] offers” - Mr. Sforza

« Coaching and educating the public is a big point in the success of social acceptance:
Generally, interviewees felt that will support new solar development but don’t understand
the whole process of what it takes to complete a big project.

e When developing on waste-sites, it is important to explain: “We’re taking these different
projects that are essentially useless and revitalizing them.” -Mr. Zensky

« Always welcome any concerns from the public because it is an opportunity to educate
and let them know what’s going on. Peoples’ pre-conceived notions are often because of
the lack of education about solar projects. It is your opportunity to get these people
information that is information as possible.

\“..’EPA RE-Powering America’s Land

United States ; 8
Environmental Protection P | Ad of R P
gency

9 b R b4
Contaminated Land for Renewable Energy

Visual representation with
descriptions of what potential
advantages of redeveloping waste-
sites provide for society. (EPA,
2012)

permitting & zoning
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Appendix J: Interview Questions

Developer Interview:

How many projects like this have you worked on?
o How long do you work at one site/how long are projects like this usually? Would
you be moved to another project or do you stay on one project at a time?
What appeals most to the developers when you are in the preliminary part of project?
o Do towns seek you out, or do you offer your service to them?
o Is there more involvement with entities such as MassDEP or the municipal
themselves?
o Have you been encountered by a “sustainability committee” in towns of
developments? Before or after your work?
Did you notify residents that there was a solar installation coming to town, or residents
that live in close proximity of the development?
o (if so) how were they informed? A letter? A plan? A map?
What steps (if any) did you take to involve the community with the solar development?
o There’s been some instances where community involvement resulted in huge
positive community support. (Brockton)
How big is the team (If you know) of engineers, surveyors, workers, etc. does it take
from the developer's company to make this successful?
What makes a site successful in your point of view?
o Was this site a success?
m  Are there other sites you’ve worked on that were less successful?
m Do you (or anyone in your company) rank each site?
Would you consider this site sustainable?
o Economically, Environmentally, Socially Sustainable? (can elaborate)
Where does the developer get their panels from? What company?
How many hours of work total would you say this project lasted?
How many construction vehicles were on site operating at this site?
Is there something you would have changed in the process?
Do you have any questions for us?
Were there any guestions we might have forgot to ask?
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